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PART    I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  ohanges,  and  distributioa  of  officers  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 4 

POST  OF  WILIiETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Officbb  in  command^  Maj.  John  G.  D.  Knight,  Corps  ov  Engineers — 

Post  of  Willeis  Point,  4;  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engi- 
neer Depot,  6;  statement  of  funds,  7;  estimates,  22. 

FORTIFICATIONS. 

Projects,  sites,  7:  sea  walls  and  embankments,  preservation  and  repair  of  fortifi- 
cations, new  works,  appropriations.S:  emplacements,  continuing  contacts,  9,10 ;  sub- 
marine mines,  defenses  of  coasts  of  Maine  and  New  Hampshire,  11;  Boston,  Mass., 
soQtheast  coast  of  Massachneetts  and  Rhode  Island,  12 ;  eastern  entrance  to  Long 
Island  Sound  at  New  York,  N.  Y.— eastern  entrance  1k>  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  southern  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  River,  14;  Baltimore,  Md.,  Washington,  D.  C,  15:  Hamp- 
ton Roads,  Va.,  coast  of  North  Carolina,  coast  of  South  Carolina,  16;  coast  or  Georgia 
and  Cumberland  Sound,  coast  of  Florida,  17 ;  Pensaoola,  Fla.,  Mobile,  Ala.,  and  Mis- 
sissippi Sonnd,  New  Orleans,  La.,  18:  Galveston,  Tex.,  19;  lake  ports  in  New  York, 
San  Diego,  Cal.,  islands  in  San  Francisco  Bay,  and  north  side  of  San  Francisco  Bay, 
Cal.,  San  Francisco,  Cal.,  on  south  side  of  bay,  20;  month  of  Columbia  River,  Puget 
Sonnd,  21 ;  estimates  for  189S-99,  22. 

BIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  22;  establishment  of  harbor  lines,  23;  examination  of  bills 
for  bridges,  Bartrand  River,  S.  C,  24;  obstruction  of  navigable  Southern  rivers  by 
the  aquatic  plant  known  as  the  water  hyacinth,  engineer  divisions,  25. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  A.  N.  Damrell  and  Maj.  R.  L.  Hoxis,  Corps  of 
Engineers — 

Lnbec  Channel,  Me.,  26;  Moosabec  Bar,  Me.,  27;  Narraguagus  River,  Me.,  breakwa- 
ter from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.,  29;  Bagaduce  River,  Me.,  Penobscot  River,  Mo., 
30;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  32;  Rockland  Harbor,  Me.,  33;  Car- 
vers Harbor,  Vinalhaven.  Me.,  34;  Georges  River,  Me.,  Kennebec  River,  Me., 
35;  Sasanoa  River,  Me.,  Portland  Harbor,  Me.,  37;  Saco  River,  Me.,  39;  Bellamy 
River,  N.  H.,  Cocheco  River,  N.  H.,  40;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
41;  removing  sunken  Tossels  or  oraft  obstructing  or  endangering  navigation,  ex- 
aminations and  snrveys,  42. 
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In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newbaryport  Harbor,  Mass.,  45;  Merriinao  River,  Mass.,  46;  Powow  Riyer,  Mass., 
47;  Essex  River,  Mass.,  48;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  harbor 
at  Gloucester,  Mass..  49;  harbor  at  Manc.hester,  Mass.,  51;  harbor  atLvnn,  Maas., 
52;  Mystic  and  Maiden  rivers,  Mass.,  53;  harbor  at  Boston,  Mass.,  55;  'IV>wn  River, 
Mass.,  57;  Weymouth  River,  Mass.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass., 
62;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex- 
aminations and  surveys,  63. 

In  the  chabge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  67; 
Marthas  Vineyard  innerharboratEdgartown,  Mass.,  68;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Channel,  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonnet  River,  R.  I.,  72;  Pawtucket 
River,  R.  I.,  73 :  Providence  River  and  Narragansett  Bay,  R.  I.,  74 ;  removal  of  Green 
Jacket  Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  75;  Newport  Harbor, 
R.  I..  76;  harbor  of  refuge  at  Point  Judith,  R.  I.,  77:  entrance  to  Point  Judith 
Pond,  R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  IS;  Great  Suit  Pond,  Block 
Island,  R.  I.,  79;  removing  snnken  vessels  or  craft  obstructing  or  endangering 
navigation,  examination  and  surveys,  80. 

In  tue  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatack  River,  R.  I.  and  Conn.,  82;  harbor  of  refuge  at  Stonington,  Conn.,  83; 
Mystic  River,  Conn.,  84;  Thames  River,  Conn.,  85;  Connecticut  River  below  Hart- 
ford, Conn.,  86 ;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  New  Haven  Harbor, 
Conn.,  89;  breakwaters  at  New  Haven,  Conn.,  91;  Hoasatonic  River,  Conn.,  92; 
Bridgeport  Harbor,  Conn.,  94;  Sangatnck  River  and  Westport  Harbor,  Conn.,  96; 
Norwalk  Harbor,  Conn.,  98;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor, 
Conn.,  100;  harbor  at  Coscob  and  Mianus  River,  Conn.,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  101. 

In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William  Ludlow, 
Corps  of  Engineers— 

Hudson  River,  N.  Y.,  105;  Saugerties  Harbor,  N.  Y.,  107;  harbor  at  Rondout,  N.  Y., 
108;  harbor  at  Peekskill,  N.  Y.,  109;  Harlem  River,  N.  Y.,  110;  East  River  and  Hell 
Gate,  N.  Y.,  Ill;  New  York  Harbor,  N.  Y.,  113;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  114. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers — 

Port  Chester  Harbor,  N.  Y.,  116 ;  Mamaroneck  Harbor,  N.  Y.,  117 ;  East  Chester  Creek, 
N.  Y.,  Bronx  River,  N.  Y.,  118;  Mattituck  Harbor,  N.  Y.,  119;  Port  Jefferson  Harbor, 
N.  Y.,  120;  Huntington  Harbor,  N.  Y.,  121;  Glencove  Harbor,  N.  Y.,  122;  Flushing 
Bay,  N.  Y.,  Patchogue  River,  N.  Y.,  123;  Browns  Creek,  Sayville,  N.  Y.,  124;  Can- 
arsie  Bay,  N.  Y.,  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of 
New  York,  125;  Gowanus  Creek  Channel,  New  York  Harbor,  127;  Newtown  Creek, 
N.  Y.,  128;  Passaic  River,  N.  J.,  129;  channel  between  Staten  Island  and  New  Jersey, 
130;  Elizabeth  River,  N.  J.,  131;  Raritan  River,  N.  J.,  132;  South  River,  N.  J.,  Rar- 
itan  Bay,  N.  J.,  133 ;  Mattawan  Creek,  N.  J..  134 ;  Keyport  Harbor,  N.  J.,  135;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  136;  Stirewsbnry  River,  N.  J.,  137;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  138 ;  examinations 
and  surveys,  139. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  144;  Schuylkill  River,  Pa.,  145;  ice  harbor  at  Marcushook,  Pa.,  146;  con- 
stniction  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147 ;  Delaware  Breakwater, 
Del.,  148;  harbor  of  refuge,  Delaware  Bay,  Del.,  149;  Rancocas  River,  N.  J^  AJlo- 
way  Creek,  N.  J.,  150;  Dennis  Creek,  N..I.,  151;  Cooper  Creek,  N.  J.,  152;  Goshen 
Creek,  N.  J.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, examinations  and  survey,  153.  ' 
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In  TBI  CHARGK  OF  Wm.  F.  Smith,  Unitkd  Statxs  Agent,  Major  of  ENGiNRBSSy 
U.  8.  Armt,  bbtibbd— 

Wilmington  Harbor,  DeL,  166;  Nantlooke  Siver,  Del.  and  Md.,  157;  Appoqninimink 
Riyer,  Del.,  158;  Smyrna  River,  Del.,  159;  Mnrderkill  River,  Del.,  160;  Mispillion 
River,  Del.,  161;  Broadkiln  Rive^  I)el.,  inland  waterway  ftom  Chinootea|^ue  Bay. 
Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  162;  Susquehanna  River  above  ana 
below  Havre  de  Grace,  Md.,  163;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  Choptank  River,  Md.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Md.,  166;  Broad  Creek  River,  Del.,  167;  Wicomico  River,  Md.,  Manokin  River, 
Md.,  168;  Pocomoke  River,  Md.,  Qneenstown  Harbor.  Md.,  169;  Rockhall  Harbor 
and  inner  harbor  at  Rockhall,  Md.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  170;  examinations  and  surveys,  171. 

In  ths  chabgb  of  Coi«.  Pktbs  C.  Hains,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  172;  channel  to  Curtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  173;  harbor  of  southwest  Baltimore 
(Spring  Oarden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  surveys,  174. 

In  the  charge  of  Lieut.  Col.  Cmas.  J.  Allen,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C.,176;  Occoquan  Creek,  Va.,  177;  Aquia  Creek, 
Va.,  Nomini  Creek,  Va.,  179;  Lower  Machodoc  Creek,  Va.,  Rappahannock  River, 
Va.,  181;  UrbanaCreek,Va;,  183;  YorkRiver,  Va.,  184;  Mattapoui  River,  Va.,  185; 
Pamunkey  Rivor,  Va.,  James  River,  Va.,  187;  protection  of  Jamestown  Island,  Va., 
survey,  189. 

In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers — 

Harbor  at  Norfolk  and  its  approaches,  Va.,  190;  Western  Branch  of  Elizabeth 
River,  Va.,  191;  Nansemoud  River,  Va.,  192;  Appomattox  River,  Va.,  193;  harbor 
at  Cape  Charles  City,  Va.,  194;  Nandua  Creek,  Va.,  inland  water  route  from  Nor- 
folk Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  195;  North 
Landing  River,  Va.  and  N.  C.  Roanoke  River,  N.  C,  196;  Pasquotank  River,  N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations,  198. 

In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and  Capt.  W.  E.  Craighill,  Corps 
OF  Engineers — 

Ocracoke  Inlet,  N.  C,  199;  Fishing  Creek,  N.  C.  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202;  Neuse  River,  N.C.,  203; 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
204;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  205;  New 
River,  N.  C,  206;  North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  207; 
Cape  Fear  River  above  Wilmington,  N.  C,  208;  Cape  Fear  River  at  and  below 
Wilmington,  N.  C,  209;  Lock  woods  Folly  River,  N.  C,  examination  and  sur- 
veys, 211. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  213;  Lumber  River,  N.  C.  and  S.  C,  214;  Little 
Pedce  Kiver,  S.  C.,215;  Great  Pedee  River,  S.  C,  216;  Miugo  Creek,  S.  C,  Winyah 
Bay,  S.  C.  217;  Santee  Kiver,  S.  C,  219;  Wateree  Kiver,  S.  C,  220;  Concraree 
Kiver,  8.  C.,  221;  Charleston  Harbor,  inclndiug  Mount  Pleasant  and  Sullivan 
Island  shore,  S.  C,  222;  Wappoo  Cut,  S.  C,  223;  Beaufort  River,  8.  C,  224. 

Ix  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  224;  8avannah  River  between  Savannah  and  Augusta,  Ga., 
227;  Savannah  River  above  Augusta,  Ga  ,  228;  Darien  Harbor,  Ga.,  229;  Altamaha 
Kiver,  Ga,  230;  Oconee  River,  Ga.,  231;  Ocmulgee  River,  Ga.,  232;  Brunswick 
Harbor,  Ga.,  233;  Cumberlaud  Sound,  Ga.,  235;  iuHide  water  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  236;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  survey,  237. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurp,  Corps  of  EMGiNEERa— 

8t.  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ocklawaha  River,  Fla.,  241;  St. 
Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  242; 
northwest  entrance,  K^  West  H:irbor,  Fla.,  244;  Caloosahatchee  River,  Fla.,  245; 
Charlotte  Harbor  and  PeaS4*  Creek.  Fla..  246;  Sara>«ota  Bay,  Fla.,  247;  Manatee 
River,  Ha.,  248;  Withlarouchee  K'iver,  Fla.,  Siiwauee  Kiver,  Fla.,  249;  removing 
snnkeB  vessels  or  craft  obstructing  or  eudaugeriug  navigation,  examinations  and 
surveys,  251. 
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In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Enoinebhs — 

Carrabelle  Bar  and  Harbor,  Fla.,  253;  Apalachicola  Bay,  Fla.,  Apalachicola  River, 
the  Cut-off,  and  lower  Chipola  Riyer,  Fla.,  254;  Flint  River.  Ga^  265;  C  hatta- 
hoochee  River,  Ga.  and  Ala.,  below Colambus, 256:  Chattahoocnee  River,  bet  ween 
Westpoint  and  Franklin.  Ga.,  Choctawhatchee  Kiver,  Fla.  and  Ala.,  257;  harbor 
at  Pensacola,  Fla.,  258;  Lscambiaand  Conecuh  rivers,  Fla.  and  Ala.,  ^9;  Alabama 
River,  Ala.,  260;  improvement  of,  and  operating  and  care  of  canals  and  other 
works  of  navigation  ou,  Coosa  River,  Ga.  and  Ala.,  261, 262;  survey,  262. 

Ix  the  charge  of  Maj.  Wm.  T.  Rossbll,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  263;  improvement  of,  and  operation  and  care  of  looks  and  dams 
on,  Black  Warrior  River,  Ala.,  264, 265;  Warrior  and  Tombigbee  rivers,  Ala.,  265; 
Tombigbee  River  from  month  to  Demopolis,  Ala.,  266;  Tombigbee  River,  from 
Demopolis,  Ala.,  to  Colambus,  Miss.,  267 ;  Tombigbee  River,  from  Fnlton  to  Colnm- 
bus.  Miss.,  and  from  Walkers  Bridge  to  Fnlton,  Miss.,  268;  Noxabee  River,  Miss., 
Pascagonla  River,  Miss.,  269;  Chickasahay  River,  Miss.,  271;  Leaf  River,  Miss., 
Pearl  River,  below  Jackson,  Miss.,  272;  Pearl  River  between  Carthage  and  Jack- 
son, Miss.,  273;  Pearl  River,  between  Edinbnrg  and  Carthage,  Miss.,  Bog^ue  Chitto, 
La.,  274 ;  snrvey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  River,  Ala., 
examinations  and  surveys,  275. 

In  the  charge  of  Maj.  Jambs  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  277; 
Chefnncte  River  and  Bogue  Falia,  La.,  278;  Tiokfaw  River  and  tnbataries.  La., 
279;  Amite  River  and  Bayou  Manchao,  La.,  ^;  Bayou  Lafourche,  La.,  281 ;  Bayou 
Plaqnemine,  Grand  River,  and  Pigeon  bayous.  La.,  282;  Bayou  Courtableau,  La., 
283;  Bayou  Teche,  La.,  284;  Bayon  Vermilion,  La.,  Mermentan  River  and  tribu- 
taries, La.,  285;  mouth  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass.  Tex.,  288;  Sabine  River,  Tex.,  289;  Neches  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Loutre,  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  291. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  in 
West  Galveston  Bay,  Tex.,  295^  Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  296; 
Brazos  River,  Tex.,  297;  operating  and  care  of  Morgan  Canal,  Tex.,  examination 
and  survey,  298. 

In  the  charge  of  a  Board  of  Engineers,  Col.  Henrt  M.  Robert,  Corps  of 
Engineers,  Senior  Memker— 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  mouth  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  298. 

WESTERN  RIVERS. 

Ik  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayon, 
Tex.  and  La.,  301;  Ouachita  and  Black  rivers.  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  Ars.,  Bosuf  River,  La.,  303;  Tensas  River  and  Bayou  Mayon,  La., 
304;  Yazoo  River,  Miss.,  305;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss., 
306;  Tallahatchie  River,  Miss.,  Big  SunHower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  310;  Arkansas  River, 
Ark.,  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  315;  exami- 
nation and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  317;  Mississippi  River  between 
Ohio  and  Missouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mis- 
sissippi River  from  breaking  through  into  the  Cache  River  at  or  near  a  point 
known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  321. 
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Ih  the  chargs  of  Litbut.  Col.  W.  R.  King^  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  821 ;  Mississippi 
River  between  Missouri  River  and  Minneapolis,  Minn.^  322;  operating  and  care 
of  Des  Moines  Rapids  Caual  and  Dry  Dock,  operating  and  oare  of  Galena  River 
improvement.  111.,  Mississippi  River  between  St.  Panl  and  Minneapolis,  Minn., 
(construction  of  Loc*k  and  Dam  No.  2),  323;  surveys,  324. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers— 

Construction  and  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River,  326,  328;  Cbippewa  River,  including  Yellow  Banks,  Wis.,  328;  St.  Croiz, 
River,  Wis.  and  Minn.,  329 ;  Minnesota  River,  Minn.,  Red  River  of  tlie  North,  Minn, 
and  N.  Dak.,  330;  ganging  Mississippi  River  at  or  near  St.  Panl,  Minn.,  exam- 
inations, 332. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  Caft.  J.  C.  Sanford,  Corps  of 
Engineers — 

Missouri  River  between  Stubbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  333;  Improving  Upper  Missouri  River  by  snagging,  337 ;  Yellowstone  River, 
Mont,  and  N.  Dak.,  m  • 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  339;  Forked  Deer  River,  Tenn.,  340;  North  or  Middle  Fork, 
Forked  Deer  River,  and  Obion  River,  341 ;  Cumberland  River,  Tenn.  and  Ky. — 
below  Nashville,  342;  above  Nashville,  344;  surveys,  347. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  oare  of  Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  351; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
surveys,  354. 

In  the  charge  of  Maj.  W.  H.  Heusr,  Corps  of  Engineeks— 

Ohio  River,  355:  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  construction  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  oare  of  locks 
and  dams  on  Muskingum  River,  Ohio,  358;  examination,  359. 

In  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers — 

Improvement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Va.  and  Pa.,  359,  360:  purchase  of  locks  and  dams  Nos.  6  and  7, 
Monongahela  River,  condemnation  of  all  the  property  and  appartenances  of  the 
Monongahela  Navigation  Companv,  361;  Allegheny  River,  Pa.,  362;  construction 
of  looks  and  dams  at  Uerr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

In  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Lonisville,  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
River,  364, 365;  operating  and  care  of  Louisville  and  Portland  Canal,  Ev.,  Wabash 
River  above  and  be\ow  Yincennes,  Ind.,  366:  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  368;  Tradewater  River, 
Ky.,  construction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  369;  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  870;  Rough  River,  Ky.,  371;  examination  and  sur- 
veys, 372. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Improvement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  River,  Ky., 
373,  375;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  375;  Levlsa  Fork  of  Big 
Sandy  River,  Ky.,  376;  Big  Sandy  River,  W.  Va.  and  Ky.,  377;  Guyandotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Gauley  River,  W.  Va.,  Elk 
River,  W.  Va.,  880:  improvement  of,  and  operating  and  care  of  locks  and  dams  on, 
Great  Kanawha  River,  W.  Va.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Va.,  384. 
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LAKE  RIVERS  AND  HARBORS. 

In  the  chargk  op  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  885;  harbor  at  Asate  Bay,  Minn.,  harbor  at  Dnlath, 
Minn.,  and  Superior,  Wis.,  386;  harbor  ut  Ashland,  Wi8.,*388;  harbor  at  Ontona- 
ffon,  Mich.,  3o9;  improyement  of,  and  operating  and  care  of,  waterway  across 
Keweenaw  Point  from  Keweenaw  Bay  to  Lake  Snperlor,  Mich.,  389,  390;  harbor 
at  Marquette,  Mich.,  harbor  of  refage  at  Presqne  He  Point,  Marquette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  892;  examination,  393. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393 j  Oconto 
Harbor,  Wis.,  394 ;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  395 ;  improye- 
ment of,  and  operating  and  care  of.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  397;  Ahnapee  Har- 
bor, Wis.,  398;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  399;  Manitowoo 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
•  harbor  of  refhge,  Milwaukee,  Wis.,  402;  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  404: 
Wankegan  Harbor,  111.,  405;  improvement  of,  and  operating  and  care  of  locks  ana 
dams  on,  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407 ;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  111.,  412;  Calu- 
met River,  111.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  417 ;  Illi- 
nois and  Mississippi  Canal,  418;  operating  and  care  of  Illinois  and  MiBsi^slppi 
Canal:  canal  around  lower  rapids  of  Rook  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
survey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker  and  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421;  St.  Joseph  Harbor,  Mich.,  423;  St. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  424;  Sangatuck  Harbor,  Mich.. 
425;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich.,  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Lndington  Harbor, 
Mich.,  430;  Manistee  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  oraft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  435 ;  St.  Marys  River  at  the  falls,  Mich.,  437  j  operating  and  care  of  St. 
Marvs  Falls  Canal,  438;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439;  Cheboygan 
Harbor,  Mich.,  440:  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  or  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444 :  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445:  moutn  of  Black  River,  Mich.,  Black  Kiver  at  Port  Huron,  Mich., 
446;  Pine  River.  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
River,  Mich.,  449;  Rouse  River,  Mich.,  450 j  turning  basin  in  Rouge  River,  Mich., 
removinff  sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  exami- 
nation, &1. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452 ;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456; 
Black  River  (Lorain)  Harbor,  Ohio,  457;  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneant  Harbor,  Ohio,  461; 
examinationi  463. 
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IW  THE  CHARGE  OP  MaJ.  THOMAS  W.  STMONS,  CORPS  OF  ENOINESRS — 

Erie  Harbor,  Pa.,  463;  harbor  at  Dunkirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
Tonawanda  Harbor  and  Niagara  Biver,  N.  Y.,  469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  sunken  vessels  or  craft 
obstracting  or  enaangering  navigation,  examination  and  surveys.  472^  rei>ort  upon 
Honse  bill  No.  7775,  54tli  Congress,  first  session,  providing  for  widening  the  looks 
of  Erie  Canal,  N.  Y,,  473. 

In  thr  charge  op  Maj.  W.  S.  Stantox,  Corps  of  Enoinbers — 

Harbor  at  Charlotte,  N.  Y.,  harbor  at  Pultneyville,  N.  Y.,  474;  harbor  at  Great  Sodns 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  475;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  477;  snoals  between 
Slater  Islands  and  Crossover  Light,  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  Kiver,  478 ;  harbor  at  Ogdensburg,  N.  Y.,  479;  harbor  at  Bar- 
lington,  Vt.,  channel  between  North  and  South  Hero  islands,  Lake  Champlain,  V t., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  481;  removing 
Bonken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
surveys,  4^2;  report  upon  House  bill  No.  fe'07^  54th  Congress,  nrst  session,  provid- 
ing for  widening  the  locks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

JX  THS  CHARGE  OF  COL.  ChAS.  R.  SUTER,  CORPS  OF  EnGIKKERS— 

Oakland  Harbor,  CaL,  484. 

IK  THE  CHARGE  OF  MaJ.  CHAS.  E.  L.  B.  DaVIS,  CORPB  OF  ENGINEERS — 

8an  Luis  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  the  charge  of  Capt.  Cassiub  E.  GirxEiTE,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489:  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River,  Cal.,  491;  Petal uma  Creek,  CaL,  Humboldt  Harbor 
and  Bay,  Cal.,  492,  examinations,  494. 

In  the  charge  of  Capt.  W.  L.  Fise,  Corps  of  Engineers — 

Port  Orford  Harbor,  Oreg.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coquille  River,  Oreg.,  between  Coquilld  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  OrejB^.  (dredging),  497;  Coos  River, 
Oreg.,  Umpqua  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yoquina  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Oreg.,  501;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
balow  Tongue  Point, 502;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Ore^.,  503;  Columbia  River  between  Vancouver,  Wash.,  aud  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River,  Oreg.,  504 ;  operating  and  care 
of  oanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
at  Three  Mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Oreg.  and  Wash.,  505; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  5(X»;  gauging  waters 
of  Columbia  River,  Oreg.  and  Wash.,  507. 

In  the  charge  of  Capt.  Harrt  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  508;  Grays  Harbor  and  bar  entrance,  Wash.,  509; 
Chenalis  River,  Wash.,  510;  Puget  Sound  and  its  tributary  waters,  Wash.,  511; 
harbor  at  Olympia,  Wash.,  612;  waterway  connecting  Puget  Sound  with  lakes 
Union  and  Washington.  513;  Everett  Harbor,  Wash.,  515:  Swinomish  Slough, 
Wash.,  516;  Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  518;  Cowlitz 
River,  Wash.,  520;  Clearwater  River,  Idaho,  Kootenai  River,  Idaho,  between 
Bonners  Ferry  and  the  international  boundaiy  line,  521;  Flathead  River,  Mont., 
SSS2 ;  examinations  and  surveys,  523. 

EXAMINATIONS,    SURVEYS,   AND    CONTINGENCIES    OF    RIVERS   AND 

HARBORS 524 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 

Ih  thb  charge  of  Capt.  D.  D.  Gaillard,  Corps  of  Engineers 624 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

LiKUT.   Commander   Daniel   Deleiianty   and   Lieut.   John   F.    Parker, 
U.  S.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 527 

CALIFORNIA  DfiBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress. — (1)  Bridge  of  tbe  Boonville  and  Howard 
County  Bridge  Company  across  Missouri  River  at  Boonville,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  acro.ss  Missouri  River  at  Yankton,  S.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Monongahela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  across 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
ships. Pa.,  (6)  bridge  of  the  Aransas  Harbor  Terniiual  Railway  Company  across 
Corpus  Chiisti  Channel  (Morris  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  Mississippi  Valley  Railroad 
Company  across  Tallahatchie  River  at  Pliilipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenn.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Railroad  Comitany  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  city  of 
Monroe,  La.,  across  Ouachita  River  at  De  Siard  street,  (13)  bridge  of  the  Mooile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  County,  Ala., 
530;  (14)  bridge  of  the  St.  Francis  Bridge  and  Turnpike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (15)  bridgo  of  the  Northern  New  York  Rail- 
road Company  across  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Under  authority  of  State  laws. — (1)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
(]!ompany  across  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wash.,  (S)  bridge  of  the 
Kansas  City,  Shreveport.  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La.,  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City, 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acushnet  River  between  New  Bedford  and 
Fairoaven,  531;  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  New  York  across  East  River 
at  Delanoey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  the  city  of  Green  Bay,  Wis.,  across 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  of  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
otte,  La.,  across  Bayou  Teohe,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532 ;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Dnluth  Street  Railway  Companv  across 
St.  Louis  River  between  Dnluth,  Minn.,  and  Superior,  Wis.,  (16)  bridge  oi  Shasta 
County,  Cal.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 

Cort,  C.onu.,  (18)  bridge  of  the  West  Braddock  Bridge  Company  across  Monouga- 
ela  River  at  Kankiii,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  across 
Long  Beach  Channel  from  Bamum  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  I^hiladel- 
phia  and  Norfolk  Railroad  Company  across  the  Southern  Branch  of  Elizabeth 
Kiver  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Colnmbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (25)  bridge  of  the  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferson  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Bridffe 
Company  across  Youghiogheny  River  at  Suterville,  Pa.,  533;  (28)  bridge  of  the 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  Rivei^  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levert 
across  Bayou  Terhe,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Marianna,  Tex., 
(32)  bridge  of  the  town  of  Yarmouth,  Me.,  across  Casco  Bay,  between  Cousins 
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and  Littlejohns  iBlands,  (83)  bridge  of  the  Lake  Shore  and  Michigan  Southern 
Railway  Company  across  Ashtabula  River  at  Ashtabula,  Ohio,  (84)  bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  Went  Ei«:bteenth  street,  (35)  bridge  of  the  city  of  Manitowoo,  Wis.,  across 
Manitowoc  River  at  Main  street,  (36)  bridge  of  tbe  Portsmouth,  Kittery  and  York 
Street  Railway  Com)>any  across  Piscataqna  River  channel  between  Kittery  and 
Ridgera  Island,  Me.,  (37)  bridge  of  the  Portsmouth,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38) 
bridge  of  the  city  of  Port  Huron,  Mich.,  across  Black  River  at  Tenth  street,  (39) 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monument  and  Back  rivers,  (40) 
bridge  of  St.  Martin  Parish,  La.,  across  Bayou  Teche  at  St.  Martinville,  (41)  bridge 
of  Walton  County  across  Alequa  Creek  near  Portland,  Fla.,  534;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Aoushnet  River  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass..  (43)  bridge  of  the  Yer- 
mont  and  Province  Line  Railroad  Company  across  Missisonoi  Bay  at  Albnrgh 
Point,  Vt.,  (44)  bridge  of  Iber^'ille  Parish  across  Bayon  Plaqnemine  at  Plaqne- 
mine,  La.,  535. 
Alterations, — (1)  Bridge  of  the  Southern  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  connty  of  Qneens, 
N.  Y.,  across  Newtown  Creek,  at  Vernon  avenue,  Long  Island  City ;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  536. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  hnndred  and  Afty-sixth 
street,  536. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 536 

MISCELLANEOUS. 

REPAIR    OF    THE    AQUEDUCT   BRIDGE    ACROSS    POTOMAC    RIVER    AT 

WASHINGTON,  D.C. 

L\  THE  CHARGE  OF  LlEUT.  COL.  ChA8.  J.  AlLEK,  CORPS  OF  ENGINEERS 536 

MAINTEMANCE    AND    REPAIR   OF    WASHINGTON    AQUEDUCT     AND    IN- 
CREASING  THE  WATER  SUPPLY  OP  WASHINGTON,  D.  C. 

In  THE  CHARGE  OF  LiKUT.  COL.  CHAS.  J.  AlLBN  AND  CaPT.  D.  D.  GaILLARD,  CORPfl 

OF  Engineers — 
Washington  Aqnedoct,  537 ;  increasing  the  water  supply  of  Washington,  D.  C,  540. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Enginkbrs, 
Col.  Theo.  A.  Bingham,  U.  S.  A.,  and  Lieot.  John  S.  Sewell,  Corps  of  En- 
gineers   542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Sue%'EY8,  printing,  and  issuing  of  charts,  544, 545;  correcting  engraved  plates^  esti- 
mates, preservation  of  hench  marks  along  the  Erie  Canal,  546 ;  examination  of 
shoals  in  Lake  Erie,  water  levels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  dnty  at  headquarters  of  military  departments,  547;  operations  in 
Department  of  the  Missouri,  Department  of  the  Columbia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OP 
WAR  MAPS 549 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  on  dnty,  550. 
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POBTIFICATIONS,    ETC. 
APPENDIX    No.  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS. 

Changes  in  personnel  during  the  year,  members,  summary  of  reports,  553;  inspec- 
tion of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  Mississippi 
River^  additional  duties  of  members,  556. 

APPENDIX    No.  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  559;  United  States  Engineer  School,  562;  Battalion  of 
Engineers,  570;  Engineer  Depot,  574. 

APPENDIX    No.  3. 

FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

(A)  Coasts  of  Mains  and  New  Hampshire.  (In  the  charse  of  Lieut.  Col.  A.  N. 
Damrell  and  Mi^.  R.  L.  Hoxie,  Corps  of  Engineers.) — ^Portland  Harbor,  Me.,  581; 
Portsmouth  Harbor,  N.  H.,  597. 

(B)  Boston  Harbor,  Mass.  (In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers.)— 600. 

(C)  Southeast  Coast  ov  Massachusetts  and  Rhode  Island.  (In  the  charge  of 
Moj.  D.  W.  Lockwood,  Corps  of  Engineers.) — ^Narragansett  Bay,  603. 

(D)  Eastern  Entrance  to  Long  Island  Sound.  (In  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers.)— 608. 

(E)  New  York  Harbor,  N.  Y.— At  Eastern  Enirance,  on  Islands  in  Harbor, 
AND  on  Staten  Island.  (In  the  charge  of  Maj.  H.  M.  Adams  and  Maj.  John  G.  D. 
Knight,  Corps  of  Engineers.) — 610;  seawall  at  Fort  Schuyler,  611;  Staten  Island, 
613. 

(F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  on 
Sandt  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers.)— Long  Island,  614;  Sandy  Hook,  618. 

(G)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mifflin,  Pa.,  638;  Red  Bank,  N.  J.,  639. 

(H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.)— 
Fort  McHenry,  Md.,  639;  Rock  Point,  Md.,  649. 

(I)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)— 650. 

(J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)—656;  sewerage  system.  Fort  Monroe,  663. 

(K)  Coast  of  North  Carolina.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and 
(Japt.  W.  E.  Craighill,  Corps  of  Engineers. )— 670. 

(L)  Coast  op  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Ahhot,  Corps 
of  Engineers. )— 675. 

(M)  Coast  OF  Georgia  and  Cumberland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers. )— 700. 

(N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers.)— Fort  Marion,  702;  Key  West,  703. 

(O)  Pensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers. ) — 714. 

(P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  Wm.  T.  Rossell, 
Corps  of  Engineers.)— 721. 

(Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rich6,  Corps  of  Engineers.)— 727. 

(R)  Galveston,  Tex.    (In  the  charge  of  Maj .  A.  M.  Miller,  Corps  of  Engineers.)  -737. 

(S)  Lake  Ports  in  New  York. — (In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of 
Engineers.)— Fort  Niagara,  743 ;  Fort  Montgomery,  744. 

(T)  SAN  DiKGO,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,Cal.  (In  the  charge  of  Maj.  Chos.E.  L.B.  Davis,  Corps  of  Engineers.) — 
San  Francisco,  744;  San  Diego,  745. 

(U)  San  Francisco,  Cal.,  on  South  Side  op  San  Francisco  Bay.  (In  the  charge 
of  Col.  Chas.  R.  Suter,  (Jorps  of  Engineers.)— 748. 

Mouth  of  Columbia  River.     (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
Engineers.)— 756. 

(W)  PUGET  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—763. 
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EIVBBS    AND    HARBORS. 

APPENDIX  A. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 
AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMPROvRimrrs. — ^Labeo  Channel;  Me.,  770:  Moosabeo  Bar,  Me.,  771;  Narragnagiis 
River,  Me.,  773;  breakwater  from  Mount  besert  to  Porcapine  Island,  Bar  Harbor, 
Me.,  775:  harbor  at  Snllivan  Falla,  Me.,  776:  Union  River,  Me.,  777;  Bagadace 
River,  Me.,  778:  Penobscot  River,  Me.,  779;  Belfast  Harbor,  Me.,  781:  barber  at 
Camden,  Me.,  782;  harbor  at  Rockland,  Me.,  783;  Carvers  Harbor,  vinalhaven, 
Me.,  Geortrea  River,  Me.,  785;  Kennebec  River,  Me.,  787;  Sasanoa  River,  Me.,  789; 
Portland  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  794;  harbor  of  refnge  at  Little  Harbor,  N.  H.,  796;  removing  sunken 
vessels  or  craft  obatmcting  or  endanfferinff  navigation,  798. 

Examinations  and  Survbts.— Chandlers  River,  Me.,  798;  Union  River,  near  Ells- 
worth, Hancock  Coanty,  Me.,  800;  sonth  channel  of  branch  of  Penobscot  River, 
in  Frankfort,  Waldo  Connty,  Me.,  with  a  view  of  removing  wreck,  801;  Booth  bay 
Harbor,  Me.,  802;  Ovster  River,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
and  N.  B.,  805;  Machias  River,  Me.,  from  Machias  to  Machiasport,  8^:  Bangor 
Harbor  and  Penobscot  River,  including  month  of  Kendnskeag  River,  Me.,  811; 
Harraseeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OP  LIEUT.  COL.  S»  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvemknts. — Newbnrvport  Harbor,  Mass.,  824;  Merrimao  River,  Mass.,  827; 
Powow  River,  Mass.,  829:  Essex  River,  Mass.,  830;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  haroor  at  Gloucester,  Mass.,  835 ;  harbor  at  Manchester,  Mass., 
837;  harbor  at  Lynn,  Mass.,  839:  Mystic  and  Maiden  rivers,  Mass.,  841:  harbor  at 
Boston,  Mass.,  843 ;  Town  River,  Mass.,  848 :  Weymouth  River,  Mass.,  849 ;  harbor  at 
Scitnate,  Mass.,  851;  harbor  at  Plvmoutn,  Mass.,  854;  harbor  at  Provincetown, 
Mass.,  8o6;  harbor  at  Chatham,  Mass.,  858;  removing  snnken  vessels  or  craffc 
obatmcting  or  endangering  navigation,  859. 

Examinations  and  Surveyst— Uuxbury  Harbor,  Mass.,  860;  Duxbury  Beach, 
Mass.,  862;  Gurnet  Rook  and  other  rocks  at  mouth  of  Plymouth  Harbor,  Mass.,  863 ; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimao  River,  Mass.,  between 
Newbury  port  and  Haverhill,  8o5;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing 8-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869;  Marblehead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Mass.,  872:  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provincetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Habbor  Lines.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  886;  Marthas  Vineyard  inner  harbor  at  Edgartown^Mass.,  890;  Vine- 
yard Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  894;  New  Bedford 
Hwbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901; 
Sakonnet  River,  R.  I.,  904;  Pawtncket  River,  R.  I.,  905;  Providence  River  and 
Narraganaett  Bay,  R.  I.,  908;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wick&rd  Harbor,  R.  I.,  913;  Newport  Harbor,  K.  I..  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  I.,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  I..  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing snnken  vessels  or  craft  obstructing  or  endangering  navigation,  927. 

Examination  and  Surveys.— For  obtainine  a  channel  through  Conanicnt  Island, 
Narraganaett  Bay,  R.  I.,  928;  channel  in  New  Bedford  Harbor,  Mass.,  ]eadin||[  to 
the  bndge  between  that  city  and  Fairhaven,  930;  Mount  Hope  Bay  and  Fall  River 
Harbor,  Mass.,  931 ;  Sakonnet  Point,  R.  I.,  934 ;  easterly  breakwater  to  shore,  Point 
Jnditb,  at  Point  Judith  harbor  of  refuge,  R.  I.,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impuovbmbnts.— Pawcatnok  River,  R.  I.  and  Conn.,  940:  harbor  of  refuge  at  Ston- 
ington,  Conn..  942;  Mystic  River,  Conn.,  944;  Thames  feiver.  Conn.,  946;  Connect- 
icut River  below  Hartford,  Conn.,  948;  harbor  of  refuge  at  Duck  Island,  Conn., 
951;  New  Haven  Harbor,  Conn.,  953;  breakwaters  at  New  Haven,  Conn.,  955; 
Hoasatonic  River,  Conn.,  956;  Bridgeport  Harbor,  Conn.,  958;  Saugatuck  River 
and  Westport  Harbor,  Conn..  961;  Nor  walk  Harbor,  Conn.,  963;  Five  Mile  River 
Harbor,  Conn.,  965;  Stamford  Harbor,  Conn.,  967;  harbor  at  Coscob  and  Mianns 
River,  Conn.,  969;  Greenwich  Harbor,  Conn.,  970. 

Surveys.— Niau tic  Harbor,  Conn.,  972;  New  Haven  Harbor,  Conn.,  974;  Housatonio 
River,  Conn.,  979;  Soutliport  Harbor,  Conn.,  986. 

Haubor  LiNBS.^Bridgeport,  Conn.,  988. 

APPENDIX  E. 

REPORT  ITPON  WORKS  IN  THE  CHARGE   OF  COL.  G.  L.  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvements.— Hudson  River,  N.  Y.,  996;  harbor  at  Sangerties,  N.  Y.,  1010;  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Harlem  River,  N.  Y., 
1019;  East  River  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,N.  Y.,  1031;  remoY- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1039. 

Examinations  and  Survey.— Catskill  Creek,  N.  Y.,  1041;  Nyack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low-water  mark,  1053. 

Harbor  Lines. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street,  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  Caual  Basin  to  abreast  Bulls 
Ferry,  N.  J.,  1070;  ^Uis  Island,  New  York  Harbor,  1075;  Harlem  River  and  Spuyten 
Duyvil  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street,  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvkmknts.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  Y., 
1087;  East  Chester  Creek,  N.  Y.,  1089;  Bronx  River,  N.Y.,  1093;  Mattituck  Harbor, 
N.  Y.,  1095;  Port  Jefl^rson  Harbor,  N.  Y.,  1097 ;  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Harbor,  N.  Y.,  1103;  Flushing  Bay.  N.  Y.,  1106:  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1111;  Canarsie  Bay.  N.  Y.,  1114; 
Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Rea  Hook  chan- 
nels, and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Gtowanns  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1125;  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134;  Raritan  River,  N.  J.,  1136:  South  River,  N.  J.,  1139;  Raritan  Bay,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1146;  harbor  at  Keyport,  N.  J.,  1147;  Shoal 
Harbor  and  Comp  ton  Creek,  N.J. ,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys.— For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.Y.,  1161;  harbor  at  Oyster  Bay,  N.  Y.,  1163 ; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.  Y.,  1165; 
Northport  Harbor,N.  Y.,  1167;  Sniithtown  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockaway  and  Inwood,  N.  Y.,  1170;  Babylon  Creek,  N.  Y.,  1172;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  iriangnlar  area  between  Bay  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels.  New  York  Harbor,  for 
channels  30  and  35  feet  deep  at  mean  low  water,  1177;  Gowanas  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  Governors  Island,  N.  Y.,  1182 ;  Elizabeth  River. 
N.  J.,  1185 ;  Rahway  River,  N.  J.,  1187. 
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PART   II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OP  ENGINEERS. 

Improvements.— Delaware  River,  N.J.  aod  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  C&mden.N.  J.,  1206;  Schnylkill  River,  Pa.,  1211;  ice  harbor  at  Marcos- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213;  Delaware  Break- 
water, Del..  1214;  harbor  of  refuge,  Delaware  Bay,  Del.,  1216;  Rancocaa  River,  N. 
J.,  1219;  Alloway  Creek,  N.  J.,  1220;  Dennis  Creek,  N.  J.,  1222;  Cooper  Creek,  N.  J., 
122^;  Goshen  Creek,N.  J.,  1225;  removing  sunken  vessels  or  oraft  obstrnctlng  or 
endangering  navigation,  1227. 

Examinations  and  Survet.— Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
oking)  and  Bay  Head,  1229 :  Tackerton  Creek,  N.  J.,  and  flats  at  month  thereof, 
1230;  Wading  River,  N.  J.,  1233;  Beach  Thoroughfare,  N.  J.,  at  and  near  the  meet- 
ing of  tides  fromAbsecon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Salem  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF    WM.  F.  SMITH.  UNITED  STATES  AGENT,   MAJOR  OP  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

IVPROVKMBNTS. — Wilmington  Harbor,  Del.,  1250;  Nanticoke  River,  Del.  and  Md.. 
1260;  Appoqninimink  River,  Del.,  1261;  Smyrna  River,  Del.,  1263:  Mnrderkill 
River,  Del^  1266;  Mispillion  River,  Del.,  1268;  Broadkiln  River,  Del.,  inland  water- 
way from  (jhincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1270; 
Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1272;  Chester  River, 
Md.,  from  Crumpton  to  Jones  Landing,  1273;  Choptank  River,  Md.,  1275;  La 
Trappe  River,  Md.,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  River, 
Md.,  below  Snow  Hill,  1284;  Queenstowu  Harbor,  Md.,  1286;  Rockhall  Harbor  and 
inner  harbor  at  Rockhall,  Md.,  1287;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1288. 

Examinations  and  Surveys.— St.  Jones  River,  Del.,  1290:  Mispillion  River,  Del., 
1291;  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296. 

APPENDIX  I. 

REPORT  OP  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvemknts.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Sprinj^  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

BuRVBTS. — Baltimore  Harbor.  Md.,  with  a  view  to  securing  a  channel  80  feet  in 
depth,  1308;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

iMPROYKmNTS.— Potomao  River  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Va., 
1321;  Aqnia  Creek,  Va.,  1324;  Nomini  Creek.  Va.,  1326;  Lower  Machodoc  Creek, 
Va.,  1329;  Rappahannock  River,  Va.,  1331;  Urbana  Creek,  Va.,  1335;  York  River, 
Va.,  1337;  Mattaponi  River,  Va.,  1342;  Pamnnkey  River,  Va.,  1344;  James  River, 
Va.,  1346;  protection  of  Jamestown  Island,  Va.,  1349. 

Survey.— Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K. 
REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elizabeth  River,  Va.,1365;  Nansemond  River,  Va.,  1367;  Appomattox  River,  Va.. 
1369;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
wat«r  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck 
Sound,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  River,  N.  C, 
lOT;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 
or  endaneerinir  navigation,  1379. 

EXAJOHATIONS.— CasWe  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OP  LIEUT.  COL.  D.  P.  HEAP  AND 
CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Ocracoke  Inlet,  N,  C,  1385;  Fishing  Creek,  N.  C,  1387;  Pamlico 
and  Tar  rivera,  N.  C,  1388;  Contentnia  Creek,  N.  C,  1389;  Trent  River,  N.  C, 
1391;  Neuae  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  via  Clabfoot,  Harlowe,  and  Newport  riven,  1395:  harbor  at  Beaufort.  N.  C, 
1396;  inland  waterway  between  Beaafort  Harbor  and  New  River,  N.  C,  1398;  New 
River,  N.  C,  1399;  North  East  River,  N.  C,  1400;  Black  River,  N.  C,  1402;  Cape 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Survbts.— Bogue  Inlet,  N.  C,  1418;  Ooracoke  Inlet,  N.  C,  1423: 
Pamlico  River,  N.  C,  and  harbor  at  Washington,  1425;  Neuse  River,  N.  C,  at  ana 
below  Newbern,  1427;  Cape  Lookout  harbor  of  refuge,  N.  C,  1430;  Town  Creek, 
Brunswick  County,  N.  C,  1434. 

APPENDIX  M. 
REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waooamaw  River,  N.  C.  and  8.  C,  1439;  Lumber  River,  N.C.  and 
S.  C,  1442:  Little  Pedee  River,  S.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  S.  C.,  1450;  Winyah  Bay,  S.  C,  1452;  Santee  River,  S.  C,  1458;  Watered 
River,  S.  C,  1465;  Congaree  River,  8.  C,  1468;  harbor  at  Charleston,  iuclnding 
Sullivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1471;  Wappoo  Cut,  S.  C,  1479; 
Beaufort  River,  S.  C,  1482. 

Harbor  Links. — Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  S.  C,  1487. 

APPENDIX  K. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvemknts. — Savannah  Harbor,  Ga.,  1493;  Savannah  River,  between  Savannah 
and  Augusta,  Ga.,  1503;  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har- 
bor, Ga.,  1508;  Altamaha  River,  Ga.,  1513;  Oconee  River,  Ga.,  1516;  Ocmulgee 
River,  Ga.,  1519;  Brunswick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

Survey. — Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

IMPROVKMENTB.— St.  Johns  Rivor,  Fla.,  1547;  Volusia  Bar,  Ha.,  1550;  Ooklawaha 
River,  Fla.,  1552;  St.  Ansustine  Harbor,  hla.,  1553;  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance.  Key  West  Harbor,  Fla.,  1555; 
Caloosabatchee  River,  Fla.,  l.'^57;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
SiiraMota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoochee  River,  Fla., 
Suvvanee  River,  Fla.,  1564;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1.^66. 

Examinations  and  Surveys. — Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confluence  with  the  Caloosahatohee  River,  and  thence  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  1572;  Hillsboro  Bay, 
Fla.,  from  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574; 
Clearwater  Harbor,  Fla.,  1578;  Crystal  River,  Fla.,  1580;  harbor  at  Cedar  Keys, 
Fla.,  1583;  Palmbeaoh,  Fla.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Fla.. 
ICOo;  Apalachicola  River,  the  Cut-oflf,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  Ga.  and  Ala.,  lt)16;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensacola  Harbor,  Fla.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1643; 
opt^rating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1654. 

8 URVBY.— Apalachicola  Bay,  Fla.,  1655. 
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APPENDIX   Q. 

REPORT  OP  MAJ.  WM.  T.  R0S8ELL,  CORPS  OP  ENGINEERS. 

IMPROVEUOENTS.— Harbor  at  Mobile.  Ala.,  1662;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  16o7;  operating  and  oare  of  looks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1678;  Noxubee  River,  Miss.,  1691;  Pasoagoula  River,  Miss.,  1692;  Chickasahay 
Kiver,  Miss.,  1695;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  1700;  Pearl  River  between  Edin- 
bnrg  and  Carthage,  Miss.,  1702;  Bogne  Chitto,  La.,  1703;  canal  from  Birmingham, 
Ala.,  to  the  Wamor  River,  1704. 

Examinations  and  Subysts.— Canal  to  connect  Black  Warrior  RiVer  and  Five  Mile 
Creek,  Ala.,  via  Vallev  Creek,  1704;  Ship  Island  Pass,  Miss.,  for  channel  between 
Gulf  of  Mexico  and  Ship  Island  Harbor,  and  for  dredging  channel  to  connect  Ship 
Island  Harbor  with  Gnlfport,  1708;  Horn  Island  Pass,  Miss.,  and  the  passage  lead- 
inj^  firom  said  pass  to  the  anchorage  inside  Horn  Island,  1716;  Pascagoula  River, 
Miss.,  and  np  Dog  River  3  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deep-water  channel  to  the  mainland,  1722;  channel  at  mouth  of  Pearl  River,  Miss., 
1727. 

APPENDIX  B. 

REPORT  OF  MAJ.  JAMES  B.  QUINK,  CORPS  OF  ENGINEERS. 
iNSPBcnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1731. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iMPBOVSMBNTS. — Cheftmote  River  and  Bogne  Falia,  La.,  1751 ;  Tickfaw  River  and 
tributaries.  La.,  1763:  Amite  River  and  Bayou  Manchao,  La.,  1756;  Bayou  La- 
foorche.  La.,  1757;  Bayou  Plaqnemine,  Grand  River,  and  Pigeon  bayous.  La.. 
1759;  Bayon  Conrtablean,  La.,  1762;  Bayon  Teche,  La.,  1764  j  channel,  bay,  ana 
passes  of  Bayou  Vermilion,  La.,  1766;  Mermentau  River  and  tributaries.  La.,  1767; 
mouth  and  passea  of  Calcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neohes  River,  Tex.,  1775;  closing  crevasse  in  Pass 
a  Lontre^  Mississippi  Riven  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1776. 

Examinations  and  Surveys.— Homochitto  River,  Miss.,  1777;  channel  through 
Atchafalaya  Bay,  La.,  1779:  Bayon  Grossetete,  La.,  1781;  Bavou  Teche  from  St. 
Martinville  to  Port  Barre,  La.,  1783 ;  Sabine  Lake,  Tex.,  for  snip  channel,  1789. 

APPKISDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impbovkmbnts.— Galveston  Harbor,  Tex.,  1793;  ship  channel  in  Galveston  Bay,  Tex., 
1803;  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805;  Buf- 
falo Bayon,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  loOo. 

Examination  and  Subvey. — Channel  between  Brazos  River  and  Galveston  Bay, 
Tex.,  1809;  for  further  determining  the  causes  of  the  erosion  of  the  easterly  end 
of  Galveston  Island,  Tex.,  1813 ;  character  and  value  of  improvementR  made  at  the 
mouth  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1815. 

PAET    III. 

APPENDIX  XJ. 
REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OP  ENGINEERS. 

UfPBovKMKNTB.— Rad  RlTor,  La.  and  Ark.,  1877;  Red  River  above  Fnlton,  Ark.. 
1896;  CypreM  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1904;  Bayon  Bartholomew,  La.  and  Ark.,  1914;  Boeuf  River,  La.,  1917;  Tensas 
River  and  Bayou  Ma^on,  La.,  1920;  Yazoo  River,  Miss.,  1922;  mouth  of  Yazoo 
River  and  harbor  atVicksburg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Sunflower  River,  Miss.,  1935;  water  gauges  on  the  Mississippi  River  and  its  prin- 
oipal  tribntaries,  1936. 

ExiUtfiNATiON.— Coldwater  River.  Miss..  1943. 
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APPENDIX  V. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  obstractions  in  Arkansas  River,  Ark.  and  Kans.,  1949; 
improving  Arkansas  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Black  River, 
Ark.  and  Mo.,  1975;  Current  River,  Ark.  and  Mo.,  1978;  St.  Francis  River,  Ark., 
1980;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys. — Neosho  River,  Kans.,  1984;  Arkansas  River  at  Little 
Rock,  Vanburen,  and  Fort  Smith,  Ark.,  1989;  Arkansas  River  at  Pineblaff,  Ark., 
1990;  White  River  from  Bates ville  to  Buffalo  Shoals,  Ark.,  1992;  Buffalo  Fork  of 
White  River,  Ark.,  1994;  St.  Francis  River,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  Poplin,  Mo.,  1999. 

APPENDIX  W. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  sna^  and  wrecks  from  Mississippi  River,  2001;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
2046;  preventing  the  Mississippi  River  from  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  2047. 

APPENDIX  X. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississipi)i  Ri  ver, 
2049;  Mississippi  River  between  mouth  of  Missouri  River  and  Minneapolis,  2059; 
operation  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2104;  operatin;^ 
and  care  of  Galena  River  improvement.  111.,  2109 ;  Mississippi  River  between  St. 
Paul  and  Minneapolis — construction  of  Look  and  Dam  No.  2,  2110. 

iSurveys. — East  bank  of  Mississippi  River  between  Oquawka  and  Dallas  City,  III., 
2111;  east  side  of  Mississippi  River,  between  Drurys  Landing  and  New  Boston, 
111.,  2114:  La  Crosse  Harbor,  Wis.,  2116;  west  side  of  Mississippi  River,  commenc- 
iiig  near  Lagrange  and  running  along  the  bank  of  the  river  to  near  the  railroad 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mis-sissippi  River  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Levee, 
2124;  west  side  of  Mississippi  River  from  the  bluff  above  the  city  of  Fort  Madi- 
son to  the  month  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
from  mouth  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OP  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142: 
Chippewa  River^  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  River,  Wis.  ana 
Minn..  2154;  Minnesota  River,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  DaK.,  2158;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Millo  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE   OF   LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River,  between  Stnbbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2177;  improving  Upper  Missouri  River  by  snagging,  8208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

EEPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERfl. 

iMPROYRiiiiNTS.— Obion  River,  Teiin.^15,  2219;  Forked  Deer  River,  Tenn.,  2317; 

Cumberland  River,  Tenn.  and  Ey.,  2220. 
St' 11  VETS. — ^North  Fork  of  Forked  JDeer  River,  Tenn.,  main  stream,  and  Obion  River, 

with  a  view  to  improving  navigation  from  Dyersbarg  to  the  Missiseippi  River, 

22U;  month  of  Cnmberland  River,  2242. 

,  APPENDIX  B  B. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

IMPROVBMBMTS.— Tenneeaee  River  system,  2247^  Tennessee  River,  2251;  operating 
and  care  of  Moscle  Shoals  Canal,  Tennessee  River,  2296;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2308;  Clinch  River,  Tenn.,  2311. 

SuRVSTB. — Mouth  of  Tennessee  River,  Ky .,  2314 ;  Emory  River,  Tenn.,  2316. 

APPENDIX  C  0. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  eare  of  Davis  Island  Dam.  Ohio  River,  near  Pittsburg,  Pa.,  2354;  Mov- 
able DaniB  Nos.  2,  3,  4,  5,  and  6,  Ohio  River;2358;  Mnskingnm  River,  Ohio,  2363; 
operatinn:  an<l  cfti^  o^  locks  and  dams  on  Muskingum  River,  Ohio,  2364 ;  observa- 
tions on  Muskingum  River,  Ohio,  2378. 

Examination. — Oiiio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MAJ.  CHAS.  F.  POWELL  AND 
MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

IMPP.OVEMKNT8. — Monongahela  River,  W.  Va.,  and  Pa.,  2383;  operating  and  care  of 
Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  2409;  purchase  of  Locks  and 
Dams  Nob.  6  and  7,  Monongahela  River,  condemnation  otall  the  property  and 
appurtenances  of  the  Monongahela  Navigation  Company,  2411;  Allegheny  River, 
Pa.,  2424;  construction  of  looks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  and  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Impkovemknts.— Falls  of  Ohio  River  at  Lonisville,  Ky.,  and  Indiana  Chute,  Falls 
of  Ohio  River,  2<U1;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky., 
2444;  Wabjish  River,  Ind.  and  111.,  2452;  operating  and  care  of  look  and  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reconstruction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  2^157:  Green 
River,  Ky.,  above  month  of  Big  Barren  River  (Lock  No.  5),  2459;  operating  and 
care  of  looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  River,  Ky., 
2471. 

Examination  and  Surveys.— Treadwater  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  2483;  Green  River,  Ky.,  at  or  near  its  month,  for  new  lock  and  dam, 
2504. 

APPENDIX  F  F. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

iMrRovKMBNTS. — Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
six  locks  and  dams  on  Kentucky  River,  Ky.,  2519;  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2628;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va.  and  Ky.,  2530;  Guyandotte  River,  W.  Va.,  2562;  New  River,  Va. 
and  W.  Va.,  2563;  Gauley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
Kanawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  look  on  Little  Kanawha  River,  2582. 
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APPENDIX  G  G. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS.  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minu.;  2585 ;  harbor  at  Agate  Bay,  Minn., 
2588;  harbor  at  Duluth,  Minu.  and  Superior,  Wi8./2592;  harbor  at  Ashland,  Wis., 
2603;  harbor  at  Ontonagon,  Mich.,  2606;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2608;  harbor  at  Mar- 
quette, Mich.,  2615;  harbor  of  refuge  at  Presque  He  Point,  Marquette  Bay,  Mich., 
2638;  harbor  of  refuge  at  Grand  Mnrais,  Mich.,  2640. 

Examination.— Harbor  at  Portwing,  Wis.,  2643. 

Hahbok  Lines. — Superior  and  Allouoz  bays  at  Duluth  and  Superior  Harbor,  Minu. 
and  Wis.,  2647. 

PAET    IV. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements.— Menominee  Harbor,  Mich,  and  Wis.,  2650;  Menominee  River, 
Mich,  and  Wis.,  2652;  Oconto  Harbor,  Wis.,  2653;  Pensaukee  Harbor,  Wis.,  2656; 
Green  Bay  Harbor,  Wis.,  2657;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis., 
26()0;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan.  Ship  Canal, 
Wis.,  2666;  Sturgeon  Bay  Canal  harbor  of  refuge.  Wis.,  2671;  Ahnapee  Harbor, 
Wis.,  2672;  Kewaunee  Harbor,  Wis.,  2675;  Two  Rivers  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681 ;  Sheboygan  Harbor,  Wis.,  2685;  Port  Washington  Har- 
bor, Wis.,  2687;  harbor  of  refuge  at  Milwaukee,  Wis.,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harbor,  Wis.,  2696;  Racine  Harbor,  Wis.,  2698; 
Kono.«jha  Harbor,  Wis.,  2702;  Waukegan  Harbor,  111.,  2706;  Fox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dams  on  Fox  Kiver,  Wis.,  2719;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2751. 

SuJiVEYS. — Harbor  at  Menominee,  Mich,  aud  Wis.,  2751;  harbor  at  Ahnapee,  Wis., 
2755;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2765;  harbor  at 
Racine,  Wis'.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbor  Lines.— Kewaunee,  Wis.,  2785;  Waukegan,  111.,  2786. 

APPENDIX  II. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calumet 
Harbor,  111.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2815; 
operating  and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2822;  Illinois  aud  Mississippi  Canal,  111.,  2825;  operating  and  care  of  Illi- 
nois and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  Milan, 
111.,  2880;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2881. 

Examination  and  Survey.— Upper  Illinois  River  and  lower  Des  Plaines  River,  111., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 
navigation  in  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKER 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Micli.,  2913;  Kalamazoo  River,  Mich.,  2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich. ^21;  Muske- 
gon Harbor,  Mich.,  2923;  White  Lake  Harbor,  Mich.,  2926 ;  Pentwater  Harbor,  Mich., 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  ref- 
uge at  Portage  Lake,  Manistee  County,  Mich.,  2936;  Frankfort  Harbor,  Mioh.,  2939; 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  ^44;  removing  sunken 
vessels  or  craffc  obstructing  or  endangering  navigation,  2947. 

Surveys.— South  Haven  Harbor,  Mich.,  2948;  harbor  of  Holland  (Black  Lake), 
Mioh.,  2950;  Ludington  Harbor,  Mich.,  2951;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX  KK, 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 

Improvemrnts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Dnluth,  and  Buffalo,  2955;  St.  Marys  River  at  the  falls,  Mich.,  2963; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3006;  Cheboygan  Harbor,  Mich.,  3009;  Alpena  Harbor  (Thun- 
der Hay  River),  Mich.,  3011;  Sagin:iw  River,  Mich.,  3012;  Sebewaiug  River,  Mich., 
3014;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  3015;  improvement  of 
St.  Clair  Flats  Canal,  Mich.,  3018;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  3019:  month  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3022;  Pine  Kiver,  Mich.,  3024;  Belle  River,  Mich.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Rouge  River,  Mich.,  3032;  removing  sunken  vessels  or  oraft  obstructing  or 
endangering  navigation,  3033. 

Examination.— Huron  River,  Mich.,  3034. 

APPENDIX  LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 
I 
Ihprovkments. — Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,   3040;  Port 
Clinton  Harbor,  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Vermilion  Harbor,  Ohio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabula  Harbor, 
Ohio,  3086;  Conneaut  Harbor,  Ohio,  3090. 
Examination.— Raisin  River,  Monroe  County,  Mich.,  3094. 

APPENDIX  M  M. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvbhknts.— Erie  Harbor,  Pa,,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,3107;  Tonawanda  Harbor  and  Niagara  River,  N.Y.,3116;  Niagara 
River  frona  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

Examination  and  Survkvs.— For  ship  canal  from  the  Great  Lakes  to  tbe  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Haubor  Lines. — B»y  of  Presque  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Imi'Rovbuents. — Harbor  at  Charlotte,  N.  Y.,  3269;  harfior  at  Pultneyville,  N.  Y., 
3272;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3274 ;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3276;  harbor  at  Oswego,  N.Y.,  3278;  harbor  at  Sacketts  Harbor,  N.Y.,  3285;  harbor 
at  Cape  Vincent,  N.Y.,  3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  ^    ■  ^    ^ 

3290; 
between 

3299;  Narrows  of  Lake  Champlain,  N.  Y.' and  Vt.,  3302;  removing  sunken  vessels 
or  oraft  obstructing  or  endangering  navigation,  3304. 

Examinations  and  Surveys. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuyler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312;  Oak  Orchard  Harbor,  N.  Y.,  3314;  Missisquoi  River,  Vt.,  from 
Swan  ton  to  Lake  Champlain,  3319;  report  upon  widening  locks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 
Improvement. — Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvemknts. — San  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal., 

3335;  San  Diego  Harbor,  Cal.,  3337. 
Examinations  and  Survkys.— Colorado  River,  Ariz.,  3339;  Snisun  Creek,  Cal., 

3341;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3349;  Mare  Island  Strait, 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLEITE,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  3357;  Mokelumne  River,   Cal.,  3359; 

Sacramento  and  Feather  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;  Petaluma 

Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cnl.,  3366. 
Examinations. — Napa  River,  Cal.,  3374;  Petaluma  Creek,  Cal.,  3375;  Humboldt 

Harbor,  Cal.,  for  dredging  at  Eureka,  3377. 

APPENDIX   RE. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Port  Orford  Harbor,  Oreg.,  3379;  mouth  of  Coquille  River,  Oreg., 
3380;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  3383; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  harbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg.,  3388;  Umpqua  River,  Oreg.,  3389;  mouth  of  Sins- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaquina  Bay,  Oreg.,  3394;  Nes- 
tugga  River,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Orepf.  and  Wash.,  3404;  Columbia  River  below  Tougue  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3414;  construc- 
tion of  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3416;  operating  and  cnre  of 
cnnal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the 
head  of  Celilo  Falls,  3425;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  3429;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  S  S. 
REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvemknts. — Willapa  River  and  Harbor,  Wash.,  3434;  Grays  Harbor  and  bar 
entrance,  Wash.,  3436;  Chehalis  River,  Wash.,  3437;  Puget  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olympia,  W'ash.,3443;  waterway  connecting  Puget  Sound 
with  lakes  Union  and  Washington,  3445;  Everett  Harbor,  Wash.,  3447;  Swinomish 
Slough,  Wash.,  3450;  Columbia  River  from  Kock  Island  Rapids  to  Foster  Creek 
Rapids,  Wash.,  3455;  Uj)per  Columbia  and  Snake  rivers,  Oreg.  and  W^aflh.,  3456; 
Cowlitz  River,  Wash.,  3463:  Clearwater  River.  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  ana  the  international  boundary  line,  3467;  Flathead  River, 
Mont.,  3468. 

Examinations  and  Survkys. — ^North  Fork  of  Lewis  River,  Wash.,  to  head  of  navi- 
j;ation,  or  Etna,  3469;  North  River,  Wash.,  3472;  Lewis  River,  Wash.,  from  Colum- 
bia River  to  I^acenter,  3473;  Bellinglmm  Hay,  from  deep  water  to  the  mouth  of 
Whatcom  Creek,  at  New  Whatcom,  Wash.,  3478;  Kootenai  River,  Mont.,  for  removal 
of  obstructions  above  Jennings,  3482. 

Harbor  Lines. — Olympia  Harbor,  Wash.,  3484. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 
Preliminary  examination  of  Portland  Channel  (canal),  Alaska,  3487. 

APPENDIX  U  U. 

REPORT  UPON  THE  SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK,  N.  Y.— 
LIEUT.  COMMANDER  DANIEL  DELEHANTY  AND  LIEUT.  JOHN  F.  PARKER, 
U.S.N.,  SUPERVISORS 349d 


Digitized  by 


Google 


CONTENTS.  XXI 

PART    V. 

APPENDIX  V  V. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  G11XK8PIK,  colonel,  Corps  of  Engineen,  U.  S.  A.,  president;  Arao^  Stickney, 
lieutenant-colonel.  Corps  01  Engineers,  U.  S.  A. ;  Tbos.  H.  Handbnry,  major,  Corps 
of  Engineers,  U.  S.  A. ;  Mr.  Henry  L.  Marindin,  assistant,  U.  S.  Coast  and  Geodetic 
Snrvey;  Mr.  B.  M.  Harrod,  Mr.  Robert  S.  Taylor,  and  Mr.  Henry  Flad, 
Commi^onert, 

Annual  Report  for  Fiscal  Year  ending  June  30, 1897,  3506. 

Appendix  1. — ^Paper  by  Lieutenant-Colonel  Stickney  on  plan  of  bank  protection 
for  the  Mississippi  River,  3536. 

Appendix  2. — Letter  of  Mr.  H.  N.  Pharr,  chief  engineer  St.  Francis  Levee  Board, 
giving  his  views  as  to  the  lessons  of  the  flood  of  1897,  3543. 

Appendix  3. — Letter  of  Mr.  T.  G.  Dabney,  chief  engineer  Yazoo-Mississippi  Delta 
Levee  district,  giving  his  views  as  to  the  lessons  of  the  flood  of  1897,  3548. 

Appendix  4. — Letter  of  Mr.  William  Starlinfi^,  chief  engineer  Mississippi  Levee 
district,  givjng  his  views  as  to  the  lessons  of  the  flood  of  1897,  3551. 

Appendix  5. — Letter  of  Mr.  Henry  B.  Richardson,  chief  State  engineer,  Louisiana, 
giving  bis  views  as  to  the  lessons  of  the  flood  of  1897,  3558. 

Appendix  6. — ^Letter  of  Mr.  C.  H.  Purvis,  engineer  Cotton  Belt  Levee  district,  giv- 
ing his  views  as  to  the  lessons  of  the  flood  of  1897,  3562. 

Appendix  7.— Report  of  Capt.  H.  £.  Waterman,  Corps  of  Engineers,  secretary 
Mississippi  River  Commission,  upon  operations  during  the  year  ending  May  25, 
1897,3563:  (A)  laws  affecting  the  Mississippi  River  Commission,  3572;  (5)  specifl- 
cations  for  hydraulic  dredges  Ep$ilon  and  Zeta,  3575;  (C)  report  of  Captain 
Waterman  upon  dredging  operations  on  the  Mississippi  Kiver  between  Cairo  and 
Memphis  during  low-water  season  of  1896,  3588;  (D)  report  of  Assistant  Engineer 
J.  A.  Oekersou  on  field  work,  office  reduction  and  mapping,  and  on  the  coubtruc^tion, 
operation,  care,  and  repair  of  dredges,  3620;  (£)  report  of  Assistant  Engineer 
C.  W.  Sturtevant  on  location  of  dredge  work,  3695. 

Appendix  8. — Report  of  Cant.  Qraham  D.  Fitch,  Corps  of  Engineers,  upon  opera- 
tions in  First  and  Second  districts,  3696;  report  of  Assistant  Engineer  A.  J.  Nolty 
on  operations  of  construction  parties  at  Plum  Point  Reach  and  New  Madrid,  Mo., 
3711;  report  of  Assistant  Engineer  William  Gerig  on  work  of  improving  harhor 
at  Memphis,  Tenn.,  and  construction  work  at  Helena,  Ark.,  3717,  3718:  report  of 
Assistant  Engineer  Charles  Levasseur  on  operations  at  Nonconnah  Rock,  3720. 

Appendix  9.— Report  of  Lieut,  (now  captain)  H.  C.  Newcomer,  Corps  of  Engineers, 
upon  operations  in  Third  district,  3725;  report  of  Assistant  Engineer  A.  Hider 
on  revetment  work  and  plant,  3733;  report  of  Assistant  Engineer  H.  St.  L. 
Copp^e  on  levees  in  Arkansas  above  Greenville,  Miss.,  3742;  report  of  Ansistant 
Engineer  E.  C.  Tollinger  on  levees  in  Arkansas  and  Mississippi  below  Greenville, 
Miss.,  3747;  report  of  Assistant  Engineer  J.  D.  Van  Meter  on  levees  in  Mississippi 
above  Greenville,  Miss.,  3750;  report  of  Inspector  L.  Y.  Kerr  on  levees  in  Missis- 
sippi below  Greenville,  3752;  tables  of  operations  for  high -water  protection  of 
levees,  revetment  work,  3763;  labor  statement  of  levee  work,  3758;  United  States 
expenditnras  for  levees,  3759. 

Appendix  10. — Report  of  Capt.  Geo.  McC.  Derby,  Corps  of  Engineers,  upon  opera- 
tions in  Fourth  aistrict,  3769;  (A)  value  of  plant,  (B)  commercial  statistics,  New 
Orleans,  La.,  3794;  (C)  list  of  civilian  engineers,  (D)  report  of  Assistant  Engineer 
H.  S.  Douglas  on  harbors  at  Natchez,  Miss.,  and  Vidalia,  La.,  3795;  (K)  report  of 
Assistant  Engineer  H.  S.  Douglas  on  New  Orleans  Harbor,  La.,  3797;  (F)  report 
of  Assistant  Engineer  H.  S.  Douglas  on  repairs  to  plant,  3806;  (G)  report  of 
Assistant  Engineer  A.  P.  WooUey,  jr.,  on  Atchafalaya  and  Red  riv^ers,  3809; 
(H)  report  of  Assistant  Engineer  A.  F.  Woolley,  jr.,  on  dredging  Fords  Crossing, 
3811;  (I)  report  of  Assistant  Engineer  W.J.  Hardee  on  levees  above  New  Orleans, 
La.,  3812;  (J)  report  of  Surveyor  H.  B.  Watson  on  levees  below  New  Orleans,  La., 
3823;  (K)  abstracts  of  proposals,  3829. 

PART   VI. 

APPENDIX  W  W. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Amos  Stickkky,  lieutenant-colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H. 
Hener,  major.  Corps  of  Engineers,  U.  S.  A. ;  'I' Tios.  H.  Handbnry,  major,  Corps  of 
Engineers,  U.  S.  A. ;  Mr.  Q.  C.  Broadhead  and  Mr.  R.  S.  Berlin,  Commissionera, 


Digitized  by 


Google 


XXII  CONTENTS. 

Annual  Rkport  for  Fiscal  Year  ending  Junk  90, 1897,  3837. 

Appendix  A.— AiiDiml  report  of  AssiBtaut  Engineer  F.  B.  Maltby  on  surreys,  3857. 

Appkndix  B. — Annual  report  of  Assistant  Engineer  A.  H.  Blaisdell  on  water  gauges 
3859. 

Appendix  C. — Annual  report  of  Assistant  Engineer  A.  H.  Blaisdell  on  commercial 
statistics,  3860. 

Appendix  D. — Report  of  Gapt.  Hiram  M.  Chittenden,  Corps  of  Engineers,  secretary 
Idissouri  River  Commission,  on  steamboat  wrecks,  3870. 

Appendix  E. — Report  of  Assistant  Engineer  A.  H.  Blaisdell  on  bridges,  3893. 

Appendixes  F,  G,  and  H. — Annual  reports  of  Division  Engineer  Samnel  H.  Yonge 
on  operations  at  the  following  localities:  (F)  vicinity  of  Omaha,  Nebr.,  and  Couu- 
cii  Bluffs,  Iowa,  3894;  (G)  vicinity  of  Nebraska  City,  Nebr.,  3902;  (H)  Osage 
division  of  first  roach,  3907. 

Appendixes  I  and  J. — Annual  reporte  of  Division  Engineer  S.  Waters  Fox  on  oper- 
ations at  the  following  localities:  (I)  Osage  division  of  first  reach,  3908;  (J)  Gas- 
conade division,  3919. 

Appendix  K. — Annual  report  of  Captain  Chittenden  on  construction  of  Look  No.  1, 
Osage  River,  Mo.,  3933. 

Appendix  L.— Report  of  Assistant  Engineer  James  A.  Seddon  on  filling  and  empty- 
ing locks,  3936. 

Appendix  M.— Report  of  Assistant  Engineer  F.  B.  Maltby  on  cement  tests,  3941. 

Appendix  N. — Annual  report  of  Assistant  Engineer  L.  P.  Butler  on  improvement  of 
Gasconade  River,  3943. 

Project  for  construction  of  Lock  and  Dam  No.  1  at  Brennekes  Shoal,  Osage  Hiver, 
Mo.,  3946. 

APPENDIX  X  X. 

REPORT  OF  THE  CALIFORNIA  DfiBBIS  COMMISSION. 

Chas.  R.  Sutbk,  colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  Chas.  E.  L.  B. 
Davis,  major,  Corps  of  Engineers,  U.  S.  A.,  and  Cassius  E.  Gillette,  captain, 
Corps  of  Engineers,  IT.  S.  A.,  Commiaaioners. 

Annual  Report  for  Fiscal  Yeau  ending  June  30,  1897,  3961. 

Appendix  A. — Svnopsis  of  applications  for  authority  to  mine,  with  action  takon 
thereon,  3964.  * 

Appendix  B. — Act  of  the  legislature  of  California,  approved  March  17, 1897,  appro- 
priating funds  to  be  used  in  conjunction  with  appropriations  made  by  the  United 
States,  3979. 

APPENDIX  Y  Y. 

OCCUPANCY   OF  AND  INJURY  TO  PUBLIC    WORKS    BY    CORPORATIONS 

AND  INDIVIDUALS. 

(1)  Report  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers,  3981;  (2)  report  of 
Maj.  J.  H.  Willard,  Corps  of  Engineers,  (3)  report  of  Capt.  Dan  C.  Kingman, 
Corps  of  Engineers,  3982;  (4)  report  of  Maj.  James  F.  Gregory,  Corps  of  Engi- 
neers, 3983 ;  (5)  report  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers,  3984 ;  (6;  report 
of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  (7)  report  of  Maj.  W.  S,  Stanton, 
Corps  of  Engineers,  3985. 

MISCELLANEOUS. 
APPENDIX  ZZ. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River  at  Waahington,  D.  C,  S987. 

APPENDIX   AAA. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  CHAS.  J.  ALLEN 
AND  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 

Washington  Aqueduct,  3991 ;  increasing  the  water  snpply  of  Washington,  D.  C,  4018. 


Digitized  by 


Google 


CONTENTS.  XXin 

APPENDIX   BBB. 

REPORT  UPON  WORK  IN  THE  CHARGE  OF  COL.  (NOW  BRIG.  GEN.)  JOHN 
M.  WILSON,  CORPS  OF  ENGINEERS,  COL.  THEO.  A.  BINGHAM,  U.  8.  A., 
AND  LIEUT.  JOHN.  8.  SEWELL,  CORPS  OP  ENGINEERS. 

Impkovemekt  and  care  of  public  baildings  and  grounds  in  the  District  of  Columbia, 
4025;  Washington  Monoment,  4032. 

APPENDIX  0  0  0. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

Appendix  I. — Report  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  upon  sur- 
veys and  issuing  of  charts,  4069;  (A)  report  of  Assistant  Engineer  £.  E.  Haskell 
on  resurvey  of  St.  Marys  River,  4073;  (B)  report  of  Assistant  Engineer  E.  E. 
Haskell  upon  discharge  measurements  at  Sault  Ste.  Marie.  4092;  (C)  report  of 
Assistant  Engineer  Thomas  Russell  upon  field  work  across  tne  upper  peninsula  of 
Michigan,  4104;  (D)  report  of  Assistant  Engineer  H.  von  Schon  on  resurvey  of  St. 
Marys  River,  4115;  (E)  report  of  Assistant  Engineer  H.  von  Schon  on  completed 
extension  of  precise  levels.  St.  Marys  River,  41lS. 

Appendix  2. — Report  of  Mi^.  W.  S.  Stanton,  Corps  of  Engineers,  on  preservation  of 
l>euch  marks  along  the  Ene  Canal,  4122. 

Appendix  3. — Report  of  Col.  Jared  A.  Smith,  Corps  of  Engineers,  on  examination 
of  shoal  in  Lake  Erie,  4123;  report  of  Assistant  Engineer  Wm.  T.  Blunt,  4125. 

Appvndix  4. — Water-level  observations,  4127. 

APPENDIX  D  D  D. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

Rkport  of  Mi^.  W.  L.  Marshall,  Corps  of  Engineers,  on  operations  in  the  Depart- 
ment of  the 'Missouri,  4131;  report  of  Maj.  Thomas  H.  Barry,  assistant  adjutant- 
eeneral,  on  operations  in  the  Department  of  the  Columbia,  4132 ;  report  of  Lieut.  J. 
I).  Miley^  Fifth  Artillery,  on  operations  in  the  Department  of  Califurnia,  4133; 
report  or  Lieut.  John  L.  Sehon,  Twentieth  Infantry,  A.  D.  C,  on  operations  in 
the  Department  of  the  Colorado,  4134. 

APPENDIX  BEE. 

LAWS  FOR  PROTECTION  OP  NAVIGABLE  WATERS 4137 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFIT-FOURTH  CON- 
GRESS, SECOND  SESSION,  AND  FIFTY-FIFTH  CONGRESS,  FIRST  SES- 
SIOIK,  1896-97 4161,4197 


Digitized  by 


Google 


Digitized  by 


Google 


APPENDIXES 


TO  THK 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED    STATES   AEMT. 


(OONTIKUED.) 


Digitized  by 


Google 


Digitized  by 


Google 
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IMPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVEB;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  or  MAJ.  J.  B,  WILLABD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Red  River,  Ijoaisiana  and  Arkansas. 

2.  Red  River  above  Falton,  Arkausas. 

S,  Cypr^ae  Bayoa,  Texas  and  Louisiana. 

4.  OasLchitA  And  Black  riven,  Arkansas 

and  Louisiana. 

5.  Bayou    Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bcenf  River,  Louisiana. 

7.  Tensas     River     and    Bayon    Ma^on, 

Ijoninianft* 


8.  Tazoo  River,  Mississippi. 

9.  Mouth  of  Yazoo  River  and  harbor  at 

Yicksburg,  Mississippi. 

10.  Tallahatchie  River,  Mississippi. 

11.  Big  Sunflower  River,  Mississippi. 

12.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATION. 

18.  Coldwater  River,  Mississippi 


United  States  Engineer  Ofpiob, 

Vickshurg,  Miss,,  July  i,  1897. 
G"ET!rE"B AX. :  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30, 1897. 

Very  respectftilly,  your  obedient  servant, 

J.  H.   WiLLARD, 

Major y  Corps  of  Engineers. 
Brig,  Gen.  John  M.  Wilson, 

Chief  of  Engineer Sy  U.  8.  A. 


U  I. 

IMPROVEMENT  OP  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Operations  during  the  fiscal  year  ending  June  30, 1897,  for  general 
improvement  of  Ked  Biver  between  Fulton,  Ark.,  and  the  head  of  Atcha- 
falaya  liiver,  Louisiana,  a  distance  of  508.6  miles,  were  continued  by 
the  U.  S.  snag  boat  C  W.  Hoicell,  and  during  the  low- water  season 
the  XT.  S.  snag  boats  0.  G.  Wagner  and  John  E.  Meigs  were  employed 

1877 


Digitized  by 


Google 


1878      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

in  Lower  Eed  Elver  and  a  shore  party  in  the  old  raft  region  above 
Shreveport. 

Details  of  the  work  done  are  as  follows: 

The  U.  S.  snag  boat  G.  W.  Sowell,  M.  B.  Lydon,  master,  left  the  month 
of  Salphur  River,  Arkansas,  80J  miles  above  Shreveport,  La.,  Jnly  7, 
1896,  to  work  downstream.  The  stage  at  the  locality  was  the  lowest  of 
record,  dne  to  a  great  extent  to  the  scouring  and  lowering  of  the  bottom 
of  the  river  throagh  the  old  raft  region.  In  the  reach  above  Horseshoe 
Bend  only  14  inches  depth  of  channel  was  found,  and  three  and  one-half 
hours  was  spent  in  pulling  over  the  bar.  On  arriving  at  Missionary, 
La.,  July  8,  it  became  necessary  to  tie  up,  cool  boilers,  and  repair  the 
mud  drum;  but  the  crew  was  sent  down  to  Head  of  Baft,  3  miles  below, 
to  remove  shore  snags,  stumps,  and  logs.  On  the  morning  of  the  9tli 
the  boat  again  started  downstream,  but  in  rounding-to,  a^r  backing 
over  a  sand  bar  extending  firom  Missionary  to  Lake  Place,  struck  a 
hidden  stump  and  broke  the  balance  rudder  and  stock,  repairs  of  which 
detained  it  until  9  a.  m.  the  next  day.  July  10-14  work  was  carried 
down  through  the  old  raft  region  to  Shreveport. 

After  receiving  supplies,  the  Howell  left  Shreveport  the  morning  of 
July  16  for  work  in  the  lower  river,  which  was  carried  down  to  Snaggy 
Point  Bar,  37  miles  below  Alexandria.  In  addition  to  general  work 
on  the  way  down,  the  boat  stopped  at  Browns  Eeach,  Golddust,  and 
wreck  of  the  Bt&sjneT  Falls  City  to  remove  special  obstructions  reported 
by  steamboat  men.  No  very  shoal  water  was  found  until  July  19,  when 
the  boat  reached  Tessier  Bar,  139  miles  below  Shreveport.  At  that 
point  the  river  divided  in  two  chutes,  with  not  to  exceed  2  feet  depth 
in  either,  and  the  crew  was  employed  until  the  morning  of  July  25  clos- 
ing one  of  the  chutes  with  a  pile-and-brush  dike.  Work  then  continued 
downstream,  but  the  mud  drum  was  leaking  so  badly  that  on  July  27 
it  was  decided  to  run  to  Alexandria  for  repairs*  After  working  day 
and  night,  the  repairs  were  completed  July  29.  July  30- August  3  was 
spent  at  Poland  Cut-off  blasting  hard-clay  points,  cutting  leaning 
timber,  and  removing  obstructions  in  the  channel,  and  August  4-7  at 
Snaggy  Point  Bar,  where  a  pile  dike  460  feet  long  was  built  from  the 
right  bank  to  near  the  head  of  the  wreck  of  steamer  U.  B.  Wheelockj 
to  narrow  the  channel  and  cause  the  bottom  to  sciour. 

August  8  the  Howell  turned  back  to  work  upstream,  removing  snags, 
stumps,  leaning  trees,  ete.,  on  the  way.  Soundings  were  taken  on  Stone- 
wall and  Alexandria  bars  August  10,  but  as  channel  depths  of  5  feet 
were  found,  with  Alexandria  gauge  reading  0.5  foot  below  zero,  work 
at  those  places  was  not  required.  The  old  dike  at  Swilly  Bar,  5^  miles 
above  Alexandria,  built  November,  1894,  was  found  intact  and  4^  feet 
depth  of  channel.  St.  Andre  Bar  was  pulled  over  August  13,  but  there 
was  only  30  inches  depth,  with  water  running  in  two  channels.  One 
chute  was  closed  by  a  pile-and-brush  dike  300  feet  long,  completed 
August  15.  On  reaching  Prudhomme  Bar,  August  20,  only  28  inches 
depth  was  found,  and  a  dike  195  feet  long  was  completed  at  that  place 
and  the  channel  cleared  of  snags  and  stumps  August  22.  August  25-28 
the  boat  was  employed  in  building  550  feet  of  dikes  and  in  removing 
snags  and  stumps  at  Shire  Bar,  where  there  was  only  1  foot  depth  over 
a  hard  gravel  bottom.  August  31  and  September  1  a  dike  325  feet 
long  was  built  at  Hecla  Bar,  where  the  channel  was  changing  and 
shifting  rapidly  on  account  of  a  bed  of  quicksand.  Tessier  Bar  was 
reached  September  3,  and  the  boat  was  employed  at  that  locality 
until  September  10,  the  river  being  shallow  for  a  long  distance  and 
again  divided  in  two  channels.  A  dike  700  feet  long  was  built  at 
the  upper  end  to  close  the  left  channel,  and  three  spurs,  aggregating 
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about  500  feet  in  length,  were  built  to  increase  the  scour.  On  comple- 
tion of  this  work,  the  morning  of  ^September  10,  the  Howell  backed 
over  the  bar  and  continaed  operations  upstream,  removing  obstructions 
in  the  channel,  and  on  account  of  the  extreme  low  stage  finding  bars 
never  heard  of  before.  October  1-3  the  boat  was  employed  at  the 
wreck  of  the  steamer  0.  E.  Satterlee  (sunk  1893),  in  Bock  Eiver  Bend, 
where  the  right  chute  was  cleared  of  obstructions  and  a  dike  175  feet 
long  built  to  close  the  left  chute  and  prevent  the  channel  from  cutting 
into  the  bend.  October  4-8  were  spent  in  removing  obstructions  in 
Galconda  Bend,  and  on  the  9th  the  Howell  pulled  over  the  bar  at  that 
place  and  continued  work  above.  The  wreck  of  the  steamer  Oladiola 
(sunk  July  14,  1875),  at  Close  Point,  was  reached  October  10.  The 
head  of  the  wreck  projected  into  tlie  channel  and  was  removed.  Other- 
wise there  was  a  good  channel  at  that  place.  Oampti  was  reached  that 
night,  and  the  boat  laid  at  that  place  until  noon  October  13  undergoing 
repairs  of  capstan  and  shears.  October  14-20  were  spent  at  Bosa  Bar, 
where  it  was  found  necessary  to  fix  the  caving  bank  with  a  protection 
of  pile  and  mattress  work,  weighted  with  boxes  of  earth.  During  the 
remainder  of  October  the  Howell  was  employed  at  Marcy  Bar,  just 
above  and  a  continaation  of  Bosa  Bar,  where  about  690  feet  of  brash 
dams  were  built  to  contract  and  fix  the  channel.  In  November  opera- 
tions were  carried  np  to  Loggy  Bayou,  a  distance  of  53  miles.  In  this 
stretoh  there  were  no  sho^  places,  and  the  least  depth  found  was  4 
feet,  sufiicient  to  permit  the  boat  to  work  to  advantage,  though  the 
number  of  obstructions  found  was  small  in  comparison  with  former 
years.  At  Star  Point  a  large  wrack  heap,  which  almost  blockaded  the 
river  and  had  caused  a  gravel  bar  formation,  was  removed  !N^ovember  27. 
The  larger  logs  and  stamps  were  palled  out  or  blown  up  with  explo- 
sives, and  after  removing  these  obstractioDS  the  Howell  pulled  over  and 
washed  the  bar  with  her  wheel,  causing  it  to  scoar  and  dissipate  in 
deep  water  below.  December  1-26  work  was  continued  to  Shreveport, 
the  boat  removing  all  obstructions  in  sight  or  that  could  be  located. 
December  1-5  the  water  rose  about  6  feet,  ranging  from  2  feet  below  to 
4  feet  above  zero  of  the  Shreveport  gauge.  On  the  3d  heavy  drift 
commenced  running  and  continaed  for  three  days,  until  the  crest  of  the 
rise  had  passed,  an  occurrence  uuusual  at  so  low  a  stage,  and  probably 
due  to  the  prolonged  drought  and  the  large  amount  of  work  done  by  the 
shore  party  above  Shreveport.  On  the  23d  the  Howell  reached  Mack 
Bayou  Bar,  3  miles  below  Shreveport,  the  first  place  where  it  was  neces- 
sary to  lay  a  line  after  passing  Marcy  Bar,  114  miles  below,  October  31. 
A  brush  wing  dam  about  125  feet  long  was  built  to  close  the  right 
chute  and  force  the  water  to  the  other  side,  which  afforded  4  feet  depth 
at  once,  with  Shreveport  gauge  reading  1.3  feet  below  zero. 

After  reaching  Shreveport,  December  26,  the  crew  was  laid  off  tem- 
porarily, and  needed  repairs  of  boiler  and  mud  drum  were  made.  These 
repairs  were  completed  January  7,  and  after  taking  on  supplies  and 
coal  oi>eration8  in  the  river  above  Shreveport  were  resumed.  A  jam  of 
drift  at  the  Shreveport  bridge  was  removed  January  8.  January  9-11 
the  boat  worked  up  to  mouth  of  Sulphur  Kiver,  Arkansas,  and  was 
employed  in  that  tributary  until  January  31,  when  it  returned  to 
Shreveport  for  supplies. 

February  2-March  5  the  Howell  worked  firom  Shreveport,  La.,  to 
Falton,  Ark.,  188  miles.  The  river  was  at  a  low  stage,  and  effective 
work  was  done  for  clearing  a  channel  for  passage  of  the  small  class  of 
steamers  which  navigate  the  upper  river.  February  17  the  snag  boat 
struck  a  hidden  stump,  just  above  the  mouth  of  Sulphur  River,  which 
knocked  a  small  hole  in  the  iron  bottom  near  the  bow,  and  February 
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24,  while  passing  the  draw  of  the  railroad  bridge  at  Garland,  Ark.,  it 
hit  an  obstruction  in  the  channel  and  broke  another  hole  through  the 
bottom.  Both  leaks  were  battened,  and  work  continued  without  much 
loss  of  time.  The  worn  condition  of  the  bottom,  the  very  low  stage, 
which  brought  numerous  cypress  stumps  and  other  dangerous  obstruc- 
tions near  the  surface  without  sufficient  current  to  indicate  them;  the 
fact  that  the  crew  had  to  cut  wood  for  fuel,  none  being  for  sale  along 
the  banks,  and  the  need  of  keeping  a  constant  head  of  steam  to  siphon 
the  water  leaking  through  the  holes  in  the  bottom,  delayed  progress^ 
considerably.  The  sweep  chain  was  kept  out  constantly  to  clear  the 
channel  and  lessen  the  danger  to  the  bottom  of  the  snag  boat.  Fulton 
was  reached  on  a  stage  of  2.5  feet  on  the  gauge  at  that  place  (2.4  feet 
above  the  lowest  of  record),  the  lowest  upon  which  the  Hotcell  ever 
had  worked  so  far  upstream.  March  6  the  boat  passed  above  the  Mis- 
souri Pacific  Hallway  Bridge  at  Fulton,  and  was  employed  that  day 
near  the  locality. 

On  March  8  preparations  for  repairing  the  iron  bottom  of  the  vessel, 
where  damaged  on  the  way  upstreata,  were  commenced.  Lumber  of 
dimensions  required  for  building  a  temporary  sectional  dock  could  not 
be  had  at  Fulton  until  logs  were  brought  out  of  Little  River  and  sawed, 
and  oakum,  canvas^  spikes,  iron  plates,  etc.,  had  to  be  shipped  partly 
from  Memphis,  Tenn.,  and  partly  from  ITew  Orleans,  La.  By  March  12 
the  dock  was  completed,  sunk  under  the  Howell,  and  pumped  out,  and  on 
the  17th  the  work  of  drilling,  fitting,  and  riveting  four  iron  sheets  on  the 
bottom  at  bow  was  finished.  The  dock  then  was  withdrawn  and  rebuilt 
to  fit  the  side  of  the  vessel,  where  an  iron  patch  was  fitted  March  2(). 

The  Howell  was  ready  to  resume  work  March  22,  but  during  the 
period  of  repairs  a  rise  had  set  in,  the  gauge  at  Fulton  that  date  read- 
ing 28.6  feet,  rising.  As  the  bulkhead  for  protecting  the  upper  end  of 
Red  Bayou  Levee  had  been  reported  damaged  from  firing  the  grass  in 
that  locality,  and  the  end  sloughing,  1,000  sacks  were  procured  from 
Texarkana,  and  the  boat  left  for  the  levee  March  23.  Upon  reaching 
West  Garland  that  afternoon,  signal  was  given  for  opening  the  draw  of 
the  St.  Louis  Southwestern  Railway  Bridge  in  the  bend  below,  but  after 
getting  in  sight  of  the  bridge  and  finding  it  closed  the  engines  were 
stopp^,  and  the  boat  was  driven  in  shore  by  the  wind.  The  bridge 
tender  finally  succeeded  in  opening  and  wedging  the  draw,  and  after 
about  an  hour's  delay  in  getting  away  from  shore  and  waiting  to  see  if 
the  draw  could  be  held  open,  the  master  of  the  Howell  attempted  pas- 
sage of  the  bridge,  finding  that  the  boat  handled  well,  and  with  all  con- 
fidence of  going  through  safely.  The  boat  was  held  up  to  the  wind  as 
close  to  the  bridge  as  possible,  but  in  squaring  to  pass  the  draw  the 
force  of  the  gale  struck  the  vessel  broadside,  and,  in  connection  with 
the  strong  current,  was  too  much  for  her,  causing  her  to  strike  the 
bridge  pier  a  glancing  blow.  Mate  Charles  Williams,  colored,  was  on 
the  forecastle,  and,  foreseeing  the  accident,  seized  a  stick  of  wood  and 
placed  it  between  the  boat  and  pier  to  lessen  the  effect  of  the  impact 
upon  the  iron  vessel.  The  jar  was  so  severe,  however,  that  he  was 
thrown  overboard,  and  though  a  yawl  was  lowered  immediately  and 
every  effort  made  to  rescue  him,  he  drowned  before  aid  could  reach 
him.  Beyond  a  dent  in  the  bow  and  the  demolition  of  the  engine-room 
bulkhead,  the  Hoicell  was  not  damaged  materially,  and  after  making 
temporary  repairs  continued  downstream  the  following  day  and  reached 
Red  Bayou  Levee  at  8  a.  m.  March  25.  By  that  time  the  water  was 
rising  fast,  and  work  of  repairing  the  bulkhead  and  strengthening  the 
end  of  the  levee  was  pushed  vigorously.  The  repairs  were  comi>leted, 
the  slopes  strengthened  and  protected  by  mattresses  of  wired  cane 
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weighted  with  sacks  of  earth,  and  the  crown  raised  above  high-water 
mark  March  29,  and  the  boat  retarned  to  Shreveport  March  30. 

March  3I-April  6  the  Howell  remained  at  Shreveport  undergoing 
repairs  of  after  bulkheads,  wheel,  fenders,  etc.  On  the  7th  it  ran  down 
to  Tones  Bayou^  and  the  crew  was  employed  at  that  place  until  the 
afternoon  of  the  10th  repairing  and  strengthening  the  bulkheads  at 
^  lower  end  of  the  levee  across  Staten  Point,  abutting  upon  Tones  Bayou. 
The  brush  and  sacks  of  earth  placed  at  that  point  the  latter  part  of 
March,  1896,  had  rotted  away,  and  were  replaced  as  before,  except  at 
end  of  the  spur,  which  was  raised,  sloped,  and  sodded.  After  return- 
ing to  Shreveport,  the  crew  was  reduced  and  necessary  minor  repairs 
were  continued.  The  shears  were  taken  down  and  rebuilt,  a  large 
yawl  was  rebuilt,  the  after  bulkhead  was  painted,  new  stanchions  were 
made  and  put  up,  the  bow  deck  was  patched,  pipes  for  forge  and  pilot 
house  were  renewed,  the  wheel  was  stripped,  a  small  sectional  dock 
sunk  under  the  after  end  of  the  vessel,  and  three  sheets  of  boiler  iron 
fitted  and  riveted  in  place  to  repair  holes  in  the  iron  bottom,  after 
which  the  wheel  was  repaired. 

This  work  was  completed  Saturday,  May  15.  Late  that  evening 
notification  was  received  that  the  upper  river  was  jammed  with  drift 
at  several  places.  May  16  the  master  of  the  Howell  was  ordered  by 
telegraph  to  make  a  patrol  for  the  purpose  of  destroying  jams,  etc., 
to  examine  levees  and  bulkheads,  and  to  do  such  other  work  as  might 
be  needed.  After  obtaining  a  crew  and  taking  on  coal  and  supplies, 
the  Howell  left  Shreveport  at  6.40  a.  m.  May  17  and  reached  Fulton  at 
6  a.  m.  May  20.  Above  Sulphur  River  a  strong  current  and  heavy 
drift  were  encountered,  and  a  small  jam  was  broken  up  at  the  Garland 
Bridge.  May  20-22  work  continued  between  Fulton  and  the  Kansas 
City,  Pittsburg  and  Gulf  Railroad  Bridge  to  start  the  drift  downstream 
and  keep  it  in  motion.  At  the  bridge,  with  the  aid  of  a  gang  of  laborers 
hired  by  the  railroad  company,  a  narrow  channel  was  cleared  through 
the  draw,  but  the  water  fell  so  rapidly  that  a  large  amount  of  drift 
stranded  above.  May  23-27  the  boat  returned  to  Shreveport.  The 
temporary  j)ilot,  whose  services  had  been  obtained  at  Shreveport,  was 
called  by  telegraph  to  New  Orleans,  on  account  of  serious  illness  in  his 
family,  and,  as  it  was  found  impracticable  to  secure  another  pilot  with- 
out delay,  the  master  of  the  Hoicell  made  the  return  trip  at  the  wheel. 
Levees,  dikes,  and  bulkheads  were  inspected  on  the  way  down,  and 
found  intact  and  in  good  condition,  except  at  Cash  Point,  14  miles  above 
Shrevei>ort,  where  the  Bossier  bank  had  caved  into  the  crown  of  the 
levee. 

From  May  28  until  June  30, 1897,  the  Howell  remained  at  Shreve- 
port undergoing  minor  repairs. 

The  following  is  a  summary  of  the  work  done  in  Red  River  by  the 
snag  boat  Howell  during  the  year,  viz: 

SnagnpaUed 1,735 

Stnmps  pulled 437 

Shore  snags  cat 1,492 

Logs  removed  from  channel 3,685 

l^ees  remoTed  from  channel ■ 11 

Leaning  trees  cut *. -•-.  1,722 

Hardch^y  points  removed  with  explosives 4 

Wrack  heaps  removed 1 

Jams  removed 3 

Side  Jams  removed 20 

Old  piles  destroyed  at  Falton  (Ark.)  Bridge 12 

Levee  bulkheads  repaired  and  streui^thened 4 

Linear  feet  pile  and  brush  dams  built 4,5(KJ 

Wrecks  removed,  viz:  Parts  of  steamers  Gladiola,  Drover,  and  I).  C,  Horton,  and 
nuken  barge. 
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The  U.  S.  snag-boat  0.  G.  Wagner^  Watkins  Decker,  master,  was 
employed  between  Alexandria  and  the  month  of  Black  River,  Lonis- 
iana,  during  the  exceptionally  low  stages,  August  3-October  31, 1896. 
Obstructions  were  removed  from  nearly  all  bars,  and  in  bends  and 
reaches,  except  at  Poland  Cut-off  and  Snaggy  Point  Bar,  which  had 
been  cleared  by  the  snag  boat  Howell.  Heavy  work  was  done  at  the 
following  localities,  viz:  Pineville  and  Alexandria  reaches,  Williams's 
sawmill,  Kodgers  Place,  Jones  Quarters,  Creole  Bend,  Stonewall, 
Grimes  Bluff,  Glover  Bar,  Midway,  Berlin  Bend,  Sauciers,  Aymond 
Bar,  bend  below  Cottonwood  Bayou,  Dick  Johnson's,  Normand,  and 
Co  Co  Bend;  in  Co  Co  Bend  15  stumps,  1  to  3  feet  in  diameter  and  4  to 
8  feet  long,  embedded  in  the  bottom,  were  removed;  at  Reno  Bar, 
bend  below  Wares,  Toller,  from  head  of  bend  above  Confederate  Raft 
to  foot  of  bend  below  Negro  Point,  from  Saline  Bayou  to  Little  Prairie 
Bend,  at  Lenoir  Point,  Kalamazoo  Landing,  and  between  Murray  Place 
and  head  of  Grand  Bend. 

This  work  was  done  prior  to  September  17.  On  the  way  down  noth- 
ing could  be  done  from  the  bend  below  Co  Co  to  the  bend  above  Con- 
federate Raft,  and  in  the  stretches  between  Negro  Point  Bend  and 
Saline  Bayou,  at  Little  Prairie  Bend,  and  between  Kalamazoo  and  Mar- 
ray  Place,  as  the  snag  boat  was  unable  to  obtain  sufficient  fuel.  The 
bends  above  and  below  Confederate  Raft  were  freed  of  snags,  the  chan- 
nel in  the  latter  was  straightened,  and  the  depth,  which  had  been  20 
inches,  was  increased  to  30  inches  by  the  work.  The  removal  of  snags 
at  wreck  of  steamer  Ool,  A.  P.  Kouns,  sunk  in  1877  at  Negro  Point, 
increased  the  depth  on  the  bar  by  10  inches.  From  Saline  Bayou 
to  head  of  Little  Prairie  Bend  the  channel  was  cleared  of  numerous 
caved-in  trees,  stumps,  etc.  At  Lenoir  Point  six  snags  and  a  stump 
were  removed  from  middle  of  the  channel,  and  at  Kalamazoo  Landing 
a  stump  and  log  in  the  channel,  which  detained  the  steamer  Anna  B. 
Adams,  were  removed. 

September  17  tlie  Wagner  ran  down  to  head  of  Grand  Bend  and  com- 
menced working  upstream.  Between  Grand  Bend  and  the  Rapions  the 
channel  was  almost  blocked  by  caved-in  trees,  and  the  Rapions  were 
so  badly  obstructed  by  snags  and  stumps  that  it  required  three  hours 
for  the  Wagner  to  run  the  3  miles  from  head  of  Rapions  to  Grand  Bend. 
Subsequently  133  snags  and  16  stumps  were  destroyed  in  this  short 
stretch,  and  operations  were  continued  up  to  Murray  Place. 

October  3  the  snag  boat  ran  down  to  Black  River  to  receive  sup- 
plies shipped  from  New  Orleans  by  Ouachita  steamboat.  Red  River 
boats  having  stopped  for  the  time.  The  boat  having  been  delayed,  the 
Wagner  worked  in  that  locality  until  October  7.  October  8-10  it  was 
employed  at  what  is  known  as  '*The  Funnel,^  on  Grand  Point,  remov- 
ing leaning  timber,  etc.  October  12-29  it  worked  over  the  stretch 
between  Little  Prairie  Bend  and  Bordelon  Point,  about  8  miles,  and 
the  last  two  days  of  the  month  it  returned  to  Black  River  to  be  ready 
to  commence  work  in  that  stream  in  November. 

The  stage  at  Negro  Point  and  Confederate  Raft  in  October  was  about 
2  feet  lower  than  when  the  Wagner  worked  at  those  localities  the  pre- 
ceding month,  but  notwithstanding  the  fall  there  was  greater  depth  on 
the  bars.  The  scour  during  this  period  uncovered  snags  in  the  channel 
impossible  to  locate  before.  Extra  labor  was  hired  the  latter  part  of 
October  and  employed  in  clearing  the  banks  along  a  badly  obstructed 
stretch  above  and  below  Confederate  Raft  in  conjunction  with  snag- 
ging operations  in  the  channel.  The  timber  was  felled  for  distances  of 
10  to  50  feet  back  from  the  river,  portions  of  the  banks  which  were 
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caving  or  showing  a  tendency  to  cave  having  been  cleared  farthest 
back.  All  channel  obstructions  that  could  be  located  or  caught  with 
the  drag  chain  w^ere  removed,  and  care  was  nsed  to  deposit  snags  in 
out  of  the  way  places  where  they  conld  not  get  into  the  channel  again. 
Tbe  following  is  a  summary  of  the  work  done  by  the  Wagner  August 
3-October  31, 1896,  viz: 

Snags  pnlled 854 

Stumps  pulled  and  destroyed 187 

StumpBcnt 462 

Shore  snags  cut • 535 

Logs  cat 62 

Leaning  trees  felled 4,536 

Treesg&dled 147 

Wrecks  Temoved:  Old  ferry  at  Alexandria. 

The  number  of  obstructions  to  navigation  of  Lower  Eed  Bi ver  exposed 
daring  the  period  of  low  water  was  so  great  that  it  was  improbable 
that  the  Wagner  conld  accomplish  all  that  should  be  done  before  a  rise, 
and  the  U.  S.  snag  boat  John  R.  Meigs  was  sent  to  aid  in  the  work. 

The  Meigs,  P.  R.  Starr,  master,  left  Vicksburg  Sunday,  September 
27, 1896,  entered  Red  Eiver  the  next  day,  and  commenced  work  at  the 
head  of  Atchafalaya  the  morning  of  the  29th.  On  sounding  the  bar 
just  above  Black  Eiver  only  20  inches  depth  was  found,  and  a  brush 
dam  75  feet  long  was  built  to  concentrate  the  flow  and  scour  the  bar 
suflSciently  to  enable  the  boat  to  pass  up.  The  dam  was  completed 
October  1,  lines  were  laid,  and  the  boat  backed  over  the  bar  in  three 
hours'  time.  Three  days  later,  at  about  the  same  stage,  the  snag  boat 
Wagner  found  3  feet  depth  on  the  bar.  Above  the  mouth  of  Black 
Eiver  to  Natchitoches  Bayou,  at  head  of  Grand  Point,  tree  slides  in 
the  channel  were  almost  contin  nous.  The  heavy  growth  of  timber  along 
shore  had  pushed  and  slid  into  the  river,  forcing  the  unbalanced  bottom 
up  in  large  mud  lumps,  many  of  which  were  covered  with  logs  and 
stumps,  which  were  pulled  out,  cut  up,  or  destroyed  with  dynamite. 
At  head  of  !N^atchitoches  Bayou  a  tremendous  jam  of  trees,  logs,  and 
stumps,  40  feet  high  in  places,  had  formed,  and  sand  and  mud  had 
dex)osited  over  it  to  such  an  extent  that  it  was  impossible  to  destroy 
tlie  drift  by  burning.  As  there  was  no  place  to  deposit  the  debris,  if 
pulled  out,  all  the  long  logs  and  trees  were  cut  up,  so  they  would  float 
away  at  a  moderately  high  stage. 

October  30  the  commercial  steamboat  W.  T.  Seovell  with  two  barges 
in  tow  passed  up  from  ^ew  Orleans,  being  the  first  Eed  Eiver  boat 
since  the  latter  part  of  August.  The  oflficers  expressed  their  gratifica- 
tion at  the  work  done  by  the  Wagner  and  Meigs  in  the  lower  river,  and 
reported  that  the  Seovell  ran  Grand  Point  after  night,  never  before 
attempted  at  so  low  a  stage. 

Through  the  Eapions  ample  depth  was  found,  but  the  channel  was 
contracted  and  irregular,  on  account  of  mud  lumps  covered  by  water, 
which  the  snag  boat  could  not  destroy.  All  snags,  logs,  and  stumps  in 
tbe  channel  that  had  scoured  so  they  could  be  located  since  the  Wagner 
passed  down  were  removed,  and  also  shore  snags,  sliding  trees,  and 
stumps  along  the  banks.  At  Bordelon  Bend  the  river  had  divided  in 
two  channels  with  a  sand  bar  between.  Brush  being  inaccessible,  the 
right  chute  was  closed  by  a  dam  150  feet  long,  built  of  1,561  sacks  filled 
with  sand,  which  forced  the  water  to  the  left  of  the  bar  and  soon  scoured 
to  a  depth  of  4  feet. 

At  Snaggy  Point  a  number  of  snags  and  logs  were  removed  from  the 
channel,  but  in  crossing  t}ie  lower  bar  November  24  the  boat  grounded 
and  its  head  swung  into  bank.    A  line  was  laid  and  the  steam  capstans 
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started,  to  pall  it  off.  A  surge  of  the  capstan  caused  the  line  to  slip, 
and  it  struck  Master  Laborer  Herman  Schnlz  and  one  laborer  knocking 
both  overboard.  They  were  rescued  promptly  from  the  river,  but  Master 
Laborer  Schulz's  right  arm  was  broken,  and  he  died  in  a  few  minutes 
from  the  effect  of  the  shock.    The  laborer  was  not  injured  seriously. 

Work  of  the  Meigs  continued  upstream  to  Alexandria,  which  was 
reached  December  8.  A  slight  rise  of  the  river  and  the  efficient  work 
of  the  snag  boats  Howell  and  Wagner  a  few  months  before  left  little  to 
be  done  alK>ve  Snaggy  Point  beyond  the  removal  of  leaning  timber  on 
points,  in  bends,  and  where  the  banks  were  caving. 

The  capstan  machinery  needing  repairs  after  the  hard  season's  work, 
the  Meigs  left  Alexandria  December  9  and  returned  to  Vicksburg 
December  13. 

The  following  is' a  summary  of  the  work  done  by  the  Meigs  Septem- 
ber 29-December  8, 1896,  viz: 

Snags  pulled 309 

Stumps  pulled 996 

Stumps  cut  and  destroyed 4,690 

Shore  snags  cut 4,599 

Logs  removed  from  channel 237 

Leaning  trees  cut 41,089 

Trees  girdled 216 

Square  yards  willows  and  brush  cut 578 

Wing  dams  built 2 

Aggregate  length  226  feet. 

To  take  advantage  of  the  continued  low  stage  of  Red  River,  a  party 
equipped  with  axes,  saws,  explosives,  tackle,  etc.,  was  organized  by 
master  laborer  B.  P.  Allen  at  Shreveport,  La.,  for  work  in  the  river 
above  that  place.  October  10-13,' 1896,  a  small  quarter  boat,  laid  up  in 
Cross  Bayou  at  Shreveport,  was  pulled  about  1,200  feet  across  the  bar 
to  Red  River,  fitted  up,  and  outfit  and  supplies  placed  aboard.  Work 
commenced  October  14,  about  a  mile  above  Shreveport,  and  between 
that  date  and  January  22, 1897,  it  was  carried  upstream  65  miles  to 
Head  of  Raft,  La.  January  23-February  5  the  party  worked  back  to 
Shreveport. 

Stumps  near  edges  of  banks  were  cut  out  and  roots  removed ;  shore 
snags  were  cut  close  to  the  banks;  leaning  and  sliding  trees  were  felled, 
trimmed,  and  cut  into  lengths  of  12  to  16  feet,  and  stumps  and  snags 
in  the  channel  were  destroyed,  as  far  as  practicable,  with  explosives. 
Logs  and  drift  which  had  lodged  on  bars  and  tow  heads,  or  in  shoal 
water,  were  destroyed  or  chopped  up  so  they  would  float  out  on  first 
rise;  side  jams  were  cut  up  and  started  adrift,  and  tow  head  forma- 
tions were  blown  up.  On  the  way  up,  while  the  water  was  lowest, 
no  work  was  done  on  top  banks  except  where  they  were  caving,  opera- 
tions being  pushed  as  rapidly  as  possible  to  get  over  the  worst  stretches 
before  a  rise,  with  the  intention  of  doing  what  was  necessary  along  the 
upper  banks  on  the  way  back  at  a  higher  stage. 

The  following  is  a  summary  of  the  work  done  by  the  shore  party 
October  14,  1896-February  6, 1897,  viz: 

Channel  snags  destroyed 333 

Stumps  cut  and  destroyed 3,601 

Shore  snags  cut 25,902 

Side  Jams  removed 147 

Logs  cut  up .' 511 

Tow  heads  blasted 15 

Leaning  trees  feUed 13,426 

Square  yards  willows  and  brush  cut ^ 3, 050 

Cold  print  and  arrays  of  figures  fail  to  express  the  vast  amount  of 
hard  work  accomplished  by  the  three  snag  boats  aud  the  shore  party 
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daring  the  year.  The  illastration  opposite  page  1908,  Eeport  Chief  of 
Engineers  tor  1893,  gives  an  idea  of  a  jam  of  drift  in  Upper  Red  River, 
and  how  difficult  its  removal  wocQd  be  should  the  water  fall.  As  the 
bottom  of  the  river  scours  and  lowers  stamps  appear  at  low  stages, 
similar  to  those  shown  in  the  illastration  immediately  preceding  page 
1909  of  the  same  report.  Stumps  of  this  character  ^  are  removed  from 
the  bottom  every  year,  but  as  the  scour  continues  others  are  uncovered 
and  brought  to  the  8ui*face  at  times  at  the  same  locality. 

The  enormous  quantities  of  drift  borne  by  Red  River  at  flood;  the 
shifting  and  changing  of  the  channel,  uncovering  snags,  logs,  and 
stumps,  and  the  caving  and  sliding  banks  will  necessitate  continuance 
of  snagging  operations  for  many  years,  or  until  the  source  of  drift  is 
stopped  by  clearing  the  banks  for  some  distance  back  and  the  channel 
fully  cleared  of  obstructions,  the  banks  fixed,  and  the  floods  restrained 
by  a  substantial  system  of  levees. 

ALEXANDRIA. 

A  resurvey  of  Alexandria  Reach  was  made  by  Assistant  Engineer  T. 
C.  Thomas,  September  12-10, 1896,  with  a  view  to  resuming  dredging 
operations,  and  October  19-27  Assistant  John  Hilleke  was  employed  in 
laying  out  ranges,  etc. 

The  IT.  S.  dredge,  Lone  Star^  and  barges  were  put  in  readiness  for 
work,  and  dredging  at  foot  of  Upper  Falls  was  resumed  October  29, 
1890,  and  continued  until  January  10,  1897.  Engineer  George  W. 
Phillips,  who  had  been  in  charge  of  the  dredge  for  Ave  years,  died 
suddenly  ^STovember  19,  and  Overseer  Robert  Elfleiu  was  sent  from 
Vicksburg,  November  24,  to  take  loc^l  charge  of  the  work. 

Operations  consisted  of  widening  and  straightening  the  dredged  cut 
on  the  east  side,  below,  under,  and  above  the  Missouri  Pacific  Railway 
Bridge,  and  were  continued  until  high  water  prevented  reaching  bottom 
with  the  dipper.  Two  cuts,  each  25  feet  wide,  the  first  about  450  feet 
and  the  second  about  240  feet  long,  were  made.  The  second  cut  was 
not  completed  under  and  above  the  bridge  on  account  of  the  rise,  but 
was  carried  as  near  that  structure  as  the  dredge  could  operate  on  the 
stage.  January  7-9  were  spent  in  beginning  a  third  cut  at  the  lower 
end,  which  was  carried  upstream  86  feet  until  the  water  got  too  high 
for  work. 

Betbre  commencing  work  the  rock  bottom  was  broken  up  with  explo- 
sives, to  facilitate  dredging.  The  material  excavated  from  the  channel 
was  dej[>osited  on  barges,  which  were  cordeledto  the  west  bank  and  the 
rock  shoveled  oil  within  the  limits  laid  out. 

The  following  is  a  summary  of  the  work  done  October  29-January 
9,  viz: 

Cubic  yards  of  rock  excavated  from  cliannel.- 4,951 

Number  of  barge  loads  moved  to  and  deposited  along  west  bank 211 

Although  unlinished,  the  work  has  benefited  low- water  navigation  by 
permitting  steamboats  to  make  a  straight  run  up  the  east  side  of  the 
drawspan  of  the  bridge,  where  formerly  they  had  to  take  an  irregular 
course,  first  steering  toward  the  protection  pier  and  then  back  to  the 
east  side. 

CONSTBUOTION  OP  LEVEES. 

No  levee  work  was  undertaken  by  the  United  States  dnring  the  year. 

The  estimates  for  levee  construction  submitted  in  my  report  of  1896 
amounted  to  $450,000,  and  the  total  appropriation,  to  cover  all  expendi- 
tures of  two  years,  by  the  act  of  June  3, 1896,  was  $100,000.    The  sys- 
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tern  of  levees  begun  in  1893  in  conjunction  with  work  of  the  State  of 
Louisiana  and  local  levee  boards  had  to  June  30, 1890,  aggregated  about 
106  miles  of  new  levees  and  70  miles  of  enlargement,  requiring  nearly 
6,500,000  cubic  yards  of  earthwork  which  cost  in  the  neighborhood  of 
$960,000.  The  proportion  of  this  work  built  by  the  United  States  was 
about  15  per  cent,  with  a  similar  relative  proportion  of  cost. 

While  the  work  of  the  United  States  is  intended  as  part  of  a  system 
to  improve  navigation,  that  of  the  State  engineers  and  levee  boards  is 
for  direct  protection  of  fertile  lands  from  overflow.  The  allotments 
heretofore  made  from  appropriations  for  improving  Bed  River  represent 
a  comparatively  small  percentage  of  the  cost  of  the  work  done,  but 
they  have  served  to  direct  action  of  the  State  engineers  to  no  small 
extent  in  planning  their  portions  of  the  system,  and  if  operations  could 
be  continued  in  the  same  way  for  a  few  years  that  portion  of  the  sys- 
tem within  Caddo  and  Bossier  districts  could  be  completed  at  a  rela- 
tively moderate  charge  to  the  United  States.  The  people  of  these 
districts,  however,  have  taxed  themselves  for  levees  almost  to  impov- 
erishment and  their  means  are  about  exhausted  for  the  present. 

So  far  no  assistance  has  been  given  to  the  district  below  Alexandria, 
and  it  is  only  fair  that  it  should  be  doue  as  early  as  possible  for  the 
benefit  of  people  who  are  contributing  directly  to  improvement  of  the 
lower  river.  Limited  funds  and  urgent  calls  from  various  sources  ren- 
der it  difficult  to  decide  where  expenditures  shall  be  made  to  result  in 
greatest  advantage  to  navigation.  People  above  the  upper  limit  of  the 
present  system  have  applied  for  levee  work  in  Arkansas,  but  so  far  as 
the  improvement  of  Bed  Eiver  is  concerned  levees  are  not  required 
above  the  hills  at  Blanton  Bluffs  at  the  present  time.  It  should  be 
stated  also  that  the  State  engineets  of  Louisiana,  when  they  built  the 
levee  from  Sale  and  Murphy  Dam  northward  to  Blanton  Bluffs  in 
1891-92,  were  compelled  to  provide  means  for  extending  the  line  above 
the  limits  of  their  own  State  into  Arkansas,  and  that  the  same  condi- 
tions occurred  along  Mississippi  River. 

The  completion  of  the  line  in  Caddo  Parish,  La.,  from  Sale  and  Mur- 
phy Dam  to  the  Ooushatta  and  Hervey  Canal  Levee,  built  by  the  United 
States  in  1896,  was  considered  of  first  importance,  and  June  6, 1896, 1 
wrote  Assistant  State  Engineer  F.  M.  Kerr,  who  has  charge  of  the  Red 
River  work  under  the  board  of  State  engineers,  asking  if  ways  could 
be  devised  by  which  the  State  and  the  Caddo  Levee  board  could  join 
with  the  United  States  in  closing  the  gap.    In  reply  he  stated: 

In  regard  to  the  ability  of  the  Bossier  and  Caddo  Levee  boards  at  this  time  to  Join 
with  the  State  and  the  United  States  in  undertaking  farther  levee  work  in  the  dis- 
tricts there  is  unfortunately  but  one  answer  to  make :  That  to  accomplish  the  work 
of  first  necessity  both  districts  have  strained  their  resources  to  such  an  extent  in 
the  last  four  years  that  it  is  absolutely  necessary  for  them  for  some  time  to  come  to 
confine  their  expenditures  to  a  minimum  in  order  to  avoid  irreparably  crippling  their 
resources.  Even  by  assessing  all  the  taxes  permitted  by  law,  which  both  boards 
have  readily  and  uniformly  done,  the  resources  of  the  districts  are  at  best  very 
limited.  But  in  spite  of  this  fact  the  levee  work  executed  by  the  Caddo  and  Bos- 
sier Levee  boards  alone  in  the  past  four  years  foots  up  the  creditable  aggregate  of 
about  3,000,000  cubic  yards,  which,  with  total  possible  resources  within  the  same 
period  of  1600,000,  including  $400,000  thirty-year  6  per  cent  bonds,  for  which  $24,000 
must  annually  be  set  aside  for  interest,  readily  warrants  the  claim  that  the  boards 
have  earned  a  well-merited  breathing  spell  to  enable  them  to  devise  ways  and  means 
to  meet  the  heavy  obligations  for  the  liquidation  of  which  they  have  been  compelled 
to  hypothecate  the  entire  revenues  of  the  districts  for  future  years. 

The  State  funds  available  for  levee  work  in  Caddo  and  Bossier  parishes  this  year 
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intact  and  preserve  as  far  as  possible  the  line  of  public  levee  as  it  now  exists,  much 
of  which  is  still  lower  in  grade  and  smaller  in  section  than  is  believed  to  be  neces- 
sary to  insure  an  equal  degree  of  security  to  all  parts  of  the  district,  and  many  parts 
of  which  are  more  or  less  threatened  by  breaches  from  caving  banks.  From  which 
yon  will  readily  understand  that  we  could  not  at  this  time  recommend  the  allot- 
ment of  any  part  of  the  State  fund  to  the  work  of  closing  the  gap  between  Red 
Bayou  and  Sale  and  Murphy  Canal. 

After  a  sabsequeut  conference  the  board  of  State  engineers  caused 
a  survey  to  be  made  and  the  proposed  line  located  from  the  upper  end 
of  Ooashatta  and  Hervey  Canal  Levee  to  the  Sale  and  Murphy  Dam. 
The  sui'vey  was  completed  the  latter  part  of  August,  1896,  and  showed 
the  amount  of  embankment  required  to  be  about  730,000  cubic  yards. 
The  country  is  a  difficult  one  for  construction,  and  the  cost  of  the  work, 
even  ander  the  most  favorable  conditions,  will  be  far  beyond  any  sum 
that  might  be  allotted  by  the  United  States  from  available  funds. 

A  statement  of  levee  work  on  Red  Eiver  done  by  the  State  of  Loui- 
siana during  the  year  is  appended* 
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SXJLPHUB  BIYBB* 

Work  in  this  tributary  of  Bed  Eiver,  which  was  in  progress  at  close 
of  the  fiscal  year  ending  June  30, 1896,  was  continued  July  1-6, 1896,  by 
the  crew  of  the  U.  S.  snag  boat  Howell,  A  supply  of  dynamite  having 
been  delivered^  the  stretch  of  about  8  miles  from  the  mouth  to  Fort 
Lynn  was  worked  over  the  second  time,  at  the  lowest  stage  of  record. 
It  being  impracticable  to  operate  the  snag  boat  at  the  low  stage^  and 
urgent  calls  having  been  made  for  work  in  Lower  Bed  River,  the  Howell 
left  for  Shreveport  July  7. 

Jannary  12-^0,  1897,  the  snag  boat  Howell  was  employed  in  the 
stream  again.  On  entering  there  was  a  strong  inflow  from  Red  liiver, 
and  as  the  drag  chain  could  not  be  used  with  the  current,  the  boat  ran 
in  with  the  intention  of  working  back.  The  Tezarkana  and  Shreve- 
port Railroad  Bridge  at  Fort  Lynn  was  found  jammed  with  drift,  which 
could  not  be  moved  until  a  fall  of  Bed  River  sufficient  to  reverse  the 
current,  and  the  Howell  worked  back  to  the  mouth,  dragging  the  chan- 
nel for  snags  and  logs,  removing  leaning  timber,  etc.  On  the  night  of 
Jannary  16  the  current  began  running  out,  and  in  the  succeeding  two 
days  the  jam  at  the  bridge  was  cleared.  Jannary  18-22  work  was  car- 
ried upstream  to  the  Kansas  City,  Pittsburg  and  Gulf  Railroad  Bridge, 
about  one-fourth  mile  east  of  the  Texas  line,  and  January  23U30  back 
to  Red  Biver;  signboards  having  been  erected  to  mark  the  channel 
through  the  lakes.    Jannary  31  the  Howell  returned  to  Shreveport,  La. 

The  following  is  a  summary  of  the  work  done  in  Sulphur  River  in 
July  and  January,  viz: 

Snags  and  logs  removed  fi*om  channel 1,238 

Stumps  pulled,  cut,  and  blown  up !..  475 

Jams  removed '. 5 

Side  jams  removed 5 

Leaiiin;^  (reeti  cut 5, 143 

Trees  girdled 20 

Signboards  erected,  to  mark  channel  through  lakes 36 

This  work  put  the  stream  in  faiir  navigable  condition  at  ordinary 
stages. 

OENEBAL  REMARKS. 

The  subject  of  the  general  improvement  of  Red  River  was  discussed 
somewhat  at  length  in  my  report  for  1894  (Report  Chief  of  Engineers, 
1894,  p.  1430),  and  the  opinions  therein  expressed  are  still  held.  But 
the  great  development  of  hydraulic  dredging,  under  the  Mississippi 
River  Commission,  may  lead  to  the  use  of  a  similar  plant  on  a  small  scale 
in  streams  of  this  class.  The  experiment  could  be  made  at  moderate 
cost  by  setting  up  a  portable  centrifugal  pump  and  engine  on  one  of  the 
large  snag  boats,  and  attacking  some  of  the  bars  on  wide  reaches.  Per- 
haps a  better  plan  would  be  to  build  a  barge  and  fit  up  as  a  dredge,  with 
the  exception  of  boilers,  taking  steam  from  the  snag  boat  or  tender 
required  to  tow  it  to  the  place  of  operations.  Then  if  the  experiments 
should  justify  this  class  of  work,  a  steamboat  dredge  might  be  built 
specially  for  the  purpose. 

In  the  meantime  there  are  two  classes  of  work  that  should  be  pro- 
vided for  by  liberal  appropriations — the  snag-boat  service  and  the  exten- 
sion of  the  levee  system.  For  the  former,  with  the  most  rigid  economy, 
the  allotments  which  have  been  made  during  the  past  six  years  have 
been  about  right,  but  the  plant  is  growing  old  and  the  wear  and  tear 
is  great,  so  that  a  liberal  allowance  must  be  made  for  repairs,  or  new 
boats  will  have  to  be  built  within  a  few  years.  The  Howell  was  built 
ENO  97 119 
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in  1880,  and  sliould  have  a  new  bottom;  the  Florence  was  rebnilt  in  1884, 
and  is  now  worn  very  thin.  New  quarterboats  and  barges  are  required, 
and  boats  with  small  engines  or  capstans  for  shore  parties. 

Owing  to  the  dangers  from  snags  and  logs  in  the  bed  of  the  river, 
all  large  craft  should  be  built  of  steel,  not  only  because  disasters  to 
wooden  boats  are  generally  complete,  but  because  steel  boats  (except 
for  extensive  repairs)  can  be  repaired  by  the  crew  without  going  to 
dry  docks. 

For  levee  work,  the  most  important  is  the  completion  of  the  upper 
section  of  the  Caddo  system  between  tbe  upper  end  of  that  last  built 
by  the  United  States  below  Ilerveys  Canal  and  the  State  line  from  the 
Arkansas  Hills  at  Missionary  ending  on  the  dam  built  by  the  United 
States  across  Sale  and  Murphy  Canal. 

The  yardage  given  by  Assistant  State  Engineer  Kerr,  as  already 
stated,  is  about  736,000  cubic  yards,  but  this  should  be  increased,  in  my 
opinion,  both  because  greater  height  should  be  given  on  account  of  the 
distance  from  Shreveport,  and  to  allow  for  greater  height  of  floods  due 
to  closing  the  bayous  and  canals  on  the  right  bank,  and  finally  because 
more  banquette  work  should  be  required  than  first  thought  needfuL 
I  consider  800,000  cubic  yards  as  the  least  amount  consistent  with  safety, 
and  25  cents  per  cubic  yard  as  the  least  price  that  will  insure  a  suc- 
cessful completion  of  the  work.  The  amount  is  so  large  that  the  work 
should  be  divided  into  at  least  four  sections  for  contract.  Not  less 
than  $50,000  should  be  set  apart  for  enlargement  and  for  extension  from 
the  lower  end  of  State  levees  in  Caddo  Parish  to  Shreveport;  the  same 
amount  for  the  Tones  Bayou  dams;  $200,000  for  the  Bossier  district, 
above  and  below  Shreveport ;  and  $50,000  for  the  Ked  River,  Atchafalaya, 
and  Bayou  Bceuf  district. .  Demands  have  been  made  for  assistance  in 
reaches  above  the  Arkansas  State  line,  but  nothing  should  be  recom- 
mended until  the  State  of  Arkansas  takes  the  initiative,  either  through 
its  own  ofiicers  or  by  the  creation  of  levee  districts,  so  that  the  work 
may  be  done  under  a  system  and  not  for  private  purposes. 

The  work  done  by  the  United  States  in  Arkansas  near  Missionary 
was  a  matter  of  necessity  in  order  to  connect  the  Caddo  system  with 
high  ground  at  Blanton  Blufif,  and  was  not  intended  as  a  precedent  for 
extending  levee  work  into  Arkansas  without  assistance  or  cooperation 
with  the  State.  Tbe  experience  of  the  last  flood  in  the  Mississippi  River 
has  demonstrated  the  need  of  stringent  laws  in  regard  to  the  abuse  of 
levees,  and  as  the  subject  is  likely  to  be  taken  up  seriously  by  Congress 
at  the  next  session,  it  is  hoped  that  the  legislation  in  regard  to  care 
and  protection  of  levees  may  be  made  general. 

ESTIMATES. 

Addition  to  plant $50,000 

Care  of  plant  and  ordinary  repairs 15,000 

New  bottom  for  snag  ho&t  Ilowell 10,000 

New  bottom  for  snag  boat  Florence 5,000 

Service  of  plant,  snag  boats,  etc 60,000 

Levees 550,000 

Local  snryeys,  maps,  and  gauges 10,000 

Administration  and  contingencies 5, 000 

Continning  snagging  operations,  etc.,  above  Fulton 5, 000 

Total 700,000 
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Money  statement. 

July  1, 1896,  balance  unexpended 1137,997.86 

Jane  90,  1897,  amount  expended  during  fiscal  year 37, 974. 25 

July  1,  1897,  balance  unexpended 100,023.61 

July  1, 1897,  outstanding  liabilities 54.37 

July  1,  1897,  balance  available 99,969.24 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  700, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  amounts  expended  daring  the  year  and  balances  Jnly  1^  1897, 
areas  follows: 


Allotments. 


Expended 
dnrloK 
year. 


BalADces 
July  1, 1897. 


For  eenenl  improvement,  repairs,  care  of  plant,  etc 

For  Little  Kiver  from  Scopini  Cat-off  to  Knox  Point  (act  September  19, 1890) 

For  work  at  Alexandria,  i^ 

For  confltmction  of  levees 

For  Salphnr  River 

Total 


$l!9, 602. 16 

1,116.65 

6, 129. 38 

M.50 

081.57 


$20,404.94 
10,000.72 
3, 574. 25 
63, 382. 60 
2, 001. 01 


87,974.26 


100,028.61 


The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  aot. 


Hay  23,^828 


Har. 
July 


2,  1831 

3,  1832 


Jane  28,  1834 
Mar.  8.1885 
Jnly    2.1836 


Var.  3,1837 
Apr.  20,1838 
Mar.  3,1841 
Mar.    2,1847 


Aug.  80,1868 


General  object  of  appropriation. 


Improving  navigation  of  Red  River  tliroagh  or  aroand  the  raft  in  Louisi- 
ana and  Arkansas s 

Arrearage  due  Ms\)or  Bnrch  for  survoy  of  raft  of  Red  River,  LoniMiana 

Improving  navigation  of  Re<l  River,  Louisiana  and  Arkansas,  being  bal- 
ance of  appropriation  of  1828  carried  to  surplus  fund,  and  tlie  further 
sum  of  $20,000 

Improving  navigation  of  Red  River 

Completing  removal  of  obstructions  to  navigation  of  Red  River , 

Contmainj^  the  removal  of  obstructions  in  Red  River >. 

Constructing  a  boat  to  prevent  a  new  accumulation  of  obstruotions  in  Red 
River  within  the  old  limits  of  the  great  raft,  $15,000,  and  to  work  and 
sujsport  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River 

The  comptote  removal  of  the  groat  raft  in  Red  River « 

Removing  the  raft  of  Red  River 

Deficiency  of  appropriation  by  act  of  April  20, 1838,  being  amount  advanced 
by  Daniel  T.  Witlee  and  others,  throneh  the  branch  of  the  Real  Estate 
Bank  of  Washington,  Ark.,  to  Henry  M..  Shreve,  Government  agent,  for 
removal  of  great  raft,  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 

Aggregate  of  appropriAtioBs,  1828-1852 

Amount  expended 

Amount  carried  to  aiiTpliu  ftmd , 


Anionnt. 


$25,000.00 
187.50 


22,628.00 
50,000.00 
60,000.00 
40,800.00 


30,000.00 
65, 000. 00 
70, 000. 00 
75, 000. 00 


7, 160. 00 
100,000.00 


535, 765. 50 
532, 210. 90 


8,545.60 
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The  appropriations  since  1872  have  been  as  follows: 


Date  of  act. 


General  object  of  appropriation. 


Amoont. 


June  10, 1872 

Mar.  3,1873 
June  23,1874 
Har.  3,1876 
Aug.  14, 1876 
Apr.  10, 1809 
Feb.     7, 1878 


June  18,1878 
Mar.    3, 1870 

June  14, 1880 

Mar.    8,1881 
Aug.    2,1882 

July    5,1884 


Aug.    5,1886 


Aug.  11, 1888 


Sept.  19, 1890 


July  13,1892 


Aug.  18,1894 


June   3,1896 


Improvement  of  Tones  Bayou,  Louisiana — 
Bemoving  the  raft  in  Red  River,  Louisiana. . 

do 

do 


.do. 


Removing  the  raft  in  Red  River  and  closing  Tones  Bayou 

Allotment  made  August  27. 1877,  for  closing  Tones  Bayou , 

Opening  navigation  of  Red  River  z^bove  Shreveport,  La.,  and  keeping 
same  open  and  free  firom  rafts,  and  for  the  purpose  of  preserving  vessels 
of  United  States  em^oyed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou , 

Removing  snags  and  other  obstructions  from  Red  Ri  ver 

Removing  raftln  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River 

Improving  upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft — 

Removing  rai't  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  fhmi  Red  River,  Louisiana,  including  construction 
of  snag  boat 


Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. 
Removing  raft  in  Red  River  and  closing  Tones  Bayou 


Removing  obstructions  from  Red  River,  Louisiana 

Continuing  improvement  from  the  Atchafalaya  toFnlton,  Ark.,  including 
Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  the  ri  ver 

Continuing  improvement  from  tlie  Atchafalaya  to  Fulton.  Ark.;  not  ex- 
ceeding $15,000  for  revetment  to  protect  the  harbor  at  Alexandria  from 
daroago  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  outlet 
knovm  as  Sale  and  Murphy  Canal ;  the  remainder  to  be  applied  t>o  im- 
provement of  the  main  cnannel  of  the  river 

Continuing  improvement  from  Fulton,  Ark.,  to  the  At<;hafa1aya  River, 
Louisiana,  including  completing  the  work  at  Alexandria;  $25,000,  or  so 
much  thereof  as  necessary,  to  be  used  in  making  a  thorough  survey  of 
the  river  from  Fulton  to  the  Atchafalaya  and  in  oompleting  survey  of 
Bayou  Pierre,  Louisiana , 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much  thereof 
as  necessary,  to  be  used  upon  Cx'press  Bayou  and  the  lakes  between 
Shreveport,  La.,  and  Jefferson,  Tex.,  and  $5,000,  or  so  much  thereof  as 
necessary,  upon  Bayou  Dorchoa  t , 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atohafalaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  fhim  the  Sco]>inl 
Cut  off  to  Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murphy  Outlet, 

Completion  of  survey  from  Fulton,  Ark.,  to  toe  Atchafalaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atohafalaya  River, 
according  to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  and  for 
completion  of  survey,  including  the  work  at  Alexandria,  the  widening 
of  that  portion  known  as  Little  Fli  ver,  the  necessary  work  at  the  harbor 
at  Shreveport,  the  closing  of  outlets  on  the  west  liank  of  the  river  above 
ShreveiM)rr,  and  the  removal  of  the  towheod  just  above  Rush  Point, 
Caddo  Parish  (of  which  $5,000  may  be  used,  in  the  discretion  of  the  Seo- 
retary  of  War,  for  work  in  Cypress  Bayou  and  the  lakes  between  Shreve- 
port, La.,  and  Jefferson.  Tex.) 

Continuing  improvement  fipom  Fulton,  Ark.,  to  Atohafalaya  River,  accord- 
iag  to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Bugiueers,  and  for  comple- 
tion of  survey ;  $15,000,  or  so  much  thereof  as  necessary,  to  be  usea  in 
further  prosecution  of  work  at  Alexandria,  and  $5,000  for  improving 
Sulphur  River,  a  tributary  of  Red  River , 

Continuing  improvement  from  Fulton,  Ark.,  to  Atohafalaya  Rirer...... .. 


$20,000 
160,000 
80,000 
50,000 
20,000 
35.000 
4,500 


6,000 
24.000 
25,000 
15,000 
22,500 
«10.000 
25,000 

60,000 
10,000 
10,000 
10,000 


75,000 


75,000 


76,000 


65,000 
85,000 


100,000 
28,000 


145,6 


150,000 
100,000 


A^gragato  of  appropriations,  1872  to  1897. 


1,426,000 
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COMMERCIAL  STATISTICS. 


The  river  was  Toported  navigable  in  the  fiscal  year  as  follows :  From  Shreveport 
to  Falton  for  light-draft  boats  the  entire  year.  Below  Shreveport  navigation  was 
suspended  for  a  period  of  thirty  days  daring  low  water  io  September  and  October. 
The  mouth  of  Red  River  was  navigable  the  entire  year. 

LUt  of  steamboats  engaged  in  the  trade  during  the  fiscal  year  1897. 


HTvUe. 


I 


i 


Draft. 


Betwcy 


Imperial 

Yalley  Qneen 


Stem- 
wheeL 


4M.e9 


..do  ..410. 


HaUette. 


.do. .266.9 


W.  T.  ScoveU 


..do.. 


154.23 


Anna  B.  Adams. 


Sosa  Bland 

De«  Area 

H.W.  Gravesa 

G.W.Mayo 

Jo.  Walker 

Bessie  Bilera 

NeUiel^a 


.do., 
.do.. 

.do., 
.do., 
.do., 
.do.. 


Uodinea 

O.W.Lyouft 

George  L.Ba8s& ... 
OccM>l«a 


LesOtlsa.. 


..do. 
..do.. 
..do 
...do 

Tog  .. 


816.49 

04.01 

40.88 
81.22 

70.60 
60.48 
49.38 


Feet, 
210 


190.6 


161 


160 


167 
113.2 

04.6 

109 
80.4 
03 


FeeL 
40.0 


86.8 


80.6 


31 


81.6 

22.8 

18 
17.6 

20 
20 
16 


Feet 
6.6 


6.6 


4.6 


8.7 


15 
86.17 


24.30 
10» 


56 

116 
91 
70.6 


0.6 
22 
21 
15.2 


Ft  In. 
3     0 


t     0 


3     0 


1    10 


1  6 

1  6 

1  6 

1  4 

1  4 

1  0 

2  0 
1  10 

1  « 


Ft  In. 
8    0 


8    0 


6    0 


6    6 


4  0 

4  0 

8  0 

8  0 

3  0 

2  6 

2  6 

8  6 

2  6 


1      6 
1      2 

4     6 


8    6 

8    0 

4    6 


New  Orleans  and— 

Shreveport 

Coushatta 

Cane  River 

If  ontgomery 

New  Orleans  and— 

Shreveport 

Lake  End , 

OooBliatta 

New  Orleans  and— 

Shreveport 

Coii8hatta 

Knox  Point 

l4tkeEnd 

Last  Chance 

Caasiola 

Tessier 

New  Orleans  and— 

Shreveport 

Coushatta 

Montgomery 

Natchitoches  ..... 

Alexandria 

Colfax 

lola 

New  Orleans  and— 

Shreveport 

Montgomery 

Shreveport,  Garland, 
.    and  Alexandria. 
Shreveport  and— 

Garland 

Coushatta 

Jefferson 

Lake  Bnd,  Colfax, 

and  Grand  Score. 
Campii    and    looal 

landings   ahove 

and  below. 
Fulton  and  various 

landings  below. 
Shreveport  and 

Whitehall. 
Mon tgomcry    and 

mouth  Rod  Bivor. 
Jefferson   and 

Shreveport. 

{Garland  and— 
Fulton 
Conwav 

New    Orleans    and 

Red  River. 
New   Orleans    and 

Alexandria. 
Looal  towing  above 
and  below  Alex- 
andria. 
Alexandria   and 
mouth  Red  River. 


21 


100 


184 


189 


161 


184 


80 


66 

12 
10 


80O 


108 


•With  one  or  mors  bargesu 


ftTowbosts. 
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Summary  of  eommerce  reporttd. 


Articles. 

1890.97. 

1895-96. 

1894-05.  j  1803-04. 

1892-93. 

1891-02. 

ISOfr^l. 

1880-00. 

Cotton 

Tons, 

15,941 

20.962 

9,033 

15 

80 

643 

12,885 

4,084 

1,770 

Tons. 

13,204 

18,537 

4,822 

55 

71 

1,570 

18 

380 

2,285 

Tons.     1     Tons. 
18,308        15,392 
5,322          4,402 
4,516          9.042 

49  .      496 

50  31 
1. 657,         1, 257 

20,000        28,809 

007             228 

3,000       106,395 

Tons. 

14,061 
7,902 
4,713 
1,185 
62 
1,520 

15,200 
1,789 
6.964 

Tons. 
29,400 
31,832 

Tons. 

21,613 

12,249 

10,000 

38 

212 

Tons. 
18.838 
14.140 

Cottonseed 

Colton*Bee<1  meal . . . 

Live  stock 

286 

151 

2,352 

22.250 
206 

14.107 

Uidesand  sUna... 
Lumber 

35 
4,619 

Sow  lOfiTS. 

16,523 

81 

2,710 

stavesT....:::;.... 

68 

Miscellaneoas 

186 

Total,  down 

freight 

Return  f^ght 

72,013 
39,851 

40,942 
32.560 

53,599       165,112 
22.122        68,518 

52,346 
17,605 

100,584 
19,942 

63,435 
30.051 

37,726 
28,660 

Total 

111,804|        73,502 

75,721       228.630 

69,951 

120,526 

93,486 

66.376 

Estimated  value... 

$4,429,00013,833,000 

$3, 419, 000  $6, 061,  OOo'$3, 422, 000 

f6, 877, 000^$9, 185,  OOO^Oe,  820, 000 

In  addition  to  the  above,  from  Ouachita  River  entering  Red  River  at  mouth  of 
Black  River,  229,250  tons,  the  value  of  which  is  estimated  at  $6,722,000. 

Beoeipts  and  shipments  of  bales  of  eotton  at  Skrev^ort,  La, 


1896-97. 

1895-90. 

1804-95. 

1893-04. 

1892-93. 

1891-02. 

1890-91. 

1880-90. 

KBCBIPT8. 

By  rail 

66,666 
31,768 
4,611 

42,860 
31,474 
6,679 

52, 573 
54,968 
11,319 

30, 033 
41,014 
5,581 

25,277 

31,612 

4,821 

44,256 

49,644 

9,189 

39.800 
37.723 
14,836 

25,470 

IJy  wagon 

40,026 

By  river 

8,897 

Warehouse  receinta. 

103,045 

81,013 

118,800 

76,628 

61, 710 

103,089 

92,451 

74,899 

SHiPMBinn. 

By  Texas  and  Pacific  Rwy 

By    Viclcsbnrg,    Shreveport    and 

81.618 

12, 191 
17.660 
20,230 

16.672 
8.327 

22,631 

10,441 
16,582 
16,869 

100 
14, 102 

84.289 

20.230 
22,450 
28,400 

25,019 

10, 546 
13,429 
17,817 

26.904 

10,384 
3,114 
7.818 

36,645 

23,251 
5,353 
24,187 

28,811 

15,564 
13.860 
15.039 

23,690 
20,813 

By  Houston  and  Shreveport  R.  R. . 

By  St.  Louis  Southwestern  Rwy. . . 

By  Kansas  City,  Pittsburg   and 

CJulf  K.  R..... ;. 

12.529 
8.820 

By  river  to  Kew  Orleans 

10.654 

9,246 

14.751 

10,567 

19, 218 

8,412 

Total 

106,698 

80,725 

116.000 

76,057 

62.971 

100.003 

86,992 

74,204 

The  competing  routes  of  transportation  for  the  trade  of  Rod  River  Valley,  below 
Fulton,  Ark.,  are  as  follows :  The  river  is  crossed  by  the  St.  Louis,  Iron  Mountain  and 
Southern  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway  (Cotton 
Belt  route)  at  Garland,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at 
Shreveport,  La.,  and  a  branch  of  the  Cotton  Belt  svstem  from  Lewis ville.  Ark.,  8  miles 
east  of  Garlanil,  runs  parallel  to  the  river  to  Shreveport.  The  Texas  and  Pacific 
Railway  runs  nearly  parallel  to  the  river  and  touches  at  Alexandria,  Boyce,  Shreve- 
port, and  other  poiuts  on  the  main  river,  and  at  Jefferson,  Tex.,  on  Cypress  Bayon, 
and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis,  Iron  Mountain 
and  Southern.  Morgan's  Louisiana  and  Texas  Railroad,  a  branch  of  the  Southern 
Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  eastern  terminus 
of  the  Houston  and  Shreveport  Railroad.  The  Houston,  Central  Arkansas  and 
Nortliern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses  the  river  about 
1^  miles  above  Alexandria.  The  Kansas  City,  Watkins  and  Gulf  Railway  runs  from 
Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria,  and  is  building  eastward 
to  Natchez,  Mins.,  and  another  line  is  projected  to  cross  at  Alexandria.  Jefferson, 
Tex.,  at  the  head  of  navigation  of  Cypress  Bayou,  has  transportation  by  the  Mis- 
souri, Kansas  and  Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  men- 
tioned above.  The  Texarkana  and  Shreveport  Railroad  is  built  from  Texarkana  south 
34  miles  to  Kiblah,  Ark.  The  Kansas  City,  Pittsburg  and  Gulf  Railroad,  from  Kan- 
sas City,  Mo.,  to  Port  Arthur,  Tex.,  crosses  the  river  north  of  Texarkana  and  touohee 
at  Shreveport.  Branches  of  this  road  are  contemplated  from  Shreveport  to  Coushatta 
and  Natchitoches,  La.,  along  Red  River,  and  from  Mooringsport,  La.,  to  Jefferson, 
Tex.,  at  head  of  Cypress  Bayon. 
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Va. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

Ko  work  was  done  in  this  part  of  Bed  Biver  during  tbe  fiscal  year 
ending  June  30, 1897. 

The  project  submitted  June  23, 1896,  and  approved  July  8, 1896,  and 
my  last  annual  report,  contained  the  following  plan  for  expenditure  of 
the  available  funds,  viz: 

The  act  of  June  8,  1S96,  provided  only  $3,000  for  continnine  improvement  of  Red 
River  above  Fnlton.  There  is  no  plant  belonging  to  this  work,  and  it  can  not  be  lot 
advautageoQsly  by  contract.  I  can  devise  no  plan  by  wliioh  the  appropriation  can 
be  expended  with  greater  economy  and  advantage  to  the  United  States  than  the  fol- 
lowing :  When  one  of  tbe  snag  boats  is  employed  near  Fnlton,  it  is  proposed  to  con- 
tin  ae  operations  above  that  place  as  far  as  the  boat  may  be  able  to  work,  to  mouth 
of  Kiamichi  River  if  practicable,  and,  if  driven  out  by  a  falling  river,  to  resume 
operations  from  time  to  time  as  circumstances  will  permit;  tbe  plan  being  that 
instead  of  ceasing  snagging  operations  at  Fulton,  under  the  project  for  improving 
Red  River  from  Fnlton  to  the  Atchafalaya,  they  shall  continue  above  that  place 
until  the  appropriation  is  exhausted.  Local  navigation  will  be  benefited,  but  the 
chief  gain  is  to  the  river  below,  in  reducing  the  amount  of  drift.  The  improvement 
is  worthy  to  be  continued  in  this  manner,  but  it  is  recommended  that  It  be  done 
hereafter  by  allotment  from  the  appropriation  for  Red  River,  Louisiana  and  Arkan- 
sas, instearlof  a  separate  item  of  appropriation,  and  for  these  reasons  the  estimate 
for  its  coDtinuanee  is  included  in  the  report  for  that  work. 

The  U.  S.  snag  boat  C.  W.  Howell  reached  Fulton  from  below  March  6, 
1896,  with  the  intention  of  continuing  operations  upstream,  but  had  to 
.  undergo  certain  repairs  of  iron  bottom^  which  were  not  finished  until 
March  22.  By  that  time  the  river  had  reached  a  stage  of  28.5  feet, 
rising,  on  the  Fulton  gauge,  which  prevented  carrying  out  the  plan  for 
the  time 

Money  statement 

July  ly  1^96,  balance  anex]>ended $3,940.44 

July  1,  L897,  balance  unexpended 3,940.44 


The  appropriations  have  been  as  follows: 


By  aet  of— 

Aagosta,  1886 $7,000 

August  11, 1888 3, 000 

September  19, 1890 2, 000 

July  13, 1892 ^ 3, 500 


By  act  of— 

August  18, 1894 $3,500 

Jane  3, 1896 3,000 

Total 22,000 


COMMBRCIAL  STATISTICS. 


The  commerce  for  the  fiscal  year  was  confined  to  saw  logs  and  oak  staves,  rafted 
and  flat-boated  to  three  sawmills  and  one  stave-factory  at  Fulton,  Ark.,  as  follows: 


Saw  logs.... 
OakstATM.. 

Total. 


Tons.        Valno. 


12.800 
2,287 


16,087 


$44,800 
7,120 


61,920 


The  river,  from  the  mouth  of  Kiamichi,  the  upper  limit  of  the  improvement,  to 
Fnlton,  is  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco 
Railway,  a  branch  of  the  Atchison,  Topeka  and  Santa  Fe  system,  which  crosses  Red 
River  at  Arthur,  Tex.  Tbe  Kansas  City,  Pittsburg  and  Gulf  Railroad  crosses  the 
river  about  ten  miles  north  of  Texarkana,  and  has  a  branch  from  Wilton  to  White 
Cliffs,  Ark.,  on  Little  River,  a  distance  of  7  miles,  and  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  crosses  at  Fulton,  Ark. 
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U3. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  sum  of  915^000  is  available  for  this  work,  of  which  910,000  was 
appropriated  by  river  and  harbor  act  of  August  18, 1894,  "for  dredg- 
ing and  removing  obstructions  and  straightening  channel  between 
Jefferson,  Tex.,  and  Shreveport,  La.,"  and  95,000  by  act  of  June  3, 
1896,  for  "continuing  improvement.^ 

June  24, 1896, 1  submitted  the  following  project  for  expenditure  of 
the  available  funds,  viz: 

United  States  Enqinebr  Office, 

Vick$hurg,  Mi89.,  June  24,  1896, 

General:  In  oomplianoe  with  directions  contained  in  letter  from  your  office, 
dated  19th  instant,  I  nave  the  honor  to  submit  the  following  project  for  expenditure 
of  the  appropriation  by  river  and  harbor  act  of  June  3, 1896,  of  $5,000  for  continuing 
imnrovement  of  Cypress  Bayou,  Texas. 

The  title  *'  Improving  Cypress  Bi^ou''  covers  the  entire  waterway  from  Jefferson, 
Tex.,  down  Cypress  Bayou,  across  Fairy  and  Sodo  lakes,  and  through  Twelve-Mile 
Bayou  to  Ked  Kiver,  near  Shreveport,  La.  Evidently  it  was  an  unnavigable  stream 
until  the  advance  of  the  Red  River  raft  above  Shreveport  converted  its  bottom 
lands  into  reservoirs  known  as  Fairy,  Sodo,  and  Cross  lakes,  Before  work  for  its 
improvement  commenced  navigation  was  difficult  and  dangerous,  on  account  of  bars 
and  leaning  timber  in  the  bayou  proper,  and  snags,  stumps,  fallen  timber,  and 
sunken  logs  in  the  channel  across  the  lakes.  A  project  adopted  in  1872  contemplated 
straightening  the  channel  and  dredging  bars  in  Cypress  Bayou,  to  give  uniform 
depth,  and  the  removal  of  overhanging  trees,  shore  snags,  etc. ;  opening  and  enlarge 
ing  the  entrance  of  the  bayou  into  the  head  of  Fairy  Lake  by  dredging;  removing 
snags,  stumps,  sunken  logs,  and  timber  from  the  channel  selected  down  the  lakes : 
and  snags,  leaning  trees,  etc.,  in  Twelve-Mile  Bayou.  This  project  was  completed 
in  1880  at  a  cost  of  $94,000;  but,  owing  to  the  temporary  nature  of  the  work,  it  had 
to  be  renewed  at  intervals  to  maintain  what  had  been  accomplished,  nearly  $25,000 
Laving  been  expended  for  this  purpose.  The  last  work,  for  removal  of  stnmps, 
snags,  and  leaning  timber,  was  done  in  1893.    No  dredging  has  been  done  since  1888. 

The  removal  of  the  Ked  River  raft  and  the  closure  of  outlets  aiong  theri^ht  bank 
of  Red  River  reduced  the  water  supply,  caused  the  lakes  to  drain  more  rapidly,  and 
shortened  the  period  of  navigation  between  Shreveport  and  Jefferson.  To  determine 
if  navigation  might  be  improved  permanently  by  locks  and  dams,  an  extended  sur- 
vey was  authorized  by  Congress,  and  completed  in  1893  at  a  cost  of  $12,000.  Final 
report  upon  the  survey  contained  a  plan  for  building  a  dam  with  waste  weir  across 
Sodo  Lake,  with  entrance  from  Red  River  through  Cottonwood  Bayou  by  a  lock  with 
double  gates.  The  cost  of  the  work  was  estimated  at  $375,000,  and  the  plan  was 
discussed  at  length,  with  reasons  for  and  against  its  advisability.  The  limited  com- 
merce to  be  benefited  in  comparison  with  the  first  cost  of  the  work,  annual  charges 
of  operation  and  maintenance,  and  the  fact  that  the  probable  life  of  the  improve- 
ment could  not  be  estimated,  rendered  the  question  of  the  General  Government 
entering  upon  the  project  doubtful,  to  say  the  least,  and  this  view  appears  to  have 
been  taken  by  Congress,  as  the  river  and  harbor  act  of  August  18, 1894,  provided 
$10,000  '*for  dredging  and  removing  obstructions  and  straightening  channel  between 
Jefferson,  Tex.,  and  Shreveport,  La."  This  appropriation  appears  to  have  been 
based  upon  a  paragraph  in  my  report  upon  the  survey,  reading  as  follows: 

"Considering  the  needs  oi  Jefferson  alone,  I  should  recommend  improving  the 
present  channel  from  Jefferson  to  mouth  of  Twelve-Mile  Bayou  by  removing  the 
fogs  and  cypress  stumps,  wideninp^  it  by  dredging,  easing  the  curves,  clearing 
the  banks  of  the  bayou  of  leaning  timber,  and  marking  the  channel  by  clusters  of 
piles,  beacons,  and  buo^s.  This  route  would  be  navigable  for  boats  that  could  cross 
the  Albany  Flats,  and  since  there  are  no  questions  of  drainage  or  discharge  to  be 
considered,  it  could  be  shortened  by*cut-offs  at  every  practicable  place.  With  the 
route  thus  improved,  the  only  danger  to  navigation  would  be  that  of  being  blown 
out  of  the  channel  by  high  winds,  which,  however,  could  not  be  avoided  even  with 
slack- water  navigation." 

Work  under  the  appropriation  of  1894  has  not  commenced,  as  there  has  been  no 
plant  available  for  tiie  purpose,  and  the  long  distances  a  dredge  would  have  to  be 
towed  to  and  from  the  worK,  rendered  a  contract  inexpedient,  as  large  allowances 
would  have  to  be  made  for  towing,  demurrage  when  not  at  work,  etc.,  and  the  price 
per  cubic  yard,  probably,  would  not  have  fallen  below  30  cents.  A  ladder  or  ele- 
vator  dredge,  of  the  Bucyrus  Company's  make,  recently  purchased  at  second  hand 
and  repaired  from  the  appropriation  for  Ked  River,  Louisiana  and  Arkansas,  for  use 
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in  that  stream  and  upon  other  works  of  tbia  dUtricty  is  well  adapted  for  the  purpose, 
and  it  is  the  intention  to  nse  it  upon  this  work  as  soon  as  it  can  be  spared ;  a  reason- 
able charse  for  the  serrice  to  be  repaid  into  the  appropriation  from  which  it  was 
Snrchased.  This  dredge  was  nsed  by  the  New  Orleans  and  Northeastern  Ridlroad 
ompany  in  building  an  embankment  to  replace  the  trestle  and  piling  across  Lake 
Pontchartrain,  and  a  duplicate  dredee  was  employed  in  making  a  cut  and  embank- 
ment through  a  cypress  swamp  near  New  Orleaus,  called  Florida  Walk  Canal,  show- 
ing they  ean  handle  advantageously  just  such  material  as  forms  the  bed  of  Cypress 
Bayou  and  the  lakes  between  Jefferson  and  the  Albany  Flats. 

For  the  foregoing  reasons  it  is  proposed  to  apply  the  $15,000  now  ayailable  to  car- 
rying out  the  plan  given  herein,  by  hired  labor;  using  the  Buoyrus  dredge  to 
straighten,  widen,  and  shorten  the  channel,  and  a  snag  boat  or  a  force  of  laborers 
equipped  with  axes,  saws,  and  explosives  to  remove  leaning  timber,  sna^,  etc. ;  all 
the  employees  to  be  furnished  subsistence  and  shelter.  This  method  will  be  most 
economical  and  advantageous  to  the  United  States. 

Your  letter  of  instructions  requires  me  to  express  my  ''Judgment  as  to  its  worthi- 
ness "  in  each  case.  The  opinions  expressed  in  the  special  report  on  Cypiess  Bayou 
(Report  Chief  of  Engineers,  1893,  pp.  2065-2082),  ana  in  other  reports  and  letters, 
appear  to  be  confirmed  by  events.  Since  the  survey  the  levee  system  on  Red  River 
aoove  Shreveport  has  been  extended,  especially  on  the  right  bank  where  all  but  one  of 
the  outlets  or  so-called  canals  have  been  closed.  There  is  a  gap  in  the  Caddo  line 
from  Sale  and  Murphy  dam,  built  by  the  United  States  in  1891,  and  the  lied  Bayou 
and  Hervey  Levee,  built  by  the  United  States  in  1895-96.  The  Caddo  Levee  Board 
and  the  State  engineers  have  devoted  the  greater  part  of  their  energies  tu  enlarging 
the  levees  toward  Shreveport,  and  the  Caddo  Board  have  closed  Cottonwood  Bayou 
by  a  large  dam  and  banquet,  so  that  Cypress  Bayou  and  the  lakes  will  receive  still 
less  water,  except  from  natural  drainage  of  the  basin,  unless  Red  River  overflows  the 
natural  banks  above  or  rises  very  high  at  Shreveport.  The  closing  of  the  gap  and 
Hervey  Canal  is  now  being  pressed  on  this  office  by  the  State  en^neers  and  levee 
boards,  and  the  only  obstacle  to  its  immediate  undertaking  is  the  lack  of  sufficient 
money. 

Albany  Flats  are  practically  bare  at  extreme  low  water,  and  the  fall  to  Shreve- 

r>rt  is  over  9  meters,  say  30  root,  while  extreme  high  water  at  Shreveport  was  about 
6  meters  below  the  highest  water  of  record  at  Jefferson.  Fortunately  for  the  gen- 
eral interest  we  have  not  had  a  dangerous  flood  in  Upper  Red  River  since  fi94, 
although  we  had  a  short,  sharp  flood  last  summer  which  caused  some  uneasiness; 
and  the  indications  are  that  scour  is  still  going  on  and  the  low- water  line  falling 
below  Shreveport,  showing  decided  gain  in  discharge  capacity.  The  people  in  Jef- 
ferson  f«el  that  somehow  they  should  be  compensated  for  the  loss  of  water,  but  this 
was  the  natural  result  of  removing  the  great  raft  which  formerly  ponded  the  river 
above  land  caused  the  surplus  to  seek  the  lakes  and  the  bayou  through  the  outlets 
on  right  bank.  They  seem  to  think  that  a  dredged  cut  through  Albany  Flats  would 
solve  tbe  problem,  but  as  the  flats  form  a  dam  a  cut  would  lower  the  lake  surface 
and  drain  Cypress  Bayou  to  a  still  smaller  stream.  I  did  not  intend  my  remarks  as 
to  the  needs  of  Jefferson  in  the  report  of  1893  as  a  recommendation,  though  they 
seem  to  have  been  so  construed.  I  nave  submitted  no  estimates  since  then,  nor  can 
I  find  any  arf^uments  for  further  expenditures.  Under  existing  conditions  it  is  not 
]K>8sible  to  give  an  open  navigation  to  Jefferson  except  at  very  high  stages;  while  if 
the  question  of  slack- water  navigation  should  be  revived  an  entirely  new  solution 
would  be  required,  because  Cottpnwood  Bayou  has  been  closed  and  the  Caddo  levee 
systena  extended  below  it.  Cypress  Bayou  and  the  lakes  played  their  parts  as  navi- 
gable waterways  years  ago,  and  were  at  their  best  during  the  raft  period  when 
Upper  Red  River  was  at  its  worst.  Boats  occasionally  visit  Jefferson  at  nigh  stages, 
but  commerce  has  been  compelled  to  seek  other  and  more  certain  routes  to  the  conn- 
try  formerly  supplied  by  water  and  of  which  Jefferson  once  was  the  distributing 
point. 

The  expenditure  of  the  funds  appropriated  by  Congress  will  improve  the  route 
between  Jefferson  and  Albany  Flats,  and  navigation  will  be  safer  and  more  expe- 
ditious when  the  depth  at  the  flats  will  admit.    The  fact  that  there  is  a  water  route 
available  at  certain  stages  should  have  some  influence  on  railway  freights. 
Yery  respectfully,  your  obedient  servant, 

J:  H.  WiLLARD, 

Mtyar,  Corps  of  Engineer: 
Brig.  Gen.  Wiluam  P.  CRAiOHnXy 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

This  project  was  submitted  to  the  Secretary  of  War  August  18, 1896, 
with  recommeiidatioii  for  approval,  and  was  approved  June  14, 1897. 
Notiflcatiou  of  approval  was  received  at  this  ofQce,  through  the  divi- 
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sion  engineer,  Jane  22, 1897.  As  Eecl  Elver  was  falling,  and  soon  would 
be  at  a  stage  too  low  to  tow  the  elevator  dredge  from  Vicksburg  to 
Shreveport,  witb  probability  that  low  stages  might  continne  until 
January,  1898,  the  U.  S.  snag  boat  Meigs  left  Vicksburg  with  the 
dredge  in  tow  June  25,  and  June  30, 1897,  had  reached  a  point  on  Bed 
Eiver  7  miles  above  Golfax,  La.,  and  328  miles  from  Yicksburg. 

Money  statement. 

July  1, 1^96,  balance  unexpended $15,186.92 

June  30;  1897,  amount  expended  during  fiscal  year 619. 17 

Jnlyl,  1897, 1>alance  unexpended 14,567.75 

July  1, 1897,  outstanding  liabilitiee 7.80 

July  1, 1897,  balance  available 14,559.95 

The  appropriations  for  Oypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  act  of— 

June  10, 1872 $10,000.00 

March  S,  1873 50,000.00 

August  14,  1876 13,000.00 

June  18, 1878 15,000.00 

March  3, 1879 6,000.00 

Augusts,  1886 18,000.00 

August  11, 1888  (anf>tted  from  appropriation  for  Red  River) 5, 000. 00 

September  19,  1890,  for  survey 10,000.00 

July  13, 1892,  for  survey 2,000.00 

July  13, 1892  (allotted  from  appropriation  for  Red  River) 1, 701. 33 

August  18,  1894 '. 10,000.00 

June3,  1896 5,000.00 

Total 145,701.33 


COMMERClAIi  STATISTICS. 

List  ofsiem'toheel  steamboats  engaged  in  navigation  during  the  year. 


Kame. 


Draft 


t 


Between— 


Bosa  Bland. 
KellieL 


64.01 


FuL 

113.2 


FHt. 
22.8 


Fest 
4.4 


Ft  in. 
1  6 
1  10 


FLin. 
3  e 
86 


Shreveport  and  JoiTerBon. 
Jefl'erson  and  Shreveport  , 


10 


Commerce  reported. 

Cotton tons..  90 

Cottonseed do...  200 

Cotton-seed  meal do...  100 

Hides  and  skins do...  1 

Provisions do...  122 

Grain do..,  25 

Miscellaneous do...  40 


Total do...         578 

Estimated  value $53,600 
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Jeffenon,  Tex.,  received  7,000  bales  cotton  and  shipped  6,925  bales  doriDg  the  year. 
Only  355  bales  were  reported  shipped  by  the  water  rente. 

Freight  rates  are  reported  to  be  as  follows : 

Sngar,  by  rail  New  Orleans  to  Jefferson,  50  cents  per  100  ponnds ;  to  Shreveport, 
10  cents;  merchandise, by  rail, New  York  to  Jefferson, $1.75  per  100  pounds;  to 
Shieveporty  74  cents;  Jefferson  to  New  York,  all  water  route,  60  cents  per  100 
ponnds. 

The  distance  by  rail  from  Shreveport  to  Jefferson  is  56  miles ;  by  water,  65.8  miles. 


C0BR£SPOin)EN0E  WITH   JEFFERSON  OOMMEROIAL    OLTJB    RELATIVE 
TO  IMPROYEMENT  OF  0YPBE88  BAYOU,  TEXAS. 

I  append  certain  correspondeuce  betweeu  the  Jefferson  Oominercial 
Glnb  and  this  office  relative  to  improvement  of  Cypress  Bayon,  and  copy 
of  a  complaint  by  that  body  to  the  Secretary  of  War. 

With  reference  to  the  latter,  a  comparison  is  respectfully  invited 
between  the  statements  made  therein  and  the  facts  as  given  in  the 
reports  of  myself  and  predecessors,  especially  to  report  of  February 
20, 1890,  called  for  by  resolution  of  the  House  of  Representatives  of 
February  6, 1890  (Report  Chief  of  Engineers,  1890,  p.  1914),  and  to  the 
report  on  survey  of  Cypress  Bayou  (Report  Chief  of  Engineers,  1898, 
p.  2065). 

Jefferson  Commercial  CluD; 

Jefferson^  Tex,y  May  15,  1S96, 
Sir  :  This  city  and  adjoining  ooantry  are  very  much  interested  in  the  question  of 
navigation  between  hero  and  New  Orleans.  The  Commercial  Club  believes  that  if 
yon  will  do  as  the  honor  to  visit  our  city  in  person  and  investigate  the  situation,  and 
not  depend  on  othei>t  for  information,  that  you  will  doubtless  change  your  opinion,  at 
least  OS  to  the  necessity  of  the  improvement.  We  believe  that  we  can  show  you 
wherein  a  greater  ncope  of  country  will  be  benefited  than  you  iiuagine;  that  it  is  not 
entirely  local  in  the  benefits  to  be  derived  from  the  improvement. 

We  trust  you  will  give  the  matter  your  personal  investigation,  and  we  are  sntisHed 
you  will  reach  an  entire  different  conclusion  from  the  one  you  now  entertain. 

Such  information  as  the  club  can  furnish  yon  will  be  gladly  given.  Very  great 
injustice  has  been  done  us  by  stopping  the  flow  of  water  into  the  lakes.  At  least  this 
damage  should  be  repaired,  if  no  more.  Justice  demands  that  our  water  facilities 
should  be  eqoal  to  Shreveport. 

Yours,  very  truly,  W.  T.  Atkins, 

Pruidmi  Jeffer$on  Comfneroial  Club, 

M%|.   J.   H.  WlLLABD. 

United  States  Engineer  Office, 

Vieksburg,  Miss.,  May  19, 1896, 

Sir:  Ton  letter  of  15th  instant,  respecting  improvement  of  Cypress  Bayou  and  the 
lakes  between  Jefferson  and  Shreveport,  has  been  received. 

The  river  and  harbor  act  of  September  19,  1890,  directed  the  Secretary  of  War  to 
cause  a  survey  to  be  made  of  Cypress  Bayou  and  the  lakes  to  determine  if  navigation 
could  be  materially  and  permanently  improved  by  locks  and  dams,  and,  if  found 
practicable,  the  probable  cost  thereof  to  be  reported.  The  survey  was  assigned  to 
me  and  was  completed  in  1893.  You  probably  nave  seen  my  report  thereon,  printed 
in  Report  Chief  of  Engineers  for  1893,  pages  2065-2082. 

I  have  been  over  the  water  route  from  Shreveport  to  Jeffcraon,  have  visited^  your 
city  several  times  in  making  the  trips,  and  was  not  dependent  on  others  for  my  infor- 
mation. The  survey  was  thorough,  aud  gives  a  solid  foundation  of  fact  for  future 
development.  The  commercial  statistics  showed  the  business  done,  so  far  as  could 
be  learned  by  persistent  inquiry.  Blanks  for  the  purpose  were  sent  out  each  year, 
and  an  assistant  was  sent  to  Shreveport,  Jefferson.  New  Orleans,  etc.,  to  collect  and 
compile  the  data.  It  is  a  notable  fact,  however,  tnat  those  interested  or  engaged  iu 
navigation,  as  a  rule,  will  not  take  the  trouble  to  furnish  information  on  the  subject 
if  they  can  avoid  it. 

The  laws  do  not  call  for  my  opinion  as  to  the  propriety  or  expediency  of  making 
appropriations,  but  they  do  require  facts,  both  as  to  cost  of  works  and  as  to  the  com- 
merce interested,  in  order  that  Congress  may  deliriniue  the  question  whether  the 
general  commerce  of  the  country  will  be  promoted  by  a  work  of  improvement. 
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Referrinff  to  your  offer  to  famish  information,  I  send  herewith  six  forms  of  oircn- 
lar  now  being  sent  out  to  collect  commercial  statistics  to  accompany  my  reports  for 
the  carrent  nscal  year,  which  please  distribute  to  those  interested  or  engaged  in 
navigation  of  the  bayou  and  lakes,  and  send  me  a  list  of  the  names  and  adcur^ses  of 
the  persons  to  whom  flimished.  If  more  forms  are  needed  thev  will  be  furnished 
on  application.  Your  club,  as  a  body  of  prominent  men,  donbtless  can  do  much  for 
the  collection  of  accnrate  data. 

If  the  pending  river  and  harbor  bill  becomes  a  law,  there  will  be  available  $15,000 
''for  dredging  and  removing  obstructions  and  straightening  channel  between  Jef- 
ferson, Tex.,  and  Shreveport,  La.,''  and  an  elevator  dredge,  well  adapted  for  the  pur- 
pose, recently  purchased  for  general  service  on  the  streams  of  this  district,  will  be 
sent  to  do  the  work  as  soon  as  it  can  be  spared. 

Very  respectfully,  J.  H.  Willard, 

Mttfor,  Carps  of  EngineerB, 

W.  T.  Atkins, 

President  Jefferson  Commercial  Club,  Jefferson,  Tex. 


JBFFBRSON  OOHMBRGIAL  ClUB, 

Jefferson,  Tex,,  August  1, 1896. 

Dbar  Sir:  At  a  meeting  of  the  Commercial  Club  yesterday  afternoon  a  resolution 
was  passed  to  the  effect  that  the  president  of  the  club  correspond  with  you  reli^ 
tive  to  the  expenditure  of  the  $15,000  on  hand  and  appropriated  by  the  last  Con- 
gress. The  bayou  is  very  low  now.  The  logs  and  stamps  that  create  sand  bars  can 
now  be  seen  and  easily  removed.  A  survey  of  the  bayon  could  now  be  more  cor- 
rectly made,  owing  to  the  low  stage  of  the  water,  than  at  any  other  time.  The 
dredge  boat  could  do  very  effective  work  now,  such  as  removing  sunken  logs, 
stamps,  etc. 

The  city  is  now  negotiating  with  the  Yicksbare,  Shreveport  and  Pacific  Railway 
Company,  looking  to  the  extension  of  that  road  £om  Waskom  Station  or  the  State 
line,  the  western  terminus  of  the  Vicksburg,  Shreveport  and  Pacific,  to  this  point. 
The  benefits  to  be  derived  by  the  company  making  the  extension  is  so  manifest  that 
very  little  apprehension  is  felt  on  the  part  of  the  city  in  the  extension  not  being 
made.  The  demands  of  the  company  on  the  city  have  been  complied  with.  It  is  not 
on  the  volume  of  business  that  the  city  is  now  doing  that  we  base  our  demands  for 
navigation,  but  it  is  on  what  was  done  when  we  had  it,  and  what  we  will  do  when 
the  Govornment  restores  to  us  that  which  it  has  taken  away.  All  the  country,  tak- 
ing the  Texas  and  Pacific  as  the  southern  line,  west  to  Port  Worth,  thence  north  to 
R^  River,  including  about  thirty  counties,  will  be  the  beneficiaries  by  making  the 
bayon  here  navigable.  It  is  not  doing  the  country  named  justice  to  have  them 
deprived  of  the  benefits  of  water  rates,  simply  because  the  commerce  of  Jefferson 
does  not  apparently  justify  the  expenditure  bv  the  Government  of  putting  in  asystem 
of  locks  and  dams.  Marshall  is  now  seriously  contemplating  the  building  of  a  rail- 
way from  that  city  here,  to  connect  with  the  Vicksburg,  Shreveport  and  Pacific,  and 
take  advantage  of  our  water.  This  would  cost  Marshall  some  $80,000,  yet  they  esti- 
mate it  would  pay  them  to  build  the  line,  as  the  savings  in  freights  would  more  than 
refund  it  in  less  than  two  years.  Prom  the  foregoing  you  can  form  some  idea  of  the 
benefits  to  be  derived  by  the  improvement  of  the  navigation  we  have  been  praying 
for.  We  trust  you  will  take  the  matter  up  at  once,  so  that  it  can  be  properly  pre- 
sented to  Congress  in  December  next.  Kindly  advise  us  of  your  conclusions  m  the 
matter. 

Yours,  very  truly,  W.  T.  Atkins, 

President  Commercial  Club. 

M%i.  J.  H.  WiLLABD* 

Ukitbd  Statbs  Enoinber  Officb, 

Viokshurg,  Miss.,  August  4, 1896. 
Dbar  Sir:  Your  letter  of  the  let  instant,  respecting  work  f^r  improvement  of 
Cypress  Bayou  and  the  lakes  between  Jefferson  and  Shreveport,  has  been  received. 
In  accordance  with  directions  received  June  22,  on  June  24, 1896, 1  submitted  to  the 
Chief  of  Engineers,  United  States  Army,  through  the  division  engineer.  Southwest 
Division,  a  project  for  expenditure  of  the  fun£  appropriated  for  this  work,  but  as 
yet  have  received  no  notification  of  action  upon  the  paper. 
Very  respectfully, 

J.  H.  Willard, 
Major,  Corps  of  Engineere, 
W.  T.  Atkins, 

President  Jefferson  Commercial  Club,  Jefferson^  T«r. 
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The  Jefferson  Commercial  Club, 

Jtjfwwn^  T«jr.y  Jwm  14, 1897, 
Dear  Sir:  The  estimate  herewith  Bubmitted  of  the  Tolame  of  business  that  would 
be  directly  benefited  by  the  immediate  and  permanent  improvement  of  both  Cypress 
and  Red  rivers,  so  as  to  make  navigation  continuous  throughout  the  year,  is  pre- 
dicted on  the  estimated  volume  of  business  in  some  thirty  counties.  We  assume  the 
proposition  that  the  proper  and  correct  estimate  of  the  business  benefited  by  the 
improvement  of  the  nvers  heretofore  referred  to  would  be  to  take  the  extreme  south- 
.western  comer  of  Andrews  County,  a^oining  New  Mexico,  tlMnce  east  to  the  south- 
eastern comer  of  Panola  County,  adjoining  the  Louisiana  line,  taking  all  of  the  ter- 
ritoTj  north  of  that  line  in  the  State  of  Texas,  and  possibly  a  portion  of  the  Indian 
Territory  adjoining  Texas,  would  and  could  be  said  to  be  largelv  benefited  by  the 
improvement  asked.  In  the  estimate  made  no  account  is  taken  of  the  wheat  crop  of 
northern  and  western  Texas.  A  possible  crop  is  now  in  sight  of  some  18,000,000 
bushels.  As  New  Orleans  is  rapidly  forging  to  the  firont  as  an  export  market,  espe- 
cially for  wheat  and  com,  is  it  not  fair  and  Just  to  assume  that  with  the  opening 
of  Cypress  and  Red  rivers,  so  that  large  and  commodious  boats  could  navigate 
these  streams,  as  in  years  past,  that  much  of  the  wheat  and  com  of  north  and  north- 
west Texas  would  find  its  way  to  the  markets  of  the  world  via  the  river  route,  thus 
cheapening  the  rates  to  the  seaboard  on  the  volume  going  out  by  the  boats  and  also 
that  going  by  railt  This,  we  presume,  you  will  not  deny  as  a  matter  of  fact.  Our 
eetimate  for  the  thirty  counties  is  as  follows : 

Estimated  population 600,000 

Annual  cotton  crop  (estimated) bales..  600,000 

Esftimated  value $18,000,000 

Freight  to  eastern  seaboard  (estimated) $2,500,000 

Savings  in  freight  by  water  route $1,250,000 

Estimated  cotton  seed tons..  300,000 

Estimated  value $1,800,000 

Estimated  savings  on  freights $300,000 

Annual  expenditure  by  the  completion  and  development  of  the  iron 

interests $2,500,000 

Estimated  freights  paid  by  all  lines  of  business  in  thirty  counties $8, 000, 000 

Estimated  volume  of  business  transacted  in  the  thirty  oouuties  included 

in  estimate $80,000,000 

Prox>erty  idle,  unoccupied,  including  furnace,  gns  works,  woolen  mill, 
brick  buildings,  and  other  investments  abandoned  in  and  near  Jef- 
ferson, and  depreciations  in  values  for  want  of  navigation  in  these 

streams $3,000,000 

The  foregoing  is,  we  believe,  a  very  conservative  estimate  and  shows  plainly  the 
great  and  grievous  wrong  that  has  l>een  done  this  section  of  the  State  for  the  want 
of  the  navigation  in  question. 

We  nrgently  and  earnestly  recommend  and  petition  that  you,  as  the  representa- 
tive of  the  Government,  maxe  such  recommendations  for  an  appropriation  sufficient 
in  amount  as  will  give  and  restore  to  this  section  of  the  State  the  na^rigation  it  once 
had.  We  are  aware  of  the  fact  that  other  streams  of  less  importance,  in  your  own 
immediate  department  and  in  other  sections  of  the  United  States,  have  received  and 
are  receiving  large  appropriations,  and  the  beneficiaries  herein  are  as  much  entitled 
to  the  appropriation  asked  for  as  any  other  section. 

They  are  paying  tbeir  proportion  of  tbe  taxes  neoesdary  for  the  maintenance  of 
the  Government,  and  are  therefore  as  much  entitled  to  recognition  and  protection 
as  any  other  portion  of  the  Union. 

We  are  not  making  an  unreasonable  demand.    We  are  only  asking  for  that  which 
Justly,  honestly,  and  tmly  belongs  to  us. 
Very  respectfully,  * 

Thb  Jefferson  Commercial  Club, 
Per  W.  T.  Atkins,  Vio^-PrendenU 
Geo.  NiSDKRMBiBR,  Secretary* 

M^).  J.  H.  WiLLARD, 

(Jarps  ofJBHgineer§,  U,  8,  A. 


Jefferson  Comboercial  Club, 

Jefferson,  Tex.,  August  31,  1896. 
Sir:  When  the  rights  of  the  people  have  been  ignored,  and  when  the  appeals  of 
the  people  have  been  time  and  again  unheard  and  put  aside  by  subordinate  officers, 
these  officers  assuming  that  the  people  whose  rights  have  been  ignored  are  unac- 
quainted with  the  facts  and  surroundings  and  know  nothing  of  the  cause  of  their 
complaint,  it  becomes  necessary  that  the  people  should  appeal  to  higher  authority, 
hoping  that  all  wrongs  heretofore  done  them  may  be  righted,  and  the  great  financial 
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losses  sustained  by  reason  of  saoh  negligence  may^  in  a  measnre,  be  returned  by  the 
prompt  righting  of  the  wrong. 

Feeling  that  this  city,  county,  and  the  country— the  beneficiaries  by  the  improye- 
meuts  of  Cypress  River,  including  some  thirty-odd  counties,  containing  at  least 
500,000  people— have  been  and  are  being  greatly  wronged  by  the  continued  neglect 
of  Cypress  River  and  Red  River  below  Shreveport,  believing  this,  the  Commercial 
Club  of  this  city  have  determined  to  appeal  to  yon,  believing  that  you  will  not  sub- 
mit to  any  injustice  being  done  anyone  or  any  section  of  the  country  if  the  facts  are 
honestly  placed  before  you.  This  club  disclaims  all  intention  of  impugning  the 
motives  of  anyone,  or  doing  anyone  an  injustice,  yet  such  a  grievous  wrong  has  been 
done  this  section  of  the  State  by  the  neglect  of  the  engineer  in  charge  of  this  depart- 
ment that  the  club  is  forced  to  appeal  to  yon  for  a  proper  investigation  as  to  the 
cause  of  this  continued  neglect  and  injury  done  the  navigation  of  Cypress  River. 

Senator  Flanagan,  of  Texas,  March  i,  1875,  made  the  following  statement:  ''I  pro- 
pose to  amend,  on  page  15,  by  inserting  at  the  end  of  line  340,  *  for  a  continuation 
of  the  iinprovemeuts  of  Cypress  Bayou,  in  Texas,  $50,000,'  be  continued,''  saying: 
**  That  is  legitimate,  and  really  the  recommendation  of  the  oAicers  of  the  Grovernment 
was  some  $812,000,  but  I  had  no  idea  that  the  Senate  would  be  so  liberally  disposed, 
or  I  should  have  contended  for  $300,000;  but  I  thought  if  I  could  get  the  $50,000  I 
would  be  gratified,  and  still  shall  be  if  the  Senate  will  pass  it." 

It  would  seem  that  had  the  gentleman  understood  the  situation  he  could  have 
gotten  what  w  as  recommended  by  the  Government  officers,  $312,000.  Evidently  they 
were  justified  by  the  commerce  in  then  making  the  recommendation. 

January  5, 1885,  Capt.  Eric  Bergland  made  the  following  report :  '*  In  compliance 
with  letter  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  dated  Office  of  the  Chief 
of  Engineers,  United  States  Army,  Washington,  D.  C,  July  31,  1884,  and  the 
requirements  of  the  river  and  harbor  act  of  July  5,  1884,  I  have  the  honor  to  sub- 
mit the  follow  ing  report  on  the  examination  of  Cypress  Bayou  and  the  lakes  between 
Jefferson,  Tex.,  and  Shreveport,  La.,  made  for  the  purpose  of  ascertaining  if  the 
necessary  improvements  can  not  be  made  upon  some  other  plan  than  building  a  dam 
across  the  Albany  Flats,  as  recommended  by  the  engineer.^' 

It  would  seem  that  the  engineer  had  recommended  a  dam  across  Albany  Flats,  yet 
for  some  cause  and  at  the  instigation  of  someone  a  plan  was  called  for  to  see  if  somo 
other  plan  could  bo  found  than  the  one  suggested.  Why  was  this  donef  Again, 
Captain  Bergland  says^  under  same  date :  '^  A  report  upon  the  examination  of  Cypress 
Bayou  was  sent  to  tlie  Department  by  Major  Miller,  with  letter  dated  August  1,  1883. 
In  this  report  the  amount  estimated  for  the  necessary  improvements  was  given  at 
$19,000.  In  order  to  ascertain  whether  any  important  changes  had  occurred  since 
the  (Examination  in  1883,  I  directed  Assistant  Engineer  F.  S.  Burrows  to  make  an 
exumiuation  and  submit  plans  and  estimate  for  improvement.  His  report,  which 
is  submitted  lierewith,  describes  in  detail  the  existing  obstructions  to  navigation, 
the  estimated  cost  of  removing  these,  and  the  benefits  to  commerce  that  may  be 
expected  from  such  improvements."  Yonr  special  attention  is  directed  to  this  report. 
Ca])tain  Bergland,  continuing,  says:  ''It  is  estimated  that  an  expenditure  of  $16,000 
will  secure  safe  navigation  between  Jefferson,  Tex.,  and  Shreveport,  La.,  for  a  period 
of  seven  or  eight  months  each  year."  Yet  a  previous  recommendation  had  been 
made  for  a  dam  at  Albany  Flats.  He  further  says :  "As  $94,000  has  heretofore  been 
appropriated  for  this  improvement,  I  would  recommend  that  the  amount  required  to 
complete  it  be  appropriated."  He  further  says:  ''No  work  has  been  done  on  C'ypresa 
Bavou  since  1880,  with  the  exception  of  the  removal  of  a  number  of  leaning  trees  in 
February,  1884." 

Mr.  Burrows  in  his  report  of  December,  1884,  says:  ."  Throughout  Twelve  Mile 
Bayou,  which  has  a  length  of  11  or  12  miles,  there  is  never  less  than  4  feet  of  water 
at  the  lowest  stage.  It  has  a  width  varying  from  200  to  400  feet."  Continniug,  he 
says:  " From  the  head  of  Twelve  Mile  Bayou  to  Albany  Flats  the  channel  through 
Sodo  Lake  contains  all  the  water  duriu|;  a  low  stage,  and  is  merely  a  oontinnation  of 
Twelve  Mile  Bayou,  being  200  feet  wide,  from  4  to  6  feet  deep,  having  a  strong 
current." 

"In  order  to  reclaim  and  improve  navigation  through  the  lakes.  Major  Howell  sub- 
mitted in  1874  a  plan  for  the  construction  of  a  hi^h-water  dam,  and  a  cut  from 
Albany'  Point,  on  Sodo  Lake,  to  Gold  Point,  on  Red  River,  making  the  outlet  from  the 
lakes  into  Red  River  instead  of  through  Twelve  Mile  Bayou,  as  at  present.  As  the 
surface  of  the  water  at  Gold  Point  in  Red  River  is  6  feet  higher  than  the  surface 
of  the  water  iu  Sodo  Lake  at  Albanv  Point,  the  object  was  to  gain  the  advantage 
of  this  extra  elevation  across  the  shoal  water  of  Sodo  Lake.  This  plan  would 
undoubtedly  solve  the  problem  of  navigation  through  the  lakes,  but  its  great  cost 
(estimated  at  $372,580)  has  proved  thus  far  an  insurmountable  obstacle  to  its 
adoption." 

We  will  now  qnote  from  the  report  on  the  internal  commerce  of  the  United  States 
for  the  year  1891.    Speaking  of  the  Erie  Canal,  Mr.  J.  C.  Brown^  statisticiui  of  tJie 
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New  York  Prodnce  Exchange,  save :  "  The  Erie  Canal  cost  $51,000,000,  and  the  State 
expends  on  it  $720,000  a  vear  in  keeping  it  in  repair,  but  it  effects  a  saving  of  OTer 
$4,000,000  a  year  in  freight  charges  on  the  wheat  alone  that  goes  into  New  York  City, 
to  say  nothing  of  five  times  greater  weight  of  other  freights  going  into  and  oat  of 
that  city.  The  money  is  certainly  well  spent."  He  says:  "The  $4,000,000  saving 
was  not  oc  the  wheat  that  went  into  New  York  through  the  canal,  hut  all  that  went 
into  the  city  by  railroads  also.'' 

•  Thus  you  see  it  is  not  only  the  saving  the  country  makes  on  the  products  that  pass 
through  the  waterway,  but  on  the  railroads  touching  the  water  points.  We  submit 
the  proposition  that  had  Major  Howell's  plan,  submitted  in  1874,  to  give  this  section 
of  the  State  (at  a  cost  of  $372,580)  navigation  been  accepted  and  the  work  completed, 
the  saving  to  the  people  alone  on  cotton  would  have  fully  reached  $500,000  since 
then.  In  this  estimate  no  calculation  is  made  of  other  merchandise.  The  freight 
receipts  at  this  place  by  the  railroads  average  nearly  $200,000  per  annum,  or  nearly 
$5,000,000  since  1874,  twenty-two  years  ago.  A  oonservative  estimate  of  35  per  cent 
on  all  other  merchandise  would  have  been  saved  had  we  had  navigation.  This  is 
assuming  that  no  increase  of  business  would  have  taken  place ;  yet  everyone  knows 
that  the  business  would  have  at  least  doubled. 

Mr.  Brown  further  says:  "It  is  not  necessary'  that  the  water  line  should  carry  the 
freight  to  cheapen  the  rate.  It  cheapens  what  it  does  not  carry  as  well  as  what  it 
does.  In  short,  it  regulates  r^tes  on  all  lines  of  carriage  that  converge  at  a  common 
point  with  it." 

Your  attention  is  respectfully  called  to  the  fact  that  the  engineers,  acting  under 
instruction 8  from  someone,  have,  it  appears  to  us,  systematically  destroyed  the  navi- 
gation of  Cypress  River  for  first  one  pretext  and  then  another.  The  water  of  Upper 
Rod  River  has  been  shut  off  so  that  no  water  from  it  can  enter  the  lakes  as  nature 
provided  that  it  should.  The  first  and  most  disastrous  step  taken  by  your  Depart- 
ment was  the  removal  of  the  raft  which  was  nature's  dam  to  protect  the  navigation 
of  Cypress  River,  and,  we  dare  say,  protect  Upper  Red  River  also.  In  engineering, 
as  in  chemistry,  nature  is  the  most  skillful. 

We  desire  to  call  your  attention  to  the  fact  that  in  the  estimates  made  for  the 
improvements  of  Cypress  River  that  no  stress  should  be  placed  on  the  volume  of 
business  done  by  the  river  now,  for  the  reason  that  navigation  has  for  some  cause 
been  destroyed.  Yon  should  estimate  the  volume  of  business  done  previous  to  the 
destruction  of  it  and  what  would  be  done  aft«r  its  restoration.  Justice  is  one  of  the 
cardinal  virtues;  so  is  restitntion.  This  section  of  the  State  has  been  wronpced,  and 
at  a  cost  of  millions.  We  appeal  to  yon  to  have  restored  to  us  that  which  hiw  been 
taken  froni  us.  The  flimsy  excuse  that  large  bodies  of  land  have  been  redeemed  by 
the  stopping  up  of  Red  River  is  absurdity  itself.  There  is  too  much  vacant  and 
unoccupied  land  in  the  United  States  to  squander  millions  of  dollars  in  excessive 
freights  for  such  a  purpose.  We  submit  that  if  the  Mississippi  River  was  dammed 
at  the  month  of  Red  River,  and  the  waters  of  that  stream  forced  through  Atchafalaya 
into  the  Gulf,  the  city  of  New  Orleans  would  soon  become  a  victim  to  the  greed  of 
the  railroads,  and  would  not  long  exist.  Your  department  has  shut  out  our  supply 
of  water  and  not  offered  to  give  us  any  relief  in  place  of  it.  Your  engineer  answers 
to  our  appeal  for  help  and  restitution,  ''Your  commerce  does  not  justify  the  expendi- 
ture." Congress  has  been  importuned  by  numerous  petitions  from  all  over  northern 
Texas,  asking  that  navigation  be  restored  in  Cypress  River.  If  the  QoveiTiment  will 
restore  to  us  the  navigation  we  had,  we  will  furnish  the  commerce. 

In  this  section  of  the  State  there  is  a  very  large  and  undeveloped  iron  ind  nstry .  This 
industry,  you  understand,  requires  large  quantities  of  coal,  and  it  must  of  necessity 
be  cheap.  Alabama  is  now  putting  her  coal  on  the  Mississippi  River  at  Greenville. 
With  ample  navigation  in  both  Cypress  and  Red  River  this  coal  could  be  barged 
here  at  n  nominal  cost.  Can  this  interest  bo  developed  before  you  give  us  the  water? 
Again,  the  pro<lnots  of  the  iron  plant  can  be  put  in  the  markets  by  water.  Can  wo 
do  it  unless  you  restore  us  the  navigation  we  hadf  Navigation  would  save  to  the 
people  of  northern  and  central  Texas  thousands  of  dollars  in  freight  alone  on  coal. 
We  notice  that  streams  of  lees  importance  than  Cypress  Bayou  and  Red  River  receive 
large  appropriations,  while  ours  gets  a  $10,000  appropriation,  with  $5,000  unexpended, 
for  a  resnrvey,  and,  perhaps,  adverse  report,  because  the  commerco  docs  not  justify 
it.    For  this  reason,  as  before  stated,  we  have  been  robbed  of  our  water  privileges. 

No  better  time  than  now  could  be  selected  to  remove  the  stumps,  logs,  and  snags 
that  would  otherwise  obstruct  the  navigation. 

The  club  has  called  Mi^or  Willard's  attention  to  it,  but  as  yet  nothing  has  been 
done.  We  submit  that  these  small  appropriations,  making  surveys,  will  not  increase 
our  prospects  of  getting  the  improvements  so  much  desired.  Navigation  in  Cypress 
River  is  practicable  and  feasible,  so  says  Mi^jor  Howell,  and  we  think  Major  lien- 
yanid  also.  Then  why  not  have  an  appropriation  suflflcieutly  large  to  do  what  is 
necessary  to  complete  the  work?  It  will  certainly  be  admitted  by  everyone  with 
any  legal  knowledge  that  even  the  Government  has  not  the  right  to  destroy  the 
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people's  highway  to  the  markets  of  the  world.  Restitution  must  ho  made  when 
called  on.  This  is;  we  understand,  the  common  law.  The  clah  trusts  that  the  Depart- 
ment will  see  the  justice  of  our  cause,  and  see  that  tlie  great  wroo^jp  that  has  heen 
done  this  section  of  the  State  is  at  once,  or  as  soon  as  practicahle,  righted. 

We  have  endeavored  to  place  the  matter  before  you  in  an  impartial  way,  and  with- 
out any  prejudice  to  anyone.  We  have  stated  the  fncts  as  we  understand  them.  We 
have  made  this  more  voluminous  than  we  intended,  yet  we  can  only  plead  in  apology 
the  justice  of  our  cause  and  the  earnestness  of  the  500,000  people  ttiat  demand  thaijt 
the  restitution  they  deserve  he  made  and  the  grievous  wrong  done  them  he  righted. 

Kindly  make  a  thorough  investigation  of  the  matter  and  favor  us  with  your 
conclusions. 


We  are,  very  respectfully, 
Hon.  Secretabt  of  War. 


THB  JeFFKRSON  COMBfRROlAL  ClUB, 

By  W.  T.  Atkins,  President. 


U4. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND 

LOUISIANA. 

Operations  in  these  streams  daring  the  fiscal  year  ending  Jane  30, 
1897,  were  continaed  as  follows: 

GENERAL  IMPROVEMENT. 

The  U.  S.  snag  boat  0.  G.  Wagner,  Watkins  Decker,  master,  com- 
menced work  at  mouth  of  Black  River  November  1, 1806,  and  from  that 
date  to  Janaary  5, 1807,  continued  upstream  to  Monroe,  La.,  a  distance 
of  174  miles.  All  obstructions  in  the  channel  that  could  be  located 
were  removed,  and  the  stages  were  favorable  for  this  class  of  work 
until  November  27,  when  a  temporary  rise  set  in. 

During  the  period  of  lowest  water,  November  1-26,  operations  were 
carried  up  to  Bayou  Louis  Bar,  and  the  master  of  the  siiag  boat  reported 
notable  improvement  at  the  following  places,  viz.  Little  Prairie  Bend, 
below  Hardscramble  Landing,  between  Oakland  and  Monterey,  and  at 
Kincaid  Bayou,  in  Black  River,  and  just  above  Big  Orchard,  Tew  Place, 
above  and  in  front  of  Hope  Landing,  Harrisonburg  Bar,  and  lower  end 
of  Bayou  Louis  Bar,  in  Ouachita  River. 

On  reaching  Catahoula  Shoals,  November  30,  a  break  in  the  dam  at 
that  place  was  found,  and  the  day  was  spent  in  trying  to  check  it  with 
the  means  at  hand.  The  breach  was  about  60  feet  wide,  and  the  caving 
and  widening  was  stopped  at  both  ends  by  means  of  sacks  of  earth, 
which  was  all  that  could  be  done,  with  the  water  rising  rapidly. 

The  rise  of  Lower  Ouachita  continued  until  December  6,  when  it 
reached  about  an  18-foot  stage.  A  fall  set  in  at  once,  and  by  end  of 
December  the  stage  was  about  3  feet  above  low  water.  December  1-13 
the  Wagne}'  continued  work  from  Catahoula  Shoals  to  Lafeta  Landing. 
The  water  having  fallen  considerably  in  this  period,  December  14  and 
15  the  boat  returned  to  Catahoula  Shoals,  where  it  was  employed  in 
repairing  the  break  in  the  dam  until  December  23.  The  break  occurred 
where  the  former  channel  was,  and  when  the  Wagner  commenced 
repairs,  December  15,  there  was  about  2  feet  depth  over  the  dam.  The 
current  had  slackened  considerably,  and  there  seemed  to  have  been  no 
caving  since  the  attempt  to  check  it  November  30.  The  trunks  of  17 
heavy  trees,  ranging  from  24  to  60  feet  in  length  and  2  to  3  feet  in 
diameter  at  butt,  were  laid  across  just  below  the  breach  to  stop  the 
current,  after  which  the  hole  in  the  dam  was  closed  with  sacks  of  earth, 
weighted  down  with  a  layer  of  rock  about  1  foot  thick.    This  fill  was  a 
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necessary  expedient,  and  was  not  intended  and  can  not  be  expected  to 
hold  permanently.  As  soon  as  practicable  this  part  of  the  dam  shonld 
be  rebuilt  and  its  section  increased. 

December  23-Jannary  5  the  Wagner  worked  from  Catahoula  Shoals 
to  Monroe.  The  channel  was  cleared  of  all  obstructions  In  sight,  and 
the  drag  chain  used  at  shoal  places  to  catch  those  hidden  from  view. 
Timber  was  cut  from  caYin|^  banks  in  short  bends  below  Pritchard 
Landing,  opposite  Needle  Pomt  and  below  George  Bridger's,  to  prevent 
its  sliding  into  the  channel. 

Until  the  latter  part  of  the  year  the  river  stages  were  too  high  to 
resume  snagging  operations,  and  the  Wagner  was  laid  up  at  Monroe, 
where  need^  repairs  of  the  vessel  were  made. 

The  following  is  a  summary  of  the  work  done  by  the  Warner  Novem- 
ber 1-January  5,  viz: 


_  I  pulled 573 

Stamps  palled.. 45 

StnmpB  cut  and  destroyed 16 

Shore  snags  cnt  and  destroyed 294 

Side  jams  removed 2 

Leaning  trees  cnt «.  419 

Trees  girdled 62 

Repaired  break  in  dam  at  Catahoula  Shoals,  requiring  the  placing  of  17  tree 
tounks,  8^200  sacks  of  earth,  and  about  180  cubic  yar£  of  rock. 

When  work  in  Bayou  Bartholomew  was  suspended,  October  17, 1806, 
the  party,  equipped  with  axes,  saws,  tackle,  explosives,  etc.,  under  local 
supervision  of  Overseer  J.  B.  Yaughan,  was  transferred  to  Ouachita 
Biver.  October  19-November  26  operations  were  carried  upstream 
from  mouth  of  Bartholomew,  La.,  to  Lapile  Landing,  Arkansas,  a 
distance  of  36  miles.  Work  consisted  of  cutting  or  destroying  lean- 
ing trees,  logs,  and  stumps  along  the  banks,  and  removing  channel 
and  shore  snags.  Whenever  practicable,  they  were  cut  or  sawed  up, 
but  where  this  was  difficult  they  were  removed  with  block  and  tackle 
or  destroyed  with  explosives.  The  worst  obstructions  found  were 
caused  by  tree  slides,  which  were  felled,  cut  into  short  lengths,  and  the 
stumps  removed.  The  stage  was  low,  and  efifective  work  was  done; 
points  and  bends  were  all  cleared;  trees  and  logs  that  had  lodged  upon 
bars  were  removed;  deadened  timber  along  the  shore  was  felled  and 
cut  up,  or  pulled  far  back  in  the  woods;  and  every  effort  was  made  to 
put  the  stretch  in  safe  and  navigable  condition.  Numerous  obstructions 
were  found  along  what  are  known  as  the  "  Thirteen  Points,''  above 
Alabama  Landing,  and  the  banks  were  caving  badly  along  the  entire 
stretch  worked  over,  whole  trees  having  slid  or  fallen  into  the  river. 
The  shallowest  places  were  at  Papaw  Shoals,  a  sand  bar,  the  depth 
on  which  scoured  at  once  from  8  inches  to  2^  feet  after  logs  were 
removed  from  the  channel;  Bomeo  Shoals,  a  gravel  bar,  where  little 
increase  of  depth  was  obtained;  High  tower  Shoals,  where  the  river  is 
wide,  and  after  removing  a  few  logs  in  the  channel  the  quarter  boat 
passed  up  without  difficulty,  but  no  increase  of  depth  was  observed; 
just  below  Alabama  Landing  a  bed  of  logs  was  removed,  increasing 
the  depth  from  8  inches  to  2  feet;  Upper  Shiloh  Shoals,  a  sand  and 
gravel  bar,  covered  with  logs  and  fallen  trees  brought  in  by  caving 
banks,  the  removal  of  which  afforded  2^  feet  depth  at  the  low  stage; 
and  at  McDonald  Grossing,  just  above  the  latter  shoal,  a  sand  bar, 
from  which  snags  and  logs  were  removed,  increasing  the  channel  depth 
from  8  inches  to  2  feet. 

Heavy  rains  set  in  the  latter  part  of  November,  and  by  the  28th  the 
water  had  risen  so  much  that  work  could  not  continue  to  advantage. 
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The  quarter  boat  was  dropped  down  to  Ouachita  Oity,  where  the  foroe 
was  laid  off  Kovember  30.  By  December  22  the  stage  was  low  enoughi 
to  resume  operations,  the  party  was  reemployed,  and  from  then  to  Jan- 
uary 4, 1897,  continued  work  downstream  to  Lonewa,  a  distance  of  10 
miles.  High  water  at  this  time  stopped  the  work,  the  force  was  dis- 
charged, and  the  quarter  boat  was  dropped  down  to  Monroe  and  laid 
up  with  the  fleet  at  that  place  January  5. 

The  following  work  was  done  by  this  party  in  the  period  October  19- 
January  4,  viz: 

Channel  snags  out  and  destroyed 3,943 

Stumps  out  and  destroyed 1,251 

Shore  snags  oot  and  destroyed 713 

Logs  eat  and  destroyed 2,502 

Leanine  trees  cut  and  destroyed 3,319 

Trees  girdled 610 

Square  yards  wiUows  and  brusli  cut 6,697 

In  June,  1897,  the  IT.  S.  snag  boat  Oolumbiaj  with  Watkins  Decker 
as  master,  made  a  patrol  of  Ouachita  River  and  tributaries,  to  remove 
channel  snags,  floating  butts,  etc.  At  the  moderately  high  stage  only 
26  snags  were  found  between  Monroe,  La.,  and  Gamden,  Ark.,  and  none 
between  Monroe  and  Trinity,  La. 

During  the  coming  season  it  is  proposed  to  employ  a  party  at  low 
stages  to  cut  leaning  timber,  clear  caving  and  sliding  banks,  and 
remove  obstructions  in  the  channel  of  the  upper  river  between  Gamden 
and  Lapile  Landing,  Arkansas.  Below  Monroe  to  Bed  River  operations 
of  the  snag  boat  Wagner  wiU  be  continued,  and  the  dam  at  Gatahoula 
Shoals  repaired. 

SURVEY. 

During  July  and  August,  1896,  office  work  upon  maps  and  notes 
was  continued,  and  preparations  were  made  to  resume  field  work. 

To  expedite  progress  of  field  work  during  the  favorable  conditions  of 
weather  and  low  water,  arrangements  were  made  to  float  two  small 
quarter  boats  used  the  preceding  season  from  Monroe  down  to  Sinope, 
La.,  and  to  send  the  U.  S.  steamer  Columbia^  with  the  main  party,  sup- 
plies, and  outfit  to  Alexandria,  La.,  on  Red  River,  and,  after  completion 
of  a  survey  at  that  place,  the  steamer  was  to  proceed  to  Sinope,  where 
organization  would  be  completed  and  field  work  resumed.  The  party 
was  to  be  quartered  upon  the  Oolumbiay  and  the  quarter  boats  taken 
along  for  use  in  case  low  water  should  necessitate  laying  up  the  steamer. 

September  3-9  the  quarter  boats  were  moved  from  Monroe  to  Sinope, 
and  the  Columbia  left  Yicksburg  September  7,  but  was  unable  to  go 
up  Red  River  on  the  extreme  low  stage,  and  turned  back  near  the 
mouth  of  Saline  Bayou,  September  10.  Assistant  Engineer  T.  O. 
Thomas,  a  recorder,  and  a  laborer  proceeded  overland  to  make  the 
survey  at  Alexandria,  and  the  Columbia  returned  to  Ouachita  River, 
but  was  unable  to  cross  Bayou  Louis  Bar,  just  above  Harrisonburg, 
on  the  low  stage,  and  was  laid  up  at  Harrisonburg,  September  16,  to 
await  a  slight  rise,  or  until  the  survey  should  reach  that  place.  Teams 
were  hired,  and  the  instruments,  outfit,  and  supplies  hauled  about  54 
miles  by  road  to  the  quarter  boats  at  Sinope. 

The  survey  was  resumed  at  Sinope,  September  21,  and  from  that 
dato  to  December  23  was  carried  down  to  mouth  of  Black  River  and 
tied  on  the  survey  of  Red  River.  The  programme  of  work  was  essen- 
tially the  same  as  followed  the  preceding  season  (see  Report  Ghief  of 
Engineers,  1806,  p.  1595)  ^  but  as  precise  levels  had  been  run  previously 
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from  moatii  of  Black  Biver  to  Moniroe,  they  were  not  required,  and  on 
aooonnt  of  this  exception  the  scope  of  tox)ographical  work  was 
inoreased.  The  main  banks  of  the  river  were  traced  continuously 
without  regard  to  the  distance  they  might  lead  back,  but  particular 
iitteution  was  given  all  breaks,  whether  by  swales  or  bayous.  Lakes 
X>u*tly  within  the  limits  of  topography  were  traced  complete  by  stadia 
or  sketch,  and  the  hill  line  was  traced  continuously  (except  where  long 
distances  back)  by  stadia  when  within  the  800-meter  (about  one-half 
mile)  limit,  otherwise  by  sketch.  A  large  amount  of  back  topography 
was  taken  on  the  right  bank  below  Bceuf  Biver  to  Harrisonburg, 
necessitated  by  a  system  of  flank  waterways  leading  far  beyond  the 
usual  limits,  and  which  could  not  be  sketched  as  elevations,  were  the 
important  feature.  Along  Black  Biver,  below  Trinity,  La.,  as  a  rule 
main  banks  were  not  traced  by  stadia  far  beyond  the  one  half  mile 
limit;  minor  bayous  stopped  by  levees  were  traced  to  that  limit  and 
dropped,  and  flanking  waterways  were  not  studied  so  closely  as  along 
the  Ouachita.  All  topography,  front  and  back,  except  contour  points, 
was  plotted  on  the  field  sheets,  and  an  earnest  effort  made  to  reduce 
to  a  minimum  omissions  and  discrepancies  uninvestigated  in  the  field. 
On  the  way  down,  Boenf  Biver  was  run  out  for  a  distance  of  about  8 
kilometers  (near  5  miles),  and  a  permanent  reference  line  established 
at  the  upper  limit. 

The  steamer  Columbia  left  the  mouth  of  Black  Biver,  December  24. 
and  on  reaching  Trinity  the  survey  of  Tensas  Biver  was  taken  up  ana 
continued  to  Stanton  Station,  on  the  Natchez,  Bed  Biver  and  Texas 
Bidlroad,  about  the  same  distance  as  the  survey  of  Boeuf  Biver,  where 
a  permanent  reference  line  was  established  and  tied  in  by  check  levels 
and  triplicate  stadia  lines.  On  reaching  Catahoula  Shoals  an  exami- 
nation of  the  dam  at  that  place  was  made.  It  was  relocated  in  detail, 
cross- sectioned  at  intervals  with  level  and  tape^  and  the  extent  of  the 
breach  determined  as  closely  as  practicable,  with  the  new  fill  placed 
by  the  U.  S.  snag  boat  Wagner.  The  fill  was  cross-sectioned  also,  and 
the  sections  extended  some  distance  above  and  below  the  dam  by 
soundings.  Sounding  sections  used  November  4,  1896,  in  neighbor- 
hood of  the  dam  were  relocated  and  re-sounded  to  ascertain  the  effect, 
if  any,  of  the  break.  On  completion  of  this  work  the  Golumbiay  with 
the  two  quarter  boats  in  tow,  returned  to  Monroe,  reaching  that  place 
January  2, 1897.  On  account  of  stormy  weather  and  high  stages  of 
river,  the  boats  were  laid  up  and  the  field  party  discharged  with  the 
exception  of  the  employees  required  to  work  up  notes  of  survey  at  the 
office. 

Office  work  continued  until  the  latter  part  of  May,  1897.  March 
28-Apri]  27, 1897,  high-water  discharge  measurements  were  made  at 
Monroe,  La. 

To  close  the  gap  in  the  survey  above  Ohampagnolle  to  Camden,  Ark., 
and  to  provide  shelter  for  the  field  party  before  the  river  reached  a 
stage  too  low  to  tow,  the  U.  S.  steamer  Columbia  left  Monroe,  with  a 
quarter  boat  for  the  purpose,  April  28,  reached  Oamden  May  2,  and 
returned  to  Monroe  May  7.  High- water  gauges  were  set  at  intervals 
on  the  way  up. 

Several  days  were  spent  at  and  near  Gamden  completing  preparations 
for  field  work.  The  organization  was  perfected  May  10,  work  down  the 
river  commenced  that  date,  and  the  chain-line  cutting  passed  French- 
port  May  13.  At  Frenchport  precise  leveling  was  resumed,  starting 
from  the  bench  marks  established  at  that  locality  in  1894,  were  carried 
to  the  precise  bench  mark  at  Eldorado  Landing,  and  discontinued  at  the 
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latter  place  May  28.  May  31  test  levels  were  ran  from  Eldorado  Land- 
ing to  Champagnolle.  The  chain-line  catting  closed  on  the  permanent 
reference  line,  established  in  1895  a  short  distance  below  Champagnolle, 
on  May  29.  The  precise  levels  followed  the  chain-line  cat  and  the  main 
line  crossed  the  river  twice.  The  river  crossings  were  made  by  recip- 
rocal levelings,  bat,  as  only  one  instrament  was  available,  simnltaneous 
cross-river  readings  conld  not  be  taken.  For  this  reason  it  was  thoaght 
best  to  get  resalts  ander  some  diversity  of  conditions,  and  each  cross- 
ing was  duplicated  the  day  following  the  original  observation. 

Jane  1  test  levels  were  ran  between  the  precise  benches  established 
in  1895  at  and  near  Ghampagnolle,  and  the  next  day  the  party  returned 
to  Oamden.  At  Camden  the  force  was  increased  by  sach  additions  as 
were  necessary,  and  daring  the  month  the  chain  line,  topography,  hydro- 
graphy, and  ordinary  levels  between  that  place  and  Ghampagnolle  were 
completed.  With  exception  of  excessive  heat  the  latter  part  of  the 
month  the  weather  conditions  were  favorable.  A  sharp  rise  occurred 
early  in  the  month,  bat  subsided  quickly,  so  that  the  greater  part  of  the 
survey  was  made  at  a  low  stage.  More  than  the  usual  amount  of  sketch- 
ing was  done  in  tracing  out  back  bends,  bayoas,  and  lakes,  and  those  of 
importance  were  traced  by  stadia.  A  number  of  flank  waterways,  lying 
far  back  from  the  river,  could  not  be  traced  within  reasonable  time  or 
cost  on  account  of  thick  underbrush  and  canebrakes,  but  all  avail- 
able information  concerning  them  was  obtained  from  inhabitants  of  the 
localities,  the  essential  point  being  the  stages  at  which  the  river  dis- 
charges through  side  channels,  generally  found  to  be  about  6  meters 
(near  20  feet)  or  more  above  low  water,  which  would  not  interfere  with 
canalization  by  dams  of  moderate  height. 

In  the  early  part  of  June  an  assistant  and  recorder  were  employed  in 
checking  short  stretches  in  the  precise  levels  near  Donaldson,  on  the 
line  of  1894  from  Little  Eock  to  Gamden,  and  on  the  line  of  1897  below 
Gamdeu.  On  completion  of  this  work  preparations  were  made  for  pre- 
cise leveling  from  Greenville,  Miss.,  and  Arkansas  Gity,  Ark.,  along  the 
line  of  railroad  to  Bonita,  La.,  near  Bayou  Bartholomew,  and  down  that 
8ti*eam  to  its  mouth. 

The  chief  draftsman  was  sent  out  with  the  topographical  party  and 
plotted  their  work  on  tracing  linen,  thus  permitting  errors  that  might 
occur  to  be  corrected  while  close  at  hand,  and  giving  a  good  outline 
map  for  immediate  use  and  for  laying  out  the  final  sheets  to  best 
advantage.  The  main  river  has  been  mapped  in  this  way  from  the  St 
Louis  Southwestern  Railway  Bridge  above  Gamden,  Aik.,  to  Red 
Biver,  on  scale  1 :  10,000,  a  distance  of  about  575  kilometers  (360  miles). 
With  careful  adjustment  this  will  require  not  less  than  50  sheets  atlas 
(60  by  80  centimeters  within  borders)  for  the  finished  maps,  and  about 
72  sheets  for  the  profiles. 

The  possible  sites  tor  dams  will  be  elaborated  on  scale  1 : 1,000  with 
profiles  and  sections  probably  10  to  1«  The  meridian  is  parallel  to  one 
border  on  each  sheet,  and  this  number  of  sheets  will  be  necessary  both 
on  account  of  the  great  number  of  bends  and  windings  of  the  stream, 
not  infrequently  reversed,  and  the  general  southeasterly  course  from 
Gamden  to  Red  River,  the  southing  amounting  to  260  kilometers  (162 
miles)  and  the  easting  to  93  kilometers  (60  miles). 

The  field  sheets  are  now  being  inked  as  rapidly  as  possible,  to  furnish 
blue  prints  for  a  progress  report  if  one  should  be  called  for. 

The  precise  levels  have  been  completed  between  Arkadelphia  and 
Red  River,  and  office  computations  of  the  stretch  between  Frenchport 
and  Ghampagnolle  will  be  taken  np  and  finished  early  in  July. 
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Six  aathentic  benches  of  the  sarvey  of  1873  have  been  foand,  and 
two  of  1871,  and  as  the  levels  of  1873  touched  twenty-six  of  the  previ- 
ous survey,  some  use  may  be  made  of  their  work  in  the  immediate 
neighborhood  of  these  benches.  The  extreme  variations  in  the  levels 
of  1873,  as  tested  by  the  precise  levels,,  is  1.2  meters  (nearly  4  feet), 
ranging  from  2.3  feet  low  at  bench  17  of  1873,  at  Pigeon  Hill,  to  1.6  feet 
high  at  bench  14  of  1871,  a  few  miles  above  Trinity.  Unfortunately,  I 
have  no  means  of  locating  the  errors,  as  the  original  notes  can  not  be 
found,  the  books  in  this  office  being  copies.  The  notes  of  1871  are 
originals,  and  the  tests  by  precise  levels  indicate  less  variation  than  in 
those  of  1873.  But,  singularly  enough^  the  apparent  discrepancies 
between  the  levels  of  1871  and  1873  from  bench  14  of  1871  to  Camden 
are  such  that  the  difference  of  elevation  by  the  precise  levels  is  almost 
exactly  a  mean  between  them.  There  are  no  gauge  records  for  1871, 
although  it  is  known  that  there  was  at  least  one  gauge  at  Gamd/sn, 
Ark.,  but  there  are  broken  records  of  gauges  in  1873  at  Camden,  Buf- 
falo Flats,  Eldorado,  Monroe,  Columbia,  and  Trinity.  Ko  records  of 
established  benches  or  testing  can  be  found,  however,  so  that  their 
value  is  doubtful. 

There  have  been  no  great  floods  in  Ooachita  Eiver  since  the  present 
survey  began,  so  that  discharge  at  high  stages  will  remain  a  matter  for 
estimate. 

From  the  great  range  at  Monroe  between  low  water  of  1881  and  high 
water  of  1882,  over  15.25  meters  (say  50  feet),  4,000  cubic  meters  per 
second  (say  140,000  cubic  feet)  should  not  be  considered  an  extravagant 
estimate.  But  the  only  way  to  settle  the  question  is  to  watch  the 
weather  reports  and  send  out  gauging  parties  on  the  approach  of  a 
flood. 

Conditions  have  been  favorable  for  observations  at  low  stages,  and 
discharge  has  been  measured  at  many  points,  esi>ecially  above  and 
below  the  mouths  of  tributaries.  This  work  will  be  given  in  detail 
and  in  tabulated  form  when  finished,  but  a  few  approximations  are 
given  below,  actual  stage  not  stated: 

Eutaw  Rapids 10.0  C.  M.  S.  (.350  C.  F.  S.) 

Alabama  Landing 12.0  C.  M.  S.  (420  C.  F.  S.) 

Colnmbia 14.3  C.  M.  8.  (500  C.  F.  8. 

Colombia,  stage  4.6  (15  feet)  liigher 325.0  C.  M.  S.  (11,375  C.  F.  8. 

BcBof  River 7.0  C.  M.  S.  (245  C,  F.  8. 

Catahoula  Shoals 32.4  CM.  8.  (1,134  C.  F.  8.) 

These  results  are  not  encouraging,  and  indicate  a  much  smaller  dis- 
charge  at  extreme  low  water  than  had  been  supposed. 

Should  it  be  decided  that  a  slack  water  system  is  feasible  and  worthy 
to  be  undertaken  by  the  United  States,  this  fact  will  have  great  weight 
in  determining  not  only  the  type  of  dam,  its  lift,  etc.,  but  the  size  of 
the  locks,  which  I  fear  would  have  to  be  much  smaller  than  hoped  for 
by  those  who  have  interested  themselves  in  the  project.  The  great 
range  between  extreme  stages  in  Ouachita  and  its  tributaries  would 
require  either  a  great  number  of  dams  of  small  lift,  or  a  type  of  mova- 
ble dam  allowing  the  least  leakage,  and  it  is  not  at  all  unlikely  that  a 
mixed  system  might  be  decided  upon. 

Fortunately  the  revival  of  interest  in  the  subject  of  American  gates 
has  led  to  tlio  approval  of  improved  forms  of  bear  trap^  drum  wickets, 
and  needle  dams,  which  will  be  tested  on  large  scales  within  a  year,  the 
results  of  which  will  doubtless  be  of  substantial  aid  in  the  study  of  the 
project  for  Ouachita  River  and  its  tributaries. 

Former  surveys  of  Ouachita  Eiver  contemplated  slackwater  in  the 
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main  stream  withaat  regard  to  the  tributaries,  bat  this  survey  contem- 
plates forming  a  system,  tbe  idea  being  to  place  the  dams  below  tbe 
mouths  of  Tensas  and  Mafon,  Boeuf,  D'Arbonne,  Bayou  Bartholomew, 
and  Saline  liiver,  so  that  they  shall  be  pooled  at  the  same  time  as 
Ouachita  River,  according  to  their  slopes.  All  available  maps  of  these 
streams  have  been  collected,  some  made  lately  by  reconnaissance  with 
Land  Office  maps  in  hand,  and  while  it  is  not  proposed  to  make  an 
elaborate  survey  of  each,  it  is  intended  to  make  a  sufficiently  accurate 
survey  of  each  from  its  mouth  upstream,  say  for  50  kilometers  (about 
30  miles),  or  to  the  limit  of  the  probable  pool. 

It  will  be  necessary  also  to  run  out  all  side  channels  or  lakes  along 
Ouachita  Eiver,  and  to  extend  the  sections  across  the  valley,  especially 
in  that  portion  long  known  as  the  ^^  Overflow,''  not  only  to  insure  against 
diversion  or  flanking,  but  to  protect  the  United  States  from  suits  for 
damages  from  overflow  which  might  otherwise  be  charged  to  dams. 

For  like  reasons  special  pains  have  been  taken  to  get  accurate  levels 
of  authentic  high- water  marks  throughout  the  whole  valley.  There- 
fore, while  it  is  hoped  to  complete  the  survey  for  considerably  less  than 
first  estimated,  I  think  it  unsafe  to  reduce  it  at  the  present  time. 

Work  will  be  resumed  in  the  field  as  soon  as  it  is  considered  prudent 
to  do  so,  and  in  the  mean  time  the  notes  will  be  computed  and  put  in 
shape  and  the  field  maps  urged  to  completion. 

ESTIMATES. 

Completing  survey $70,000 

Quarter  boats  for  chopping  parties 5, 000 

Outfit,  tools,  and  repairs 2,500 

Expenses  of  snag  boats 25,000 

Expenses  of  chopping  parties 10,000 

Expenses  of  dredges 5,000 

Administration,  transportation,  gauges,  etc 2,500 

Total 120,000 

Money  statement. 

July  1, 1896,  balance  unexpended $76,354.73 

June  30,  1897,  amount  expended  during  fiscal  year 29, 541. 78 

July  1, 1897,  balance  unexpended 46,812.95 

July  1, 1897,  outstanding  liabilities 67.64 


July  1, 1897,  balance  available 46,755.31 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  120, 000. 00 
Submitted  in  compliance  with  reqnijrements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  amounts  expended  during  the  year  and  balances  July  1, 1897, 
are  as  follows: 


Allotments. 


For  general  improvement,  repairs,  oare  of  plant,  eto. 
For  survey , 

Total 


Expended 
daring 
year. 


$8,851.07 


l71 


20,541.78 


Balanees 
July  1,1897. 


$11,150.31 
35,853.64 


46,812.05 
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The  appropriations  have  been  as  follows: 


DKkeofMt. 


Looality. 


AjDonnt. 


Mar.    3,1871 

Do 

Jane  10, 1872 

00 

Mar.  8.1878 
Aug.  14, 1876 
Jane  18, 1878 
Mar.  3,1870 
June  14, 1880 
Mar.  3,1881 
Aag.  2,1882 
Joly  5,1884 
JLug,  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1802 
Aug.  18, 1894 

June  8,1806 


Between  Arkadelphla,  Ark.,  and  Loulaiana  State  line. 

Between  Arkansas  State  line  and  Trinity,  La , 

Between  Arkadelpbia,  Ark.,  and  Louisiana  State  line. 

Between  Arkansas  SUte  line  and  Trinity,  La 

do. 


Between  Camden,  Ark.,  and  Trinity,  La. , 

.do 

.do 


.do., 
.do., 
.do.. 


Between  Camden,  Ark.,  and  mouth  of  Blaok  Biver,  Louisiana. . 

do , 

do 


.do. 
..do. 


Between  Camden,  Ark.,  and  mouth  of  Black  RiTer,  Louisiana,  including 
survey 

Between  Camden,  Ark.,  and  mouth  of  Black  Biver,  Loulsiiuia,  and  for  com- 
pletion of  surrey 


Total. 


125,000 
26,000 
60,000 
40,000 
60,000 
12,000 
10,000 
10,000 
8,000 
12,000 
12,000 
15,000 
17,500 
20,000 
15,000 
40,000 

60,000 

70,000 


602,600 


COMMERCIAL  STATISTICS. 

Daring  the  fiscal  yeftr  1897  Black  and  Ouachita  rivers  were  navigable  for  regnlar 
New  Orleans  packets  to  Camden,  Ark.,  from  November  28  to  June  10.  Smaller  boats 
made  irregular  trips  above  Monroe,  La.,  at  intervals  prior  to  November  28.  Below 
Monroe  to  Harrisonburg  navigation  was  suspended  about  four  months,  daring  the 
period  of  lowest  water.    There  was  navigation  to  Harrisonburg,  La.,  the  entire  year. 

List  of  Bteamhoati  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


Oltgref  Camden. 


Ftrtor  City 


T.K.0re6na. 


gtsriing  Wktta... 


X«T«ie.. 


Stern- 
wheel. 


..do. 


.do. 


..do.. 


Side- 
wheel. 


Stem- 
wheel. 


457.45 


280.23 


136.8 


82.77 


117.00 


OS.  78 


Feet. 
ISO 


175 


126. 


8L8 


120 


100.2 


Feet. 
38 


17.3 


30.5 


23.0 


Feet. 
6.5 


6.5 


8.7 


3.1 


4.2 


2.0 


BraO. 


I 


Ft,  In, 
4    0 


2    2 


2    0 


1    8 


2    6 


Oil 


JR.  In, 
10    0 


5    6 


6    0 


3    2 


4   6 


8    6 


Between-* 


"New  Orleans  and— 

Monroe 

Danville 

^    Harrisonburg 

New    Orleans  and 

Camden. 
Monroe  and  Camden 
New  Orleans  and— 

Alabama  Landing 

Harrisonburg 

Columbia 

New  Orleans  and— 

Monroe 

Sinope 

Monroe  and — 

Bayou  D'Arbonne 

Saline  Kiver 

.    Boeuf  River 

Trinity  and  Littie 

River. 
Trinity  and  Tensas 

River  and  Bayou 
,    MaQon. 
Monroe  and  mouth 

of  BUck  River. 
Monroe  and  Bayou 

Bartholomew. 
Jonesville  and 
.    Bayou  Ma^on. 
Monroe  and  Baj'on 

D'Arbonne. 
Monroe    and  loeal 

landings  above 

and  below. 
Monroe  and  Bayou 
,   Bartholomew. 


1,058 


2,460 


600 


250 
100 


a  With  one  or  more  barges. 
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LUi  of  iieamhoaU  engttged  in  the  trade  during  tXefiioal  year — Continned. 


Name. 


i 


1 


Dnft 


t 


t 
I 


I 


Lilliea 

CA.Hma 

City  of  Brans  wick  a 

Excela 


..do.. 

...do., 
do- 
do.. 


Belle  Prinoe  ft.. 

Stoneware  fr 

RomB 


...do., 
do.. 
do.. 


Belle  of  D' Arbonne 

WiUDavisa.... 
Victora 


J.W.  Sway«io6. 

B.H.Bamiorea.. 
Kttnoaa 


...do.. 

...do.. 
...do 

...do 


.do. 
.do. 


H.M.Townsenda 
6.  W.  Lyouft 


GroverKft. 


LeeOiUft. 
Dorafr 


Julia  Hfr. 
Irwin  fr... 


61.42 

09.62 
77.01 

11&9 

100.12 
74.21 
41.85 

74.60 

76 
138.67 


FseL 
120 


119.6 
87.9 

123 

114.4 
100 
82.6 

HI 

100.8 
138 


Fe€L 
20 


21.3 
19.6 

21.6 

19.6 

17 

16.8 


28.6 
26 


Feet. 
8.5 


Ft  In. 
2    0 


FLin, 
4    0 


2    0 


8    0 


1  0 

2  2 

1  6 

2  0 

1  8 


7  6 

8  6 
2  6 

4  0 

2  2 


..do.. 
..do.. 

Tug  .. 


.do., 
.do.. 

.do., 
.do  .. 


171.47 

18.81 

89.7 
86.17 


4.5 
3.5 

4.9 
8 


135.7 

60.2 

116.7 
115 


80.1 
11.5 
18 


6.4 

6 

8.1 
4.4 


2    6 


6    0 


Hay  Fisher  a 

Wall's  Gasoline  5. 


Stem-    52.84 

wheel. 

..do.. 


Robinson's    Gaso- 

liue.5 
Waysata 


Skipper.. 


deb. 


...do. 
Tug. 


.do. 
.do. 


86 

85 

92 
70 

65 
88 


7 

8 

18.8 
10 

12 

7 


8    6 

4    6 
2U 

4    0 
2    6 


8  6 

4  6 

4  0 

4  0 

8  2 


16.04 


52.6 


12 


0  6 

1  0 
1    9 

"i'o' 


1  6 

2  6 

2    2 


Joneaville  and  New 

Orleans. 
Local  towing  oat  of 

LitUe    Biver    to 

mouth  of  Bed 

River. 
'Sew  Orleans   and 

Camden. 
Local  towing  near 

Ifonroe. 
New   Orleans    and 

Boeuf  River. 

{New-  Orleans  and— 
Saline  River 
Caiudon 

(New  Orleans  and— 
Saline  River 
Camden 

New  Orleans    and 

Boenf  River. 
Monroe  and  Bayou 

D'Arboune. 
(lionroe    and   New 
J    Orleans. 
I  Camden  and  New 
[    Orleans. 
New  Orleans    and 
Camden. 

....do 

[Jonesville  and 
I    Bayou  Ma^on. 
|JonesTille  and 
Little  River. 

I  Jonesville  and 
Baton  Rouse. 
Jonesville  and  Ten- 
sas River  and 
Bayou  Ma^on. 
Jonesville  and  Ten- 
sas River  and 

Bayou  Ma^;on. 
New   Orleans    and 

Canideu. 
New   Orleans    and 

Upper  Ouachita. 
Knignt    Landing 

and  Columbia. 
Knight  Landing 

and  Montgomery. 
Stafford  Point  and 

Red  River. 
Stafford  Point  and 

Boeuf  River, 
.    local  towing. 
Jonesville  and  Too- 

leys. 
[Jones  Landing  and 

mouth    Boeuf 

River. 
Stafford  Point  and 
[    Boeuf  River. 
Stafford  Point  and 

Boeuf    River, 

local  (owing. 
Tensas    River  and 

Baton  Rouge. 
Monroe  and  Bayon 

D' Arbonne,  local 

towing. 
....do.: 


156 
24 


Local  towing  to  saw- 
mills at  Monroe. 

do 

New  Orleans  and 
Boeuf  River. 


41 


110 


aTowboai. 


5  With  one  or  more  barges. 
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Summary  <^  oommerce  reported. 


ArUeles. 

1896-97. 

1896-96. 

18944)5. 

188»-94. 

1892-98. 

1891-92. 

1890-91. 

1889-90. 

Cotton 

Tons, 

12,059 

22,657 

16 

561 

2.302 

51,066 

119.099 

Tons. 
9.599 

254 

1,060 

49,000 

26,332 

Tons, 

21,070 

6,005 

166 

829 

218 

10.000 

18,891 

Tons. 
11,176 

549 

262 

28,257 

81.519 

Tons. 
11,388 
4,428 
4 
845 
18,000 
28,000 
9.878 

T^ms. 
21.890 
5,577 
7 

89 

461 

26,880 

28,402 

Tims, 
21,433 

172 
16,388 
120,000 
17,888 
18,000 
10,856 

Tons. 
16,652 

Cotton  seed 

Hides  and  skins. . 

Livestock 

Lumber •.. 

62 
7,951 

Sair  lo£s 

50,000 

StoTM 

21,159 

Kock 

8,540 

7.112 

5,660 

6^572 

5.251 

5,197 

783 

Total  down 

freight.... 

Betnni  freight.... 

212,160 
17,390 

98,161 
19.866 

62.839 
11.340 

82,052 
13,808 

77,284 
U,157 

83,503 
18,317 

211,855 
27,842 

101,701 
40,766 

Total 

229,550 

118. 017 

78,679 

95,860 

88,441 

101,820 

239,197 

142.467 

BstlmatodTftliie.. 

$5, 722, 000  $5. 123, 000 

$3,293,000|$3,430.000 

94,466,000 

96, 680, 600  99, 130,  OOOJflO,  234, 260 

Of  the  aboTe  freights,  the  trihataries  of  Ouachita  River  contributed  82,479  tons, 
valned  at  ^1,000,000. 

The  drought  of  1896  was  the  longest  and  most  disastrous  of  record.  Morehouse 
Parish  was  the  center,  and  it  extended  into  the  parishes  of  Ouachita,  Caldwell, 
CatahonlQ*.  Grant,  Wiun,  Natchitoches,  Bienville,  Webster,  Claiborne,  Lincoln,  Jack- 
son, and  Union,  the  minority  of  which  are  tributary  to  Ouachita  River.  Charitable 
distribution  was  made  to  the  smaller  class  of  farmers  in  these  parishes  of  966,000 
bushels  of  com,  and  provisions  which  cost  $862,696. 

Beceipie  and  ehipmente  of  hales  of  cotton  at  Monroe,  La* 


Bonte. 

1896-97. 

1895-96. 

1894-95. 

Roceived. 

Shipped. 

Roceived. 

Sliipped. 

Receiyed.l  Shipped. 

Vicksbnrg.  Shrevoport  and  Pacific  R.  B. 
Missoori  Facific  Kwv 

11,406 

21.421 

1,679 

17, 087 

19,661 
28,381 
3,133 

17,418 
14,731 
8,770 
17,872 

27,077 
19,976 
6,267 

16,614 

22.383 

4,698 

25,368 

81,380 
32,271 

River 

5,204 

Wa^on  ................................T 



Total --.... 

51,493 

51,175 

58,791 

58,819 

68,958 

68,864 

The  compress  at  Monroe  cost  $80,000,  has  a  storage  capacity  of  12,000  bales,  and  a 
compressing  capacity  of  100  bales  an  hour. 

Beoeipte  and  shipments  of  hales  of  cotton  at  Camden,  Arh, 


Route. 


1896-97. 


Received. 


Shipped. 


Mioaonri  Pacific  Railway 

St  Louis  Southwestern  Railway. 

River 

Wagon 

Total , 


1,342 

8,896 

0J8 

18,822 


6,881 
6,902 
5,963 


19,078 


18,246 
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Tho  following  infonaation  was  famiahed  by  the  Camden  Commeroial  Leagiie  as 
showing  the  resources  of  the  country  whose  commerce  and  freight  rates  are  affected 
by  navigation  of  Ouachita  River: 


1896-07. 


189S-96. 


Population  of  territory  ofltooted 

Anonal  cotton  crop  (OB timated) balea. 

Estiniatod  value 

Prenent  freight  rate  per  bale  to  eaetern  seaboard 

Froi gilt  saving  on  cotton,  if  water  route  were  available 

Annual  crop  of  cottonseed  (estimated) tons. 

Estimated  value 

Freight  saving  on  cotton  seed,  if  water  route  were  available 

Lumber  marketed tons. 

Value  of  lumber  shipped 

Taxable  property  in  district 

Amount  of  (reignt  paid  all  lines  of  transi>ortation 

Amount  of  business  transacted 


606,068 

878,678 

$34, 150, 230 

$3.60 

$1,640,000 

420,000 

$4,000,000 

$1,235,000 

5. 228, 818 

$01,806,980 

$87,538,000 

$18,785,000 

$212,058,000 


564,518 

818,408 

$82, 530. 020 

$3.50 

$1,550,000 

385,000 

$4,000,000 

$1,145,000 

4,835.000 

$82,700,000 

$84,635,000 

$17,815,000 

$107,805,000 


The  prevailing  freight  rates  are  as  follows :  By  river  from  New  Orleans  to  Camden, 
on  flour,  meats,  rice,  sugar,  molasses,  salt,  nails,  bagging,  ties,  etc.,  per  1<X)  pounds, 
ranges  from  10  cents  for  salt  to  12^  cents  for  flour,  and  not  to  exceed  25  cents  on 
other  articles.  Bv  rail  the  rate  is  70  cents  per  100  pounds  for  all.  A  bale  of  cotton 
goods  weighing  400  pounds  costs  $1.10  for  transportation  by  river  and  $4.40  by  rail. 
The  freight  on  a  carload  of  cheap  fnmitare  from  Chattanooga,  Tenu.,  to  Camden, 
Ark.,  amounted  to  $133.  From  Chattanooga  to  Memphis,  Tenn.,  310  miles,  the 
charge  was  $22,  but  from  Memphis  to  Camden,  208  miles,  it  was  $111.  When  there 
is  navigation  the  rate  per  bale  on  cotton  from  Camden  to  New  Orleans  is  $1  by  rail 
or  boat,  but  when  navigation  is  suspended  it  is  advanced  to  $3,10  by  rail. 

The  competing  lines  of  transportation  are  as  follows:  Ouachita  River  is  crossed 
by  the  8t.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark.;  by 
the  St.  Louis  Southwestern  Railway  (Cotton  Belt  Route)  at  Camden,  Ark.,  and  by 
tho  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis,  Iron 
Mouiituin  and  Southern  Railway  has  a  branch  line  parallel  to  the  river  from  Eldo- 
rado to  Gurdon,  Ark.,  and  thence  by  the  main  line  to  Arkadelphia.  A  projected 
extension  of  this  branch  will  give  direct  communication  with  the  Mississippi  River 
at  Arkansas  City,  Ark.,  the  part  to  be  built  being  from  Camden  to  Warren,  Ark., 
a  distance  of  about  50  miles.  The  Houston,  Central  Arkansas  and  Northern  Railroad 
(another  branch  of  the  Missouri  Pacific  system)  connects  with  Arkansas  City  at 
MoGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  about  midway 
between  Bayou-  Bartholomew  and  Boeuf  River,  touches  the  Ouachita  River,  and 
crosses  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.,  and  continues 
down,  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Riverton.  4  miles 
above  Columbia,  and  runs  thence  to  Alexandria,  La.  The  Natchez,  Red  River  and 
Texas  Railroad  (narrow  gauge)  runs  from  Black  River  Station,  opposite  Trinity,  to 
Vidalia,  La.,  on  Mississippi  River  opposite  Natchez,  Miss.  The  New  Orleans  and 
Northwestern  Railway  is  completed  from  Natchez,  Miss.,  to  Bastrop,  La.,  and  crosses 
Tensas  River  near  its  moutb  and  Bccuf  River  about  2  miles  north  of  Rayville,  La. 
A  railroad  from  Sunnyside,  Chicot  County,  Ark.,  on  Mississippi  River,  to  Hamburg, 
Ark.,  crossing  Bayou  Bartholomew  near  Portland,  is  projected.  The  extension  of  the 
Kansas  City,  Watkins  and  Gulf  Railway  from  Alexandria,  La.,  to  Natchez,  Miss.,  has 
been  begun,  and  wiU  cross  Black  River  about  7  miles  below  Trinity,  La. 


Us. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISDINA  AND  ARKANSAS. 

May  21, 1896,  a  party  equipped  with  axes,  saws,  explosives,  etc.,  was 
organized  under  Overseer  James  R.  Yaughau,  and  between  that  date 
and  June  30,  1896,  carried  operations  from  McGomb  Landing,  near 
moutb  of  Bearhouse  Creek,  the  present  head  of  navigation,  downstream 
to  witliin  2  miles  of  Parkdale,  Ark.,  a  distance  estimated  to  be  about 
46  milesf 

During  the  fiscal  year  ending  June  30, 1897,  operations  of  this  party 
were  continued  as  follows: 

From  July  1  to  October  17,  1896,  work  was  carried  downstream  to 
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moath  of  the  bayou.  A  prolonged  drought,  from  April  until  after 
operations  were  suspended,  put  the  stream  at  the  lowest  knpwn  stage, 
exposing  obstructions  in  the  channel,  and  affording  the  best  opportu- 
nity for  their  removal  since  the  project  for  improvement  of  navigation 
was  undertaken  by  the  United  States. 

Leaning  timber  was  felled,  cut  into  short  lengths,  and  so  disposed 
of  as  to  dry  out  and  not  become  future  snags.  Stumps  within  the 
banks  were  cut  close  to  the  ground  or  blown  up,  and  sharp  points, 
bends,  and  caving  or  sliding  banks  were  well  cleared  of  timber  and 
brush.  What  are  known  as  the  "Round  Turns''  above  Point  Pleasant, 
La.,  difficult  places  for  steamboats,  were  cleared  for  some  distance  back 
from  the  bayou.  Certain  kinds  of  timber,  which  sinks  when  green,  are 
girdled  and  deadened  before  felling,  but  this  had  been  done  to  a  great 
extent  along  Bartholomew  in  former  years.  Nearly  all  dead  trees  were 
felled,  however,  especially  those  apt  to  fall  toward  or  into  the  stream. 
Snags,  logs,  trees,  and  stumps  in  the  channel  were  hauled  out  on  the 
banks  and  cut  up  whenever  practicable,  and  those  too  large  or  too 
strongly  embedded  in  the  bottom  to  be  disposed  of  in  this  way  were 
destroyed  with  dynamite,  which  was  used  freely  for  the  purpose. 

The  stream  was  much  obstructed  by  fallen  timber,  many  of  the  trees 
almost  reaching  from  bank  to  bank,  and  the  bottom  was  covered  with 
a  thick  network  of  snags,  logs,  stumps,  trees,  and  brush.  At  places 
where  the  accumulations  were  greatest  and  most  firmly  embedded,  sand 
bars  had  formed  with  pools  above,  and  when  the  obstructions  were 
removed  or  destroyed  a  stiff  current  set  in  at  once,  followed  by  a  rapid 
scour  on  the  bars,  which  lowered  perceptibly  from  1  to  3  feet  in  a  day 
or  two.  Notable  instances  of  this  kind  were  at  the  bars  just  above 
Parkdale,  Ark.,  below  Wilmot,  Ark,,  just  above  the  Lonisiana  and 
Arkansas  line,  and  at  Wells  Place,  La. 

The  following  is  a  summary  of  the  work  done  from  July  1  to  October 
17,1896,  viz: 

Channel  snags  out  and  destroyed 10,610 

Stamps  cut  and  destroyed 1,800 

Shore  snags  cut  and  destroyed 1,162 

Logs  oat  and  destroyed 4,923 

Leaning  trees  cut  and  destroyed 5,509 

Trees  girdled 90 

Square  yards  wUlows  and  brush  cut 18,809 

The  available  balance  was  reserved  to  send  one  of  the  snag  boats 
belonging  to  the  district  over  the  stream  as  soon  as  practicable  to 
remove  drift,  etc.,  and  in  June,  1897,  the  U.  8.  snag  boat  Golumbia^ 
Watkins  Decker,  master,  while  making  a  patrol  of  Ouachita  Kiver  and 
tributaries,  entered  this  stream  and  was  employed  June  10  and  11. 
The  stage  was  too  low  to  go  above  Marble  Landing,  about  20  miles  from 
the  mouth,  and  ftirther  work  had  to  be  deferred  until  a  rise.  Seven 
snags  were  removed  in  this  stretch. 

The  master  of  the  Columbia  reported  that  the  banks  were  caving 
badly  as  far  up  as  the  boat  went,  and  that  a  snag  boat  should  go  over 
the  stream  as  soon  as  the  stage  is  favorable. 

The  work  of  the  past  two  years  has  been  done  thoroughly,  and  prac* 
tically  completes  the  project  adopted  in  1881  for  the  removal  of  leaning 
timber,  wrecks,  snags,  stumps,  sunken  logs,  etc.,  to  lengthen  the  period 
of  navigation  and  give  ease  and  safety  to  the  passage  of  boats  from 
Ouachito  Eiver.  The  stream  was  put  in  safe  navigable  condition  to 
McComb  Landing,  Ark.,  the  present  head  of  navigation,  and  there  is 
no  demand  for  work  above  the  latter  place  at  the  present  time. 

The  improvement  attained,  however,  can  not  be  considered  as  per- 
manent.   Drift  fr^m  above,  sliding  and  caving  banks,  and  the  rapid 
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growth  of  vegetation,  will  add  new  obstructions,  which  will  accamnlate 
more  rapidly  each  year.  Bayou  Bartholomew  is  the  largest  tributary 
to  the  system  of  rivers  forming  the  Ouachita  Basin,  now  being  surveyed 
with  a  view  to  slack- water  navigation,  and  it  is  estimated  that  it  will 
cost  about  $2,500  a  year  to  maintain  unobstructed  navigation  at  stages 
when  steamboats  can  run.  To  complete  the  original  project  by  carry- 
ing operations  above  McGomb  Landing  to  Baxter  probably  will  cost 
about  (10,000  additional,  as  estimated  in  my  last  report. 

Money  statement 

Jaly  1, 1896,  balance  unexpended $5,586.65 

June  30, 18Sr7,  amount  expended  during  fiscal  year 4,460.18 

July  1, 1897,  balance  unexpended 1,126.47 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 2,500.00 
Snbmitted  in  complian(!e  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1856  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1881 $8,000 

August  2,1  82 5,000 

July5,1884 5,000 

August  5, 1886 5,000 

August  11, 1888 5,000 

September  19, 1890 5, 000 


By  act  of— 

July  13,1892 $5,000 

August  18, 1894 5,000 

June  3, 1896 4,000 

Total 47,000 


COMMERCIAL  STATISTICS. 

Bayou  Barfcholomew  was  reported  navigable  from  January  1  to  May  20  in  the  past 
fiscal  year. 

List  of  steamboats  engaged  in  navigation  during  the  fiscal  year* 


1 

H 

1 

i 

1 

Draft. 

Between-' 

.1 

Name. 

1 

1 

ts 

Sterling  White 

LeVere 

Side- 
wheel. 

Stem- 
wheel. 
...do.. 

117.09 

W.78 
74.  S9 

Feet. 

lao 

109.2 
111 

Feet. 
30.5 

28.9 
22 

Feet. 
4.2 

2.9 
8.7 

Ft.  In. 
2    0 

1  0 

2  0 

Ft.  In. 
4    6 

2    6 

4    0 

Monroe  and  Doeiard,  La  . 

(Monroe,  La.,  and  Port- 
land,  Ark. 

Monroe  and  Elder,  La  . . . 

Moiinw,  La.,  and  varioas 
landings. 

1 
11 

Belle  of  D' Arbonne. . 

13 

12 

Summary  of  commerce  reported. 


Articles. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93, 

1891-92. 

Tone. 
2,372 
3,326 
1,425 
4,450 
1,648 
410 

1890-91. 

1889-90. 

Cotton 

Tone. 

175 

9,040 

Tons. 
1,235 
270 

Tone. 
1,390 
8,826 

Tone. 
2,434 
2,091 

Tons. 
1,000 
1.800 

Tons. 

3,071 

2,467 

516 

20,080 

17,822 

1,340 

Tons. 
2,000 

Cottonseed 

Cotton -seed  meal .... 

4,000 

Saw  logs 

2,020 

2,165 

224 

7.683 

6.012 

850 

169 

2,569 

'6U5 

2,000 

2,375 

176 

11,639 

Staves 

117 
100 

Mi^f^^ellaneons ....... 

Total  down  freight 
Return  freight 

13.624 
615 

15,550 
2,110 

5,433 
1,200 

8,818 
8,469 

6,850 
825 

13, 631 
1,534 

46,196 
3,103 

17.839 
4,000 

Total 

14,239 

17,660 

6,633 

12,287 

7,675 

15,105 

49,299 

21,839 

Estimated  valne 

♦97,000 

$561,000 

$243,000 

$564,000 

$136, 000 

$515, 000 

$826,000 

$492,700 
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The  country  along  Bayou  Bartholomew  was  drouebt  stricken  from  April,  1896,  until 
Dear  the  end  of  the  calendar  year,  Morehouse  Parisn  haying  been  the  drought  center, 
which  accounts  for  the  marked  shrinkage  of  values.  The  impoverished  people  had 
to  market  their  seed  cotton,  the  only  article  showing  an  increase  during  the  year. 

This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects  with  the 
Mississippi  River  at  Arkansas  Citv,  Ark.,  runs  west  56  miles  to  Warren,  Ark.,  and 
probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  Northern 
Kailroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel  to  Bartholo- 
mew from  McGebee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  Northwestern  Rail- 
way, completed  to  near  Bastrop,  La.,  crosses  the  Houston,  Central  Arkansas  and 
Northern  Kailroad  at  Colli nston,  7  miles  south  of  Bastrop.  A  new  line  from  Sunny- 
side  Landing,  Ark.,  on  the  Mississippi  River,  to  Hamburg,  Aik.,  oxoasing  Bayou 
Bartholomew  near  Portland,  Aik.,  is  projected. 


U  6. 

IMPROVEMENT  OF  B(EUF  RIVER,  LOUISIANA. 

* 

With  exception  of  the  closure  of  three  outlets  near  Point  JefTerson^ 
the  project  for  this  work  was  completed  in  1896.  The  amoaut'  of  the 
last  appropriation  was  not  sufficient  to  close  these  outlets,  and  for  this 
reason  it  was  recommended  that  its  expenditure  be  deferred  for  the 
present.    The  correspondence  upon  the  subject  is  given  in  full  below: 

Ukitbd  States  Enoinssr  Office, 

Viclcihurg,  Mi$s.,  June  SS,  1896, 

Oenkkal:  In  compliance  with  directions  contained  in  letter  Arom  your  office  dated 
19th  instant,  I  have  the  honor  to  report  respecting  the  expenditure  of  the  approjiria- 
tion  by  river  and  harbor  act  of  June  3,  1896,  of  ^,000  for  continuing  improvement 
of  BcBuf  River,  Louisiana,  as  follows : 

This  work  was  commenced  in  1881.  At  that  time  the  stream  was  navigable  at  high 
stages  from  its  mouth  to  Point  Jefferson,  La.,  about  133  mile^  above,  out  the  pas- 
sage wa«  difiBcult  and  dangerous  on  account  of  snags,  lojop*,  and  leaning  timber.  The 
project  contemplated  removing  these  obstructions  to  anord  reasonably  safe  naviga- 
tion to  Wallace  Landing,  about  19  miles  above  Point  Jefferson,  for  light-draft  boats 
during  the  period  of  high  water,  or  for  about  five  months  of  the  year.  Major  Ben- 
yaurd,  who  prepared  the  project,  proposed  to  do  the  work  then  required  in  two  suo- 
cessive  seasons  at  a  cost  of  $*20,(X)0.  ]n  o  estimates  for  maintenance  were  made.  Small 
and  intermittent  appropriations  and  the  addition  of  new  obstructions  each  year 
increased  the  cost  and  prevented  thorough  work  and  its  completion  as  planned. 
Operations  continued  from  time  to  time  as  funds  were  available,  and  the  thorough 
work  of  the  past  two  years  practically  completed  the  project  for  giving  ease  and 
safety  to  high- water  navigation,  and  made  a  great  change  in  the  condition  of  the 
stream.  There  is  scarcely  any  leaning  timber  left,  and  snags,  logs,  stumps,  etc., 
have  been  removed  from  the  channel  until  steamboats  can  run  safely  at  any  stage 
high  enough  to  permit  them  to  cross  the  bars;  saving  at  least  thirty-six  hours  on 
the  round  trip. 

The  improvement  will  not  he  permanent,  however,  on  account  of  obstructions 
added  by  drift  from  above  Wallace  Landing,  floods,  sliding  banks,  and  the  raj^id 
growth  of  vegptjition  along  an  alluvial  stream.  If  no  provision  is  made  for  main- 
tenance, the  river  soon  will  return  to  its  former  obstructed  condition  and  the  work 
of  fifteen  years  will  have  been  lost.  The  annual  expenditure  of  about  $2,500  would 
appear  to  be  warranted  for  maintenance,  and  it  is  recommended  that  the  project 
be  modified  to  this  extent. 

The  closure  of  three  outlets  near  Point  Jefferson  was  recommended  in  1884,  at  a 
cost  of  about  $7,300,  as  necessary  to  preserve  navigation  of  BcBuf  River,  and  this 
addition  to  the  project  was  authorized  by  river  and  harbor  act  of  1886,  which,  how- 
ever, failed  to  provide  sufficient  means  for  the  purpose.  But  by  uniting  with  the 
planters  whose  lauds  would  be  protected,  the  outlets  were  closed  m  1887-88,  the  pro- 
portion of  cost  borne  by  the  United  States  having  been  $5,441.78.  Outlet. No.  1  was 
dosed  substantially,  the  second  outlet  was  closed  by  a  heavy  dam,  and  the  third  by 
a  low  dam,  which  was  all  the  work  that  could  be  done  with  the  insufficient  appro- 
priation and  the  assistance  rendered  by  the  planters.  This  work  gave  immediate 
benefit  to  navigation  by  confining  the  flow  to  its  natural  course,  scouring  the  bars 


Digitized  by 


Google 


1918      REPORT  OF   THE  CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

in  tbe  channel  below,  bnt  during:  tbe  overflow  from  MiBsissippi  Riyer  In  the  spring 
of  1890,  caused  by  breaks  in  tbe  Arkansas  lovees  near  the  heau  waters  of  Bcenf  Kiver, 
letting  tbe  flood  throagh  tbe  crevasses  down  BoBuf  and  Tensas  valleysy  all  the  dams 
were  swept  away.  In  the  spring  of  1893  I  sent  an  assistant  to  make  an  examination 
of  tbe  outlets  and  tbe  old  connecting  levees  between  them,  the  results  of  whichy 
briefly,  were  as  follows:  The  dam  at  Outlet  No.  1  was  washed  away  to  about  the 
height  of  ordinary  low  water,  except  tbe  south  wing;  the  dam  at  No.  2  was  stand- 
ing, but  tbe  old  levee  and  bank  on  tbe  west  side  showed  a  deep  wash  below  low 
water,  and  tbe  dam  at  No.  3  was  gone.  The  latter  was  not  expecte<l  to  withstand 
such  a  flood,  bnt  if  appropriation  nad  been  made  according  to  the  original  estimate 
for  closing  all  three  outlets  at  tbe  same  time,  it  would  have  been  raised  above  high 
water  and  done  much  to  insure  tbe  safety  of  all  three.  All  the  outlets  should  he 
closed  and  connected  by  a  levee  at  least  3  feet  above  highest  water.  The  cost  of  tho 
work  was  given  in  my  report  of  1893  at  $30,000,  with  the  recommendation  that  noth- 
ing be  done  until  a  speciflc  appropriation  was  made  for  the  purpose,  which  has  been 
repeated  each  year  since.  The  outlets  are  a  serious  injury  to  navigation  of  the  river. 
Channel  soundings  taken  during  a  reconnaissance  made  in  March  of  this  year  showed 
depths  ranging  from  8  to  11  meters  in  tbe  stretch  immediately  above  the  outlets, 
and  only  2.5  meters  to  3.2  meters  in  tbe  stretch  immediately  below,  at  a  stage  abont 
2.7  meters  above  low  wat^r.  Since  the  dams  closing  the  outlets  were  destroyed 
much  work  has  been  done  by  the  United  States  and  the  Tensas  Basin  Levee  district  to 
restore,  enlarge,  and  strengthen  tbe  levee  system  on  Mississippi  River;  the  protec- 
tion of  tbe  Tensas  Basin  Levee  district  from  Arkansas  River  to  Red  River  de- 
pending mainly  upon  tbe  security  of  the  levees  in  Chicot  and  Desha  counties,  Ark« 
The  last  report  of  the  board  of  state  engineers  of  Louisiana,  dated  April  20, 1896, 
states  r 

''Of  the  extensions  needed,  tbe  most  important  appear  to  be  at  the  upi>er  and 
lower  ends  of  the  line  now  existing  from  the  Costello  place  in  Desha  County,  Ark., 
to  Bougere  Landing,  in  Concordia  Parish,  La.  This  line  should  either  be  extended 
farther  up  Amos  Bayou  Ridge,  or  else  the  levees  on  the  Arkansas  River  should  be 
extended  down  to  near  tbe  month  of  Cypress  Creek:  and  the  old  levees  on  the 
Arkansas,  from  Red  Fork  nearly  up  to  Pino  Blufi',  should  also  be  in  great  part 
relocated  and  renewed,  and  all  greatly  enlarged.'' 

Ihe  funds  available  are  not  sufficient  to  close  the  three  outlets,  and  it  will  be 
unwise  to  commence  work  until  all  can  be  closed  without  delay.  To  close  any  one 
of  them  alone  would  waste  the  money  and  invite  disaster.  No  help  can  be  expected 
from  tbe  State,  the  parish,  or  individuals,  and  it  would  be  unreasonable  to  expect 
help  from  a  people  who  have  been  almost  ruined  by  the  criminal  neglect  of  another 
State  to  do  its  part  toward  restrniniug  tho  floods  of  Arkansas  and  Mississippi  rivers. 

There  is  an  unexpended  balfince  of  $2,565.38  of  the  appropriation  of  1894  for 
improving  Ba^uf  River,  which  will  be  sufficient  for  maintenance  of  tbe  work  done 
for  a  year  at  least^  ana  while  the  outlets  should  be  closed  as  early  as  possible,  it 
is  recommended,  for  the  reasons  stated  herein,  that  the  project  for  expenditure 
of  tbe  appropriation  by  act  of  June  3, 1896,  be  held  in  abeyance  for  the  present. 

BuDuf  River  is  tributary  to  the  system  of  rivers  of  the  Ouachita  Basin,  which  is 
now  being  surveyed  with  a  view  to  slack-water  navigation.    The  improvement  of 
its  navigation  is  worthy  to  be  continued  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

J.   H.  WiLLARD, 

Major,  Carpi  of  En^Mer$. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineer 9,  U,  8,  A. 
(Through  the  Division  Engineer.) 

Office  of  thb  Chief  of  Emoineerb, 

United  States  Armt, 
Waehingion,  Z>.  C,  July  3, 1896. 
Major  :  Tour  letter  of  the  23d  ultimo,  respecting  project  for  application  of  appro- 

Sriation  of  $6,000  made  by  tbe  river  and  harbor  act  of  June  3,  1896,  for  improving 
ceuf  River,  Louisiana,  recommending  that  the  project  for  expenditure  of  the 
appropriation  be  held  in  abeyance  for  the  present  is  received. 
Your  recommendation  is  approved. 

Very  respectfully,  your  obedient  servant,  A.  Mackenzie, 

Acting  Chief  of  Enginmrt. 
Maj.  J.  H.  Willard, 

Corps  of  Engineers,  U,  8,  A, 

Work  for  maintenance  of  the  improyement  by  removing  obstructions 
brought  into  the  stream  since  operations  were  suspended  in  March, 
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1896,  was  not  resumed  daring  the  fiscal  year  nntil  June  15, 1897.  The 
XJ.  B.  snag  boat  Columbia^  Watkiiis  Decker,  master,  entered  the  mouth 
that  date  and  worked  up  to  Alto,  La.,  about  100  miles  above,  by  June  19. 
The  river  was  found  to  be  in  good  navigable  condition,  except  for  a  few 
floating  butts  and  caved  in  trees,  47  being  removed  on  the  trip.  The 
lower  60  miles  was  overflowed  by  backwater  from  Ouachita.River,  but 
above  that  point  the  banks  were  coming  out,  and  by  the  time  Alto  was 
reached  the  water  was  falling  about  a  foot  a  day.  The  boat  could  go 
no  higher  with  safety  and  was  withdrawn  June  21. 


Money  statement 

Jaly  1, 1896,  balance  unexpended $8,566.38 

June  30, 1897,  amount  expended  during  fiscal  year 236.92 


Julyly  1897,  balance  unexpended 8,328.46 


Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fincftl  year  ending  Jnne  30, 

1899 :  For  closing  outlets,  $24,000 ;  for  maintenance,  $2,600 26, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1^. 


The  following  appropriations  have  been  made: 


By  act  of-^ 

March  3, 1881 $5,000 

August  2, 1882 5,000 

July5,1884 5,000 

August  5, 1886 5,000 

August  11, 1888 6,000 

September  19, 1890 5,000 


By  act  of— 

July  13, 1892 $10,000 

Augnst  18, 1894 8,000 

June3,  1896 6,000 

Total.. 55,000 


.OOlfMKRCIAL  8TATISTI0B. 


BcBof  Riyer  was  reported  nayigable  from  December  1, 1896,  to  June  30, 1897.  Tbe 
Violcsburg,  Sbreveport  and  Pacific  Railroad  Bridge,  near  Girard,  La.,  was  considered 
the  head  of  nayigation. 

List  of  dteamboaU  mgaged  in  navigation  in  the  fiscal  year. 
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Summary  of  commerce  reported. 


Articles. 

1896-97. 

1895-96. 

Tons. 

707 

1, 033 

8 

6k 

1,100 

840 

4,000 

190 

1894-95. 

1893-94. 

1892-«3. 

1891-92. 

1890-91. 

1889-90. 

Cotton  .....•.«••>■• 

Tons. 
130 
188 

1 

Tont. 

876 

2,313 

1 

76 

75 

T^mi. 
900 
2,650 

Tom. 
626 
1,878 

Tont. 

1,583 

1,178 

60 

19 

1,362 

1,223 

3,138 

72 

Ttm». 
1,760 
716 

Tom. 
1,397 
731 

Cotton  geed..? 

Hiden  And  skins    .. 

Ijive  stock......... 

12 
300 

23 

250 

S»w  logs 

Staves  

10,675 
20 

1,389 
156 

4,626 
450 

923 
300 

1,777 
179 

863 

Miscellaneous 

Total    down 

ft^iplit 

Retam  freight 

11,037 
224 

8,642 
425 

4,866 
260 

8,838 
650 

3,977 
335 

8,615 
1,870 

4,432 
3,458 

2.WI 
1.604 

Total 

11,261 

8,967 

6,116 

9.488 

4.812 

0,986 

7,880 

3,985 

Estimated  value... 

$60,000 

1270,000 

$169,000 

$350,000 

$200,000 

$501,000 

$636,600 

$580,860 

The  marked  shrinkaffe  in  yalaes  dnrins  the  year  was  due  to  the  protracted  droaglit 
in  the  parishes  along  Boeuf  River,  whicn  destroyed  the  crops. 

The  Vicksburg,  Shreveport  and  Pacific  Railroad  crosses  Boeuf  River  near  Girard, 
La.,  and  the  New  Orleans  and  Northwestern  Railway  crosses  about  2  miles  north  or 
Ray  ville,  La.  The  Houston,  Central  Arkansas  and  Northern  Railroad  runs  parallel 
to  the  river  on  the  west,  and  a  line  is  projected  (Louisiana,  Arkansas  and  Missouri 
Railroad)  which  will  touch  the  river  at  several  points  on  the  east. 


U7. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAQON,  LOUISIANA. 

There  is  no  plant  belonging  to  this  work,  and,  as  the  amount  availa- 
ble was  small,  it  was  intended  to  nse  the  quarter  boat  and  outfit 
employed  in  Bayou  Bartholomew  and  Upper  Ouachita  Eiver  to  save 
the  expenditure  of  a  considerable  proportion  of  the  appropriation  for 
a  new  boat,  tools,  organization  of  working  party,  etc.  By  the  time  the 
plant  could  be  spared  for  the  purpose,  however,  both  Tensas  and  Mayon 
were  too  high  for  eifective  work.  For  these  reasons  nothing  was  under- 
taken during  the  fiscal  year  until  the  latter  part  of  June,  1897,  when 
the  U.  S.  snag  boat  Oolumhia^  Watkins  Decker,  master,  was  making  a 
patrol  of  Ouachita  River  and  its  tributaries. 

The  Cohimbia  entered  Tensas  River  June  22,  continued  upstream  to 
mouth  of  Bayou  Ma^on,  about  40  miles  above,  and  up  the  Ma9on  about 
60  miles  to  Crockett  Point.  Both  streams  were  found  in  good  navigable 
condition  at  the  stage,  and  only  five  channel  snags  were  removed  June 
22-25,  when  the  boat  was  withdrawn.  The  lower  5  or  6  miles  of  Bayou 
Ma^^on  are  obstructed  by  leaning  timber.  Above  that  the  brush  under 
the  banks  should  be  cleared  so  as  not  to  impede  passage  of  drift,  heavy 
trees  deadened  in  former  years  should  be  felled  and  cut  up,  and  snags 
and  logs  embedded  in  the  bottom  should  be  removed.  Steamboat  men 
say  they  could  run  to  mouth  of  the  Mayon  with  profit  the  year  round  if 
the  bottom  of  Lower  Tensas  was  cleared  of  snags  and  logs.  These  can 
not  be  located  and  destroyed  except  at  lowest  stages,  but  attention  will 
be  given  the  matter  when  work  is  resumed. 

For  works  of  this  class  it  would  be  a  measure  of  economy  to  provide 
a  liberal  sum  to  free  thb  channel  of  snags  and  logs  and  clear  the  banks 
for  some  distance  back,  thereby  lessening  the  source  of  obstructions. 
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Tbe  work  once  thoroughly  done  could  be  maintained  by  small  expendi- 
tures from  time  to  time,  and  for  the  latter  purpose  a  x>ermanent  provi- 
sion for  snagging  oi)eratioD8  in  Ouachita  Eiver  and  its  principal 
trihataries  probably  would  be  the  most  advantageous  method. 

The  original  project  recommended  an  expenditure  of  $40,000  for 
thorough  work  in  one  low-water  season.  Operations  have  dragged 
aloDg  for  sixteen  years  with  small  and  intermittent  appropriations, 
permitting  removal  of  the  worst  obstructions  only  from  time  to  time. 
The  last  work,  September,  1894,  to  January,  1895,  put  Bayou  Ma^on 
below  Floyd  and  TeDsa»  River  below  Westwood  Place  in  fairly  good 
navigable  condition  for  the  time.  Drift  brought  down  by  floods,  caving 
and  sliding  banks,  and  the  rapid  growth  of  timber  and  brush  a^d 
obstructions  every  year,  which  should  be  removed  in  the  interest  of 
safe  navigation. 

Money  statement. 

Jnlyl,  1896,  balance  unexpended $5,146.30 

June  30, 1S97,  amount  expended  daring  fiscal  year 165.48 

Jnlyl,  1897,  balance  unexpended 4,980.82 

{Amount  (estimated)  required  for  oompletion  of  existing  project 4, 000. 00 
Amount  that  can  be  profi  tablv  expended  in  fiscal  year  ending  June  30,1899     4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  June  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1881 $3,000 

July5,1884 4,000 

August5,1886 4,000 

August  11, 1888 : 6,000 

September  19, 1890 5,000 


By  act  of— 

July  13, 1892 $5,000 

August  18, 1894 5,000 

June3,  1896 5,000 

Total 36,000 


COMMXROIAL  STATISTICS. 

In  tiie  fiscal  year  Tensas  River  was  reported  navigable  to  Tensas  Bluff  and  Bayou 
Ma^on  to  Floyd  from  July  1  to  August  1,  and  from  December  15  to  June  30. 

LUt  of  »UamboaU  reported  navigaimg  Tentas  Biver  and  Bayou  Ma^n  in  ike  fiscal  year 

1897. 
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ArtiGleii. 

1896-97. 

1896-88U 

1894.46. 

1898-94. 

1892-98. 

1891-91 

1890-01. 

188»-90. 

Cotton 

Torn. 

1.310 

8,644 

2 

200 

10,821 

400 

100 

6,000 

2bn«. 
1,038 
2,444 

Tom. 

1,648 

2^998 

60 

280 

260 

4.012 

1,046 

460 

,«. 

106 
806 
800 
104 

T0H9. 

498 
1,467 

8 
28 

T0H9. 

8,762 
4,876 

2Vm«. 

2,760 

4,860 

10 

6 

1,082 

Ant. 
1,687 

Ck)ttoii  need 

Hides  and  skiiiB 

xm 

Live  stock        .  ... 

10 

71 

440 

1,942 

Staves  

286 
040 
160 

8,886 

Linmber 

irffff«^11finf>«Pff    

878 

60 

Saw  logs 

Totid   down 

freight 

Botorn  freight 

20,877 
1,410 

272 

10,198 
2,092 

8,289 
2,700 

^SS 

11,101 
6,888 

9.086 
6,000 

7,884 
6;  216 

TotiJ 

22,298 

4,829  1      12.286 

6.969 

2,649 

16.987 

16,036 

18,040 

Estimated  Tttlne... 

1686,000 

$146,000    $601,000 

1 

$389,000 

$122,600 

$990,000 

$990,600 

$748,880 

The  Vicksbnrg,  Shreveport  and  Pacific  Railroad  crossee  Bayoa  Ma^on  near  Delhi, 
La.  The  New  Orleans  and  Northwestern  Railroad  crosses  Teosas  Riyer  at  Clayton, 
Concordia  Parish,  La. 


U  8. 

IMPROVEMENT  OF  TAZOO  RIVER,  MISSISSIPPI. 

Id  July  and  August,  1896,  needed  repairs  of  the  IT.  S.  snag  boat 
John  R.  Meigs  were  made  at  Yicksburg.  P.  E.  Starr,  master  of  the 
vessel,  was  sent  to  Ouachita  Eiver  September  7,  for  temporary  duty  on 
the  XJ.  S.  steamer  Columbia^  and  returned  to  Vicksburg  September  16. 
The  following  day  the  Meigs  ran  to  mouth  of  Yazoo  River,  Vicksburg 
gauge  reading  4.5  feet,  falling,  and  that  at  Yazoo  Gity  reading  2.3  feet 
below  zero.  The  usual  conditions  of  a  low  stage  were  found,  the 
channel  running  through  a  shifting  quicksand  for  a  distance  of  2  miles 
or  more  above  the  entrance  into  the  Mississippi,  with  depth  varying 
from  6  to  20  inches.  Finding  it  would  be  impracticable  to  send  tihe 
boat  into  the  Yazoo,  it  was  transferred  for  temporary  use  in  Bed  Biver, 
and  did  not  return  to  Yicksburg  until  December  13.  By  the  time  it 
was  overhauled  and  repaired  the  period  of  high  water  had  set  in,  and 
it  was  not  advisable  to  attempt  snagging  operations.  During  the 
great  flood  of  the  Mississippi,  in  March  and  April,  1897,  the  snag  boat 
Meigs  and  the  snag  boat  Florence  were  used  on  the  Mississippi  and 
Yazoo  and  tributaries  of  the  latter  by  the  Subsistence  Department 
for  saving  life  and  property,  distributing  rations,  etc.,  under  act  of 
Congress  approved  April  7, 1897,  for  relief  of  overflow  sufferers.  This 
prolonged  flood  kept  the  stages  of  Yazoo  Biver  too  high  for  advanta- 
geous work  until  June,  1897,  when  the  Meigs  had  to  be  used  to  tow  a 
dredge  from  Yicksburg  to  work  in  Gypress  Bayou.  On  its  return  to 
Yicksburg,  in  July,  it  is  proposed  to  send  the  snag  boat  into  Yazoo 
Biver. 

August  10, 1896,  the  superintendent  of  the  Yazoo  and  Tallahatchie 
Transportation  Company  reported  that  their  steamer  John  F.  Allen  had 
been  detained  seven  hours  by  obstructions  caused  by  a  sunken  flatboat 
at  Kosebank,  just  above  head  of  Honey  Island,  and,  at  his  request, 
Overseer  Bobert  Elflein  made  the  trip  from  Yicksburg  to  Greenwood 
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August  11-14,  taking  a  battery  and  ezplosiyes  to  destroy  the  obstrac- 
tions  oomplained  of.  Part  of  the  wreck  of  a  flatboat  and  three  logs  in 
the  channel  at  Bosebank  were  destroyed,  enabling  boats  to  pass  with- 
out detention.  Five  logs  in  the  channel  at  French  Bend  and  a  stump 
in  the  channel  at  head  of  Honey  Island  also  were  blown  up. 

The  party  which  had  been  working  in  Tallahatchie  Biver,  under 
supervision  of  Overseer  John  Schuh,  reached  the  mouth  of  that 
stream  September  24  and  continued  down  the  Yazoo.  September  25- 
December  5,  1896,  operations  were  carried  to  Allen  Miller  Landing, 
estimated  to  be  a  distance  of  about  60  miles.  During  this  period  the 
water  was  extremely  low,  said  to  have  been  the  lowest  known  in  Upper 
Yazoo,  and  the  stages  at  Yazoo  Oity  were  below  zero  on  the  gauge 
until  December  2,  the  readings  ranging  between  —1  and  —2.8  feet. 

The  party  was  equipped  with  axes,  saws,  tackle,  and  explosives,  and 
did  effective  work,  which  has  been  much  commended  by  steamboat 
men.  Tree  slides  were  removed  from  the  channel,  the  banks  were 
cleared  of  leaning  timber  and  brush,  and  all  snags,  logs,  stumps,  etc., 
in  the  channel  that  could  be  located  were  pulled  out  or  blown  up.  In 
front  of  Greenwood  the  channel  was  much  obstructed  by  sunken  saw 
logs.  At  the  upper  landing  it  was  difficult  for  steamers  to  get  near 
enough  to  put  out  stage  plank,  and  at  the  lower  end  of  town  there  was 
scarcely  a  place  where  boats  could  land.  The  logs  were  pnlled  out  or 
destroyed  with  explosives,  and  a  fair  channel  soon  scoured.  Below 
Greenwood  the  banks  were  covered  with  a  heavy  growth  of  trees  and 
brush,  the  channel  at  low  water  was  much  obstructed  by  snags  at 
places,  and  heavy  trees  and  stumps,  which  had  caved  and  slid  into  the 
river,  were  numerous. 

Hie  following  is  a  suHimary  of  the  work  reported,  viz: 

Cliuinel  snags  pnUed,  oat,  and  destroyed 9, 7S9 

Stamps  pnlled,  cat,  and  destroyed 10,S30 

Logs  paHed,  cat,  and*  destroyed 10,S34 

Shore  snags  oat  and  destroyed 9,072 

Leaning  trees  cat  and  destroyed 24, 181 

Ijeaning  trees  topped 1,738 

Trees  girdled 50,819 

8<|aare  yards  willows  and  brash  oat 2,294 

Side  Jams  removed 8 

Wrecks  remoyed:  Part  of  sanken  flatboat  at  head  of  Honey  Island,  and 
three  hogohain  braces  from  wreok  of  steamer  Birdie  BaiUy* 

A  rise  of  the  river  necessitated  suspension  of  operations  December  5^ 
and  a  heavy  rainfall  on  the  7th  and  8th  brought  it  to  so  high  a  stage 
that  it  was  deemed  advisable  to  stop  work  until  the  winter  flood  had 
passed.  December  10-16  the  quarter  boat  was  dropped  down  to  Yicks- 
burg  and  laid  up  with  the  plant  in  Lake  Gentennial. 

The  recommendations  and  estimates  contained  in  my  reports  of  1894, 
1895,  and  1896  respecting  the  streams  of  the  Yazoo  system  are  repeated, 
viz: 

Work  in  Tazoo  and  tribatary  streams  coald  be  oarried  on  more  eoonomioally  if 
thev  were  grouped  together  as  a  Bystem  and  appropriations  made  nnder  one  head, 
with  sJlotments  for  each  stream.  The  plant  ooald  then  be  bought  from  the  general 
Impropriation  and  its  nse  charged  pro  rata  without  being  a  heayy  burden  upon  any 
one  stream.  A  modem  dredge,  preferably  self-propellins,  would  be  of  great  use  in 
parts  of  Yasoo,  Tohula  Lake,  and  Big  Sunflower,  but  the  largest  appropriation  of 
£ite  years  for  any  one  of  the  streams  mentioned  would  not  be  sufficient  for  the  pur- 
pose. So  also  with  regard  to  pile  driyers,  quarter  boats,  or  small  band-snagginff 
oatflts,  the  idea  beins  to  hare  a  district  plant,  to  be  used  on  any  of  the  streams  of 
the  system  when  needed.  The  estimates  are  made  with  this  view,  the  work  required 
not  bein^  of  a  kind  that  can  be  done  adyantageously  or  satisfactorily  by  oontraot 
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A  great  deal  of  work  reniainB  to  be  done  in  clearing  the  banks  of  leaning  timber  to 
prevent  tree  slides  and  snags  and  to  make  the  passage  of  the  sharp  bends  safer,  and 
this  can  be  done  most  economically  by  shore  parties- housed  and  subsisted  on  quarter 
boatS;  leaving  the  heavy  work  to  be  done  at  the  proper  or  convenient  time  by  the 
snag  boats.  There  are  also  many  places  where  the  channel  is  injured  by  dispersion, 
and  where  chutes  should  be  closed  or  wine  dams  built.  As  Yazoo  and  tributaries 
are  not  subject  to  heavy  drift,  work  of  the  kind  need  not  be  expensive,  and  probably 
sheet  piling  wouldanswer  very  well. 

DETAUJED  ESTIMATES. 

General  service  plant: 

.  Dredge $30,000 

Pile  driver 4,000 

Quarter  boats 2,500 

Skiffs,  tools,  rigging,  etc 3,600 

$40,000 

Service  of  plant: 

Expenses  of  snag  boats £4,000 

Expenses  of  dredges 9,000 

Expenses  of  shore  parties 7,000 

40,000 

Care  of  plant: 

New  boilers 4,000 

HuUrepairs 3,000 

General  and  extraordinary  repairs 1,500 

Fleet,  wages,  supplies, etc 1,500 

10,000 

Surveys :  Local  surveys,  gauges,  disoharge  measurements,  etc 6, 000 

Administration : 

Office  expenses,  rent,  supplies,  etc 1,500 

Assistant  engineers,  draftsmen,  transportation,  and  inciden  tals . .      2, 500 

4^000 


Total 100,000 

Money  statement. 

July  1, 1896,  balance  unexpended $34,559.87 

June  30, 1897,  amount  expended  during  fiscal  year 6,923.00 

July  1,  1897,  balance  unexpended 27,636.87 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1873 $40,000 

March3, 1875 12,000 

August  14,  1876 16,000 

June  18,  1878 25,000 

March3,l«79 15,000 

June  14,  1880 12,000 

March  3, 1881 6,000 

August2,  1882 8,000 

July6,1884 10,000 


By  act  of— 

Augusts,  1888 $15,000 

Augustll,  1888 32,000 

September  19, 1890 25,000 

July  13, 1892 20,000 

August  18,  1894 20,000 

June  3,  1896 20,000 

Total 275,000 


COMMERCIAL  STATISTICS. 


Above  the  mouth  this  river  was  navigable  the  entire  year.  The  mouth  was  nnnavi- 
gable  September  12-November  13, 1896.  Small  boats  entered  the  river  the  latter  date, 
though  navigation  across  the  bar  was  ditficult  until  higher  stages. 
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XM  i^ateamboaU  mgaged  in  navigaUmg  Taioo  Biver  during  ^eJUcal  jftar. 
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Li$t  ofMteamhoats  engaged  in  navigating  Tatoo  Biver  dwring  the  Jiioal  year— ConiAim^, 
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a  With  one  or  more  bargee. 

The  following  light-draft  barges  were  used  in  the  trade:  SnnUgki,  ISO  tons;  FMi 
Llagd,  165  tons;  L^e  Buog,  150  tons,  Geo.  W.  Bookout,  125  tons. 

Summarg  of  eommeree  reported. 
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When  the  mouth  of  the  riyer  is  closed  to  navigation,  the  sources  of  supplies  for 
Tazoo  and  tributaries  are  Yazoo  City  and  Oreenwood. 

The  Georgia  Paoifio  Division  of  the  Soathern  Railway  crosses  Yazoo  River  at  Fort 
Loring,  5  miles  below  Greenwood^  and  the  Yazoo  and  Mississippi  Valley  Railroad 
crosses  aboat  15  miles  above  the  mouth.  The  latter  has  a  branch  trom  Clarksdale  to 
Philipp,  on  the  Tallahatchie,  connecting  with  a  branch  of  the  Georgia  Pacifio  to 
Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons,  on  the 
Yallabushik  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touching  at  Greenwood.  8idon, 
Tchulay  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to  the  main  line  at  Durant* 
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U  9. 

HfFBOYEMENT  OF  MOUTH  OF  YAZOO    BIVEB  AND  HABBOB  AT 
VICKSBUBG,  MISSISSIPPI. 

Operations  daring  the  year  were  as  follows: 

Jnly  l-Augast  10,  1896,  the  work  of  freeing  the  line  of  proposed 
excavation  of  tree  trunks,  stamps,  etc.,  was  completed  by  a  force  of 
laborers  hired  for  the  parpose.  Daring  this  period  the  debris  was  cat, 
piled,  and  barned  on  Stations  160^167  and  183-191,  between  Old  Biver 
and  Lake  Centennial. 

Jane  17, 1896, 1  forwarded  to  the  Department,  throngh  the  division 
engineer,  a  recommendation  for  the  removal  by  contract  of  about  150,000 
cubic  meters  (196,200  cubic  yards)  of  earth  from  the  land  cut,  for  the 
purpose  of  reducing  the  surface  grade ;  completing  grubbing  and  expos- 
ing clean  soil;  commencing  foundations  of  a  system  of  levees  on  both 
sides  of  the  cut  to  a  height  sufficient  to  prevent  material  washing  back 
in  case  hydraulic  dredging  should  be  adopted  for  the  diversion  route, 
at  the  same  time  saving  cost  of  rehandling  earth  for  levee  work;  and 
to  permit  attacking  higher  ground,  when  dredging  is  undertaken,  at 
lower  flood  stages  than  would  be  iK>ssible,  and  generally  to  greater 
advantage  acconling  to  changing  stages. 

My  recommendation  was  approved  July  6,  the  work  was  advertised 
July  10,  and  bids  were  opened  July  25, 1896,  an  abstract  of  which  is 
hereto  appended.  Contract  with  the  lowest  bidder,  Mr.  A.  P.  Martin,  of 
Waterproof,  La.,  at  the  rate  of  19|  cents  per  cubic  meter,  was  entered 
into  August  5  and  approved  by  the  Chief  of  Engineers  August  11, 
1896,  requiring  work  to  commence  by  August  17  and  to  be  completed 
by  December  31,  1896.  Under  authority  of  the  Chief  of  Engineers 
dated  December  26, 1896,  upon  my  recommendation,  the  time  for  com- 
pletion was  extended  to  April  30, 1897. 

The  description  of  the  work  in  the  specifications  was  as  follows: 

The  work  to  be  done  consists  of  excayating  about  130.000  cable  meters,  more  or 
less,  between  Stations  134  and  168  on  the  old  bank  of  Mississippi  River  on  Lake 
Centennial  for  a  width  of  about  140  meters  to  a  level  grade,  the  depth  ranging  from 
0.3  to  aboat  1.2  meters.  The  distance  from  the  middle  line  of  tbe  cut  to  the  inner 
foot  of  the  slope  of  the  embankment  on  either  side  will  not  be  less  than  170  meters. 
The  earth  must  be  hauled  to  either  side  of  the  out  and  deposited  in  a  continuous 
spoil  bank,  sloped  in  the  same  manner  as  in  levee  work,  the  slope,  however,  depend- 
ing upon  the  neight  to  be  ffiven  the  embankment  which  must  be  kept  at  a  regular 
grade.  The  work  at  the  Old  Biver  end  will  be  between  Stations  1&  and  192,  and 
wiU  be  about  ISO  meters  in  width  by  a  depth  ranging  from  one-half  to  1  meter. 
The  amount  of  excavation  is  estimated  at  about  20,000  cubic  meters,  more  or  less. 
The  distance  from  the  middle  line  of  the  cut  to  the  foot  of  the  slope  on  either  side 
must  not  be  leas  than  190  meters.  The  excavation  must  be  carried  to  a  uniform 
grade  and  the  embankment  put  up  in  the  same  way  as  for  the  cut  at  the  lake  end. 
The  material  excavated  will  be  measured  in  its  original  place  and  so  paid  for  at  the 
accepted  price  per  cubic  meter,  which  piice  shall  cover  all  cost  of  the  work. 

The  contractor  commenced  operations  Angnst  17, 1896,  and  continued 
nntil  March  5, 1897,  when  his  force  was  driven  off  the  work  by  flood 
water  firom  the  Mississippi.  March  8  he  and  his  soreties  applied  for 
release  from  further  work  under  the  contract,  and  in  view  of  the  fact 
that  work  was  8topx>ed  by  the  high  stage  of  the  Mississippi,  and  that 
the  prospect  of  continued  flood  made  it  necessary  to  move  the  plant  to 
a  secure  locality,  it  was  not  considered  just  to  require  the  contractor 
to  return  at  some  future  indefinite  time,  inasmuch  as  the  general  object 
sought  had  been  attained,  and,  under  date  of  March  20,  the  Secretary 
of  War  authorized  supplemental  articles  of  agreement  terminating 
the  contract,  which  were  entered  into  April  2,  approved  by  the  Chief 
of  Engineers  April  8  and  by  the  Secretary  of  War  April  23, 1897. 

final  measurement  of  the  work  showed  the  total  amount  completed 
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ander  the  contract  to  be  123,227  cubic  nieters  (161,181  cubic  yards); 
89,114  cubic  meters  (116,561  cubic  yards)  between  Stations  134  and  168 
at  Lake  Centennial  end,  and  34,113  cubic  meters  (44,620  cubic  yards) 
between  Stations  186  and  192  at  Old  Biver  end. 
The  condition  of  the  work  at  end  of  the  year  is  summarized  as  follows: 

Work  ({one.— Surveys  and  mapping;  reference  signs  erected,  817;  land  pnrchased, 
468.05  hectares  (1,156.54  acres) ;  timber  land  cleared,  67.26  hectares  (166.20  acres) ;  tim- 
ber land  gmbbed,  74.25  hectares  (188.47  acres) ;  right  of  way  fi'eedof  logs  and  stnmps, 
removed  and  destroyed,  40  hectares  (98.84  acres) ;  excavation,  212,316  cubic  meters 
(277,709  cubic  yards);  drains  and  ditches,  5,165  cubic  meters  (6,756  cubic  jards). 

Approximate  work  to  he  don«.~ Excavation.  4,287,684  cubic  meters  (5,608,290  cnbio 
yards) ;  levees.  50,000  cubic  meters  (65,000  cubic  yards) ;  dam  aeross  west  arm  of 
Lake  Centennial,  2,800,000  cubic  meters  (8,008,400  cubic  yards). 

On  February  11, 1897, 1  submitted  a  project  for  operations  by  the 
method  called  continuous  contracts.  The  work  to  be  advertised  was  to 
be  contract  No.  3,  and  to  cover  excavation,  by  any  method  the  con- 
tractor might  choose,  of  the  line  of  canal  between  Lake  Gentennial  and 
Old  River,  depositing  some  of  the  material  behind  the  embankments 
now  raised  upon  the  right  of  way  on  either  side;  part  in  the  ^^  wrong 
end  of  Old  Biver"  below  the  line  of  the  canal,  and  part  across  Lake 
Centennial  below  the  line  of  the  canal  from  the  west  shore  of  the  lake 
to  the  head  of  the  former  point  of  bend  in  Louisiana,  now  called  De 
Soto  Island ;  excavating  and  dredging  from  a  point  in  the  deeper  water 
above  the  dam  built  by  the  Mississippi  Biver  Commission  from  the 
Yicksburg  shore  to  De  Soto  Island;  removal  of  part  of  the  dam,  and 
excavating  and  dredging  along  the  line  of  the  canal  in  front  of  Yicks- 
burg, begun  by  the  Mississippi  Biver  Commission,  to  deep  water  at 
Kleinston,  the  present  lower  steamboat  landing  for  Vicksbarg  at  stages 
below,  say  25  feet  on  the  Yicksburg  gauge;  the  material  to  be  deposited 
beyond  and  westward  of  the  canal  either  in  the  lake  or  so  far  as  not  to 
slide  in  or  weigh  the  banks  to  such  an  extent  as  to  force  up  the  bottom, 
on  the  line  of  deposit  across  Lake  Centennial,  if  such  deposit  should 
be  made,  or  wherever  the  engineer  in  charge  may  reasonably  order; 
dredging  or  excavating  in  the  " wrong  end  of  Old  Biver"  ftim  deep 
water  to  join  the  canal  across  to  Lake  Centennial,  and  deposit  of 
material  westward  or  below  at  safe  distance. 

It  was  proposed  to  require  active  operations  to  begin  within  ninety 
days  after  notice  of  approval  of  contract,  with  sufficient  plant  for  an 
output  of  not  less  than  75,000  cubic  meters  (say  100,000  cubic  ya^s), 
with  increase  of  plant  within  three  months  from  beginning  to  give  an 
output  of  not  less  than  260,000  cubic  meters  (say  260,000  cubic  yards) 
per  month. 

No  action  had  been  taken  on  this  project  to  the  end  of  the  fiscal  year. 
The  work  ought  to  be  done  within  two  years  from  the  date  of  begin- 
ning, unless  prevented  by  excessive  floods. 

Jlfon^  statement 

July  1, 1896,  balance  nnexpended $207,666.06 

Amount  appropriated  by  sundry  oiyil  act  approyed  June  4, 1897 350, 000. 00 

567,565.06 
June  30,  1897,  amount  expended  during  fiscal  year 33, 413. 70 

July  1,1897,  balance  nnexpended 524,151.35 

July  1, 1897,  outstanding  liabilities 22.83 

July  1, 1897,  balance  available 524,128.52 

[  Amount  (estimateil;  required  for  completion  of  existing  project 510, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  voar  ending  June  30, 1899  510, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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LUt  of  apprapriation$  made. 


Ditoof  mot. 


Purport. 


Amount. 


Jnlj  28,1B8S 


Avg.l8,18»4 

])• 

Jime  4,1897 


ImivroTiiiff  month  of  the  Yuoo  BiroTt  HisslMlppi  In  aooordaaoe  with  plan 
of  C«pw.  H.  WUlard.  dated  Febraary  4, 1892,  contained  In  HouM  Ex.  Doc. 
No.  125,  Fifty  -eeoond  Oongreaa,  first  eesaion,  Inoladinc  borings  and  gangee. 
Should  the  Secretary  of  War  be  unable  to  obtain  snoii  right  of  way  as  may 
be  neoeosary  in  the  proeeention  of  this  work,  upon  reasonable  terms,  by 
agreement,  porohaae,  or  rolnntary  conveyance,  he  Is  hereby  authorized  to 
apply  at  any  tenn  of  the  circuit  or  district  court  of  the  United  States  for 
the  weetem  division  of  the  southern  district  of  Mississippi,  and  in  the  name 
of  the  United  States  institute  and  carry  on  proceedlng«  to  condemn  such 
lands  as  may  be  necessary  for  right  of  way  as  aforesaid,  and  in  such  pro- 
ceedings said  court  shall  oe  gOTcmed  by  the  laws  of  the  State  of  ICissis- 
■ippi,  so  fiu-  as  the  same  may  be  applicable  to  the  subject  of  condemning 
pnvate  property  for  public  use. 

improTmg  mouth  of  the  Tasoo  River,  Mississippi,  continuing  improTement, 
to  be  expended  in  accordance  with  plan  of  Capt.  J.  H.  WiUard,  at  set  out 

in  House  Xx.  Doc.  No.  126,  Fifty-second  Congress,  first  session 

Improving  harbor  at  Vlcksburg,  Miss.,  not  including  work  at  Delta  Point, 
Louisiana,  continuing  improvement  under  the  direo&on  of  the  Secretary  or 

War 

For  continuing  improvemsnt  of  mouth  of  Tasoo  Blver  and  harbor  of 
Vlcksburg r. 

Total 


#76,000 


40.000 
860,000 


090,000 


The  river  aud  harbor  act  of  June  3, 1896,  provided  for  completion  of 
the  work  by  the  following  item,  viz: 

ImproTXDg  mouth  of  Yazoo  River  and  harbor  of  Yioksburg,  Miss. :  For  the  purpose 
of  completing  the  project  of  improvement  as  heretofore  adopted  and  entered  upon, 
in  addition  to  expending  the  balance  on  hand,  oontraots  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
same,  or  said  materials  may  be  purchased  and  work  may  be  done  otherwise  than  by 
contract,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  $860,(XX),  exclusive  of  the  amount  heretofore  appropriated. 

Payments  for  obligations  that  may  be  incurred  under  this  act  are 
limited  by  section  5,  as  follows  : 

Src.  5.  That  under  the  authoritj'  to  make  contracts  for  materials  and  work,  under 
the  provisions  of  this  act,  in  addition  to  the  sums  appropriated  herein,  the  Secretary 
of  War  shall  not  obligate  the  Government  to  pay,  m  any  one  fiscal  year,  beginning 
•Inly  1,  1897,  more  than  $400,000  upon  the  said  contracts  for  any  one  of  the  works 
herein  placed  under  the  contract  system,  except  as  herein  otherwise  specifically 
aathoriEe<l  to  do :  Provided,  Any  part  of  the  annual  allotment  herein  provided  for,  not 
earned  and  paid  for  material  furnished  or  work  done  iu  one  fiscal  year,  may  be  paid 
for  material  furnished  and  w6rk  done  under  the  contracts  in  any  subsequent  nscal 
year:  Provided  further,  That  nothing  herein  contained  shall  be  so  construed  as  to 
prevent  the  Secretary  of  War  from  making  contracts  for  the  whole  or  any  part  of  the 
works  placed  under  the  contract  system  in  such  manner  as  may  be  deemed  best,  pay- 
ments, however,  to  be  made  as  stated  in  this  section. 


Al§trae$  of  propoBaU  for  about  150,000  ci*&ic  tmUt%  of  exeataiion  and  embankment 
between  Old  Biver  and  Lake  Centennial,  near  Vicksburg,  Mis».,  received  in  response  to 
advertisement  dated  July  10, 1896,  and  opened  at  Vicksburg,  Miss,,  July  $5, 1896,  by 
Maj,  J,  JS,  WUlard,  Corps  of  Engineers, 


Ko. 


Kame  and  address  of  bidder. 


Batt  O'Brien,  Memphis,  Tenn 

A.  P.  Martin,  Walerproof,  La.  a 

Manntng  &  Gibson,  Greenville,  Miss 
Charles  u. Dameron,  HnntsviUe. Mo. 
C.  D.  Leeper  Sl  Co.,  Baton  Kongo,  La, 
MIehael  O.  Gorman,  Yioksbnrg,  Miss 
Bernard  Conaghan,  Ticksbnrg,  Miss. 


Prloe 

per  cubic 

meter. 


OmtM. 

l4 
23 


% 


aBldaooepted. 
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OOMMBROZAL  STATISTICS. 


Daring  the  fiscal  year  the  canal  or  harbor  from  Kleinston  to  the  city  landing  at  the 
foot  of  Crawford  street  was  completely  closed  to  navigation  during  the  foUowing 
periods:  Jnlj  1  to  28  and  August  22  to  December  31,  1896;  January  1  to  13,  Febru- 
ary 5  to  16,  and  June  19  to  30, 1897.  The  local  steam  ferry  and  the  Yazoo  and  Big 
Sunflower  packets  required  a  stage  of  22.5  feet  on  the  Kleinston  gauge  to  come  to  the 
eity  front.  The  Greenyille,  New  Orleans,  and  Natchez  packets  required  a  stage  of 
25  feet,  and  the  Anchor  Line  steamers  came  in  on  a  stage  of  from  28  to  32  feet. 

Li»t  oftteamhoatB  arrMng  at  amd  departing  from  Violuhurg  during  thefl$oal  year  1897, 


daas. 

Tonnage. 

t 

1 

1 

Draft. 

1 

1 

Name. 

1 

I 

Passen- 
gers. 

OityofKewOrleuis 

0«yof8t.Louta 

New  Sooth 

Side- 
wheel. 
...do.- 
...do.. 

1,586.28 

1.614.02 
846.66 
46.51 
584 

669.  t2 

1.090.27 

1,180.34 

835.56 

609.47 

694.50 

494.60 

199.81 

217.90 

277.18 

196.20 

133.96 

157.06 

85.03 

63.40 

62.84 

141 

34.64 

23.18 

19.76 

62.72 

19.07 

110.28 

50.18 

508.85 

95 

76 

73.45 
6.54 
75 

34.57 
100.12 
199.57 
289.96 
189.09 
81.86 
207.78 
687.52 
688.58 
240.06 
134.99 
549.36 
778.96 
578. 19 
890.14 
188.45 
125.44 
840 

800 
142.17 

149.80 

159 

830 

60 

76 

90.15 

Feet, 
290 

390 

257 

95 

225 

252.8 

261 

252 

186 

220 

242 

210 

188 

160 

170 

150.8 

130.2 

185 

93 

76.4 

05 
123.5 

65 

69 

54.5 

66 

64.8 
111 

85 
170 
113.6 
103 

95 

86.6 
100.8 

77.6 
114.4 
138 
144 
142 
108 
137.6 
198 
196 
152 
157 
194 
201 
186.6 
174 
128 
118.2 
180 

176.9 
131.4 

120.5 
132.1 
172 

96 
116 

71.6 

FMi. 

48 

40 
42.6 
90.4 
40.5 

89.2 

42 

52.6 

81 

40 

48 

40.6 

27 

81.5 

32 

31 

24 

25 

16.4 

16.4 

19.8 

26 

14 

12 

11 

17 

15.6 

26 

19 

34 

22.2 

18 

24 

16.7 

28.6 

20 

19.6 

80 

28 

26 

22.5 

29 

40 

45.1 

80 

28.6 

85 

46.2 

35 

82 

26.1 

23.8 

32 

62 

80 

22.5 

24 

38 

20 

24 

14 

Ft«t. 
&5 

8.8 
7 

2.4 
7 

6.8 

8.6 

6 

5 

6.5 

7.6 

6.6 

4.8 

5 

4.9 

8.8 

4.2 

4 

8.7 

8 

8.5 

4.8 

2.4 

2.6 

3.2 

8.2 

6.7 

4 

8.5 

4.4 

8.7 

8.5 

2.8 

2.3 

8.0 

2.8 

8.6 

4.5 

5 

4.3 

4.2 

8.9 

7 

6.7 

6 

4 

6 

8 

6.1 

6 

5 

8.7 

5.8 

7 
6 

4 

4.5 

5 

4 

8 

5.6 

Ft  In. 

5  6 

6  0 
8    0 
2    2 

2  6 

8    0 
8    0 

3  0 
8    0 
8    0 

4  0 
8    0 
8    0 
8    0 
2    0 
1    9 

1  8 

2  0 
1  10 
1    3 

1  3 

2  6 
1    1 
1  11 

FLin. 

12  0 

13  0 
9    0 

8  0 
6    6 

9  0 
9    0 
0    0 
6    0 
9    0 
0    0 
8    0 

6  0 

7  0 
6    0 
4    0 
4    0 
4    0 

8  6 

3  6 
8    6 

4  6 
2    0 
2    0 

U 

14 
9 

21 
7 

9 

16 

15 

88 

40 

20 

4 

812 

208 

166 

126 

7 

7 

46 

38 

3 

65 

2 

40 

1,460 

12 
14 

18 

14 
0 

21 
7 

9 

16 

16 

88 

40 

20 

4 

812 

208 

1,460 

100 

150 
45 

Ifominff  Stara 

...do.. 

371 

BloffCity 

Stem, 
wheel. 
...do.. 
...do.. 

75 

BaokeytStAte 

John  S.  Soeed 

27 
121 

State  of  Kadmb 

fritv  of  RftTMiiiah .....  r ... . 

...do.. 
...do.. 

99 
L812 

t.l».Leath«r» 

Pareond 

...do.. 
...do.. 

300 
150 

iriiii?»r*i»l-    

...do.. 

30 

Annie  Laarie 

Bath 

...do.. 
...do.. 

1,500 
1,000 

Saint  Joseph 

Bees  Pritchard 

...do.. 
...do.. 

20,000 
204 

JohnF.  Allen 

Hihernla 

Atlantae 

Korelty* 

"Ytu/onuk  a 

...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

57 

42 

468 

500 

19 

T^ake  Palmvra. .,.,-, 

...do.. 

825 

Water  ifalden* 

...do.. 
...do.. 

10 
872 

MUdreda 

...do.. 

)ilm%#           -nn-  - 

...do.. 

1    2 

2    6 

U 

Mav  nowerff  ,,,....-, 

...do.. 

Ifemnhisa                       .  ... 

...do.. 

M»«gie« -• 

BngODe 

...do.. 
...do.. 

1    6 

8    0 

6 
80 

■ToBAnlilne  liOviui  h. ........ 

...do.. 

2    4 
1    8 
1    8 
1  10 
1    8 

3    6 
8    0 
3    6 

1  10 

2  2 

Pifteena  -•• 

...do.. 

29 

MattieM 

L.L.B 

"Will  DavlBfr 

...do.. 
...do.. 
...do.. 

21,900 

Bleotrio         .              

..  do .. 

Belle  Prinoe 

H*'n*7  Marx6 T....t-.r.'r 

...do.. 
...do.. 

1    0 

7    0 

200 

Oresdentfr 

...do.. 

Alarmb 

...do  .. 

Thomas  A.  Hendricks  b 

Besolatob 

...do.. 
...do.. 

4    2 

6    0 

JohnAWoodb       

...do  .. 

Bavmoiid  Hornei'ft 

...do  .. 

Cruiser  fr 

...do  .. 

Wash.  Honshell  b 

...do  .. 

Smoky  Cityfr 

...do  .. 

W  w  Onealfr 

...do.. 

Bxportor  &.........«..■•■«. 

...do  .. 

Mississippi 

...do  .. 

Bmma  Btheridflre 

.do  .. 

Vedette * 

..  do  .. 

Joseph  Henry  ---r, ...... ..- 

Side- 
wheel. 
...do  .. 

J.K.Macomb 

Golden  Gate 

Stern- 
wheel. 
...do  .. 

Search  

j^lert                    

do  . 

John  R-  Mein 

...do  .. 

ThnmsM  D  ITiArAniVk 

do   . 

r!nlfiin)ii&                         

do  .- 

Xilda 

Tug., 
or  men 

i 
(Mate. 

a  With  one 

barges. 

6  Tow 
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1931 


LUi  of  MteamhoaU  arriting  at  amd  deparUng  from  Viekshurg,  «<0.— Contiiuied. 


Oms. 

Tonnage. 

1 

1 

1 

Draft. 

1 

{ 

»"»• 

4i 

! 

1 

Paasen- 
gera. 

Gfl&ftnl  Comstook ......... 

Tug.. 
...do  . . 

67 

44.49 
27.74 
20.70 
18.07 
26.88 
7.03 
16.60 

Fest. 
76 
70.8 
76 
60 
44.6 
64 
40.4 
74 

Fool 

16 

16.2 

16 

14 

10 

16 

11.2 

10 

6.8 
3.4 

Ft.  In. 

Ft  In. 

1 
8 

1 

A 

J.B.  O'Brien  a 

7    0 
7   0 

9    0 
8    0 

JoeSeay 

Laiir57. 

...do.. 
...do.. 

Harbor  tog. 

Joe* 

...do.. 

6    6 

6    0 

1 

1 
1 
1 
1 

Oaribel 

...do.. 
...do  .. 

OmtJ*  Oamniff^  ......^.i-.-r. 

TmihtiioTir 

YMht 
Sloop. 

ZomiAK)  (^Bf^MIA 

I 

•With  one  or  more  iMurgea. 
Bummarg  of  oommereo  reporUd, 


1896^. 

1896-961 

Artiolea. 

YaiooBiTer 

and 
tributariea. 

Mteaiedppi 
BlTor. 

TotaL 

YaaooBlTW 

and 
tribntariea. 

Miaslasippi 
Klyar. 

TMaL 

Cotton 

Tons. 
25,918 
44,449 

Tons. 

6,864 

17,127 

16,000 

7,180 

84,600 

730 

4.411 

111 

12.790 

21,851 

17,896 

Tons, 
81,277 
61,576 
15,000 
11,054 
80,700 
28,460 
6,107 
142 
20,631 
48,299 
44,121 

Tons. 
20,198 
29,161 

Tons. 

4,911 

18,498 

15,000 

2,036 

80,000 

180 

240 

138 

21,326 

15,495 

14,400 

Tons, 
25,140 
42,669 
16,000 
6,528 
67,000 
63,942 
481 

Cotton  leed 

Coal 

Lumber. ................. 

8,924 

46,200 

27.780 

606 

81 

7,741 

21,448 

26.725 

4,487 

87,000 

63.762 

191 

88 

7,448 

20,450 

80,226 

Sawloea 

stavee!!::;:::;::.::::::: 

Lire  stock 

Hidea  and  akina 

166 

Grain 

28,768 
85,946 
44,626 

ProTlatona 

Ttotd 

204,857 

136,410 

841,267 

212,945 

U7,218 

830,168 

iMfaaatadTmlne 

$3,218,000 

94. 766. 60O     *fl  Vii^  flnn 

$3,619,000 

$4,068,000 

$7,707,000 

The  Ittrge  retam  of  tonnage  of  liye  Btook  was  due  principally  to  the  remoyal  of 
stock  from  the  overflowed  landa  doring  the  recent  hign-watw  period. 

The  decrease  in  the  grain  tonnage  was  dae  to  the  constantly  increasing  home  pro- 
daotion  of  com  and  other  food  staffs. 

The  secretary  of  the  Yicksburg  Cotton  Exchange  reports  the  total  receipts  of  cot- 
ton for  sale  at  Yicksburg  from  all  sources  for  the  year  ending  June  80,  1897,  as 
flO^Se?  bales. 

The  Yioksbarg  ootton-seed  oil  mills  report  the  total  nomber  of  sacks  of  cotton 
seed  xeceired  by  liyer  for  their  mills  as  594,800  sacks. 

Boo^U  and  sM^pmmU  reported  ^  railroade. 


1896^. 

1895-96. 

▲rttoles. 

Alabama    and 
Yiekaborg  and 
Viokeborg. 

Paoiflorailroada. 

YacooandHiaaia. 

Alabama     and 
Yiokaborg   and 
Yiekabnrg. 
Shreveport  and 
Paolfio  railroada. 

YaaooandHiaaia. 
iSKioal*"^^ 

BeoelTed. 

Shipped. 

BeceiTed. 

Shipped 

BeoeiTed. 

Shipped- 

BeoeiTed. 

Shipped. 

Cotton 

Tons, 
28,195 

4,841 
88,666 
4,648 

Tons. 

88,710 

"'82,' 948* 
1,418 

Tons. 
6,236 

13,120 
8,830 
2,960 

Tons. 
26,900 

2Vmw. 
27.165 
8.171 

Tons, 
10.266 

"ii'oOT* 

8,586 
755 
1,168 
6,225 
6,382 
77,686 

Tons, 
4,770 

12,414 
4,520 
2,120 
1,470 

Tons. 
26,016 

Cotton  teed 

Coal 

Lomber 



7,220 

6,428 

5,450 

Starea 

liveatook 

1,191 
7,877 
77,062 
18,495 

197 

36 

6,469 

67,474 

1,964 
10,900 
12,726 
41,467 

780 
5,450 
6.875 
82,666 

41B 
8.180 
19,771 
14.418 

620 

Grain 

4,782 
8,466 
85,841 

2,892 
6,205 
28,885 

ProTlaiona 

Total 

176,476 

146,247 

92,692 

78,891 

65.486 

132.069 

73,822 

69,417 
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BeoeipiB  and  shijpmenU  reporM  5y  railroad— Continaed. 


Total  receipts  of  railTOAds — 
Total  shipmenta  of  railroada  . 


Traffic  westward  on  the  Yicksburg,  Shrevejport  and  Pacific  Railroad  was  inter- 
rupted by  water  firom  the  Biggs  Crevasse  (on  the  Louisiana  side  of  Mississippi  River) 
from  March  18  to  May  20,  1^7.  This  crevasse  took  place  on  the  ni^ht  of  March  16, 
1897,  about  10.30  o'clock.  Train  service  on  the  Yazoo  and  Mississippi  Vall^  Rail- 
road north  of  Vicksburg  was  partially  interrupted  by  overflow  water  March  31,  and 
was  entirely  suspended  from  April  8  to  June  6, 1897. 


U  lo. 
.  IMPROVEMENT  OF  TALLAHATCHIE  RIVER,  MI8SISSIPPL 

In  the  fiscal  year  1896  a  force  equipped  with  axes,  saws,  explosives, 
etc,  worked  at  low  stages  of  the  river  from  the  mouth  of  Ooldwater 
down  to  Robinson  Ferry,  2  miles  below  Sharkey,  removing  leaning  tim- 
ber, stumps,  suags,  logs,  jams  of  drift,  etc.,  obstructing  navigation. 
Foreseeing  that  the  appropriation  of  1894  would  be  exhausted  in  a  few 
days,  a  project  for  expenditure  of  the  funds  appropriated  for  continu- 
ing the  improvement  by  river  and  harbor  act  of  June  3, 1896,  was  sub- 
mitted June  12, 1896,  with  the  recommendation  that  the  party  take 
advantage  of  the  favorable  conditions  and  continue  operations  down- 
stream. As  no  action  had  been  taken  on  this  project,  work  was  sus- 
pended June  24,  when  tbe  appropriation  of  1894  ran  out. 

July  1,  1896,  telegraphic  authority  was  received  to  continue  work 
under  the  act  of  June  3, 1896.  By  that  time  the  laborers  had  scattered, 
and  reorganization  of  the  force  was  not  completed  until  July  6.  From 
that  date  to  September  24, 1896,  operations  were  continued  downstream 
from  Robinson  Ferry  to  the  head  of  Yazoo  River,  about  63  miles,  under 
the  supervision  of  Overseer  John  Schuh.  The  river  was  at  an  extreme 
low  stage  throughout  this  period,  and  effective  work  was  accomplished. 

From  Robinson  Ferry  to  Sturdivant  there  Were  not  many  obstructions 
in  the  channel  compared  with  other  stretches,  but  the  banks  were 
covered  with  a  heavy  growth  of  leaning  timber.  From  Sturdivant  to 
Glendora  the  channel  was  much  obstructed  by  snags,  logs,  stumps,  and 
by  trees  which  had  caved  and  slid  into  the  river.  The  stretch  from 
Glendora  to  Black  Bayou,  especially  at  lower  end  of  McMullen  Place, 
was  obstructed  badly  by  tree  slides,  caving  banks,  heavy  leaning  timber, 
and  a  thick  growth  of  brush.  Below  Black  Bayou  to  Big  Bosom  the 
worst  obstructions  were  in  the  bends,  and  around  Nine  Mile  Bend  to 
Pecan  Point,  a  very  crooked  stretch,  steamboats  could  pass  with  greatest 
difficulty  on  the  low  stage,  on  account  of  snags,  logs,  etc.,  in  the  chan- 
nel. From  Pecan  Point  around  Lone  Star  Bend  to  Philipp,  the  chan- 
nel was  very  rough  on  account  of  tree  slides  and  caving  banks  in  short 
bends.  Between  Philipp  and  Min ter  City  were  two  bad  bends,  obstructed 
by  caved-in  and  sliding  trees,  in  one  of  which  the  steamer  John  F.  Allen 
had  sunk  twice.    From  Minter  City  to  Suunyside  the  channel  was  badly 
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obstructed  by  tree  slides  in  three  bends,  and  thenoe  down  to  Shell- 
mound  snags,  logs,  stumps,  and  trees  were  numeroas.  From  Shell- 
mound  to  the  mouth  the  worst  obstructions  encountered  were  in  the 
short  bends  and  on  the  bars  around  Race  Track  Bend,  including  some 
large  trees  lying  across  the  channel,  and  by  caving  and  sliding  banks 
below  the  sunken  steamship  Star  of  the  West. 

The  work  was  done  as  thoroughly  as  possible  with  the  limited  means 
available.  At  shallow  places  care  was  used  to  remove  all  obstructions, 
to  give  steamboats  full  depth  on  crossings  at  the  low  stage,  and 
generally  the  destruction  of  snags  and  logs  was  followed  by  immediate 
scour.  As  a  rule,  leaning  trees  were  fell^,  trimmed,  and  cut  into  short 
lengths,  but  a  great  many  were  topped,  where  there  was  no  probability 
of  caving  or  sliding.  Trees  which  sink  when  green  were  deadened  for 
future  removal,  or  felled  and  pulled  back  from  the  river.  Points  were 
well  cleared  of  timber  and  brush,  to  relieve  opposite  bends  where  cav- 
ing. Snags  and  logs  were  pulled  out  and  cut  up,  or  destroyed  with 
explosives  if  too  heavy  or  too  deeply  embedded  to  be  hauled  out. 
Stumps  on  points,  in  bends,  and  in  the  channel  were  destroyed,  and 
those  within  the  banks  were  chopped  or  sawed  close  to  the  ground. 
Trees  which  had  caved  or  slid  into  deep  water  were  destroyed  with 
dynamite,  and  those  in  shallow  places  were  pulled  ashore.  Shore  snags 
on  points  or  in  bends  were  blown  up,  and  others  were  cut  close  to  the 
ground. 

The  following  is  a  summary  of  the  work  done  from  July  6  to  Septem- 
ber 24, 1896,  viz: 

Channel  snags  polled,  ont,  and  destroyed 9,32S 

Stamps  pnlled,  cat,  and  destroyed 13,103 

Shore  snags  cat,  and  destroyed 10,578 

Logspulledy  cat  and  destroyed 14,248 

Leaning  trees  cat  and  destroyed 25,463 

Leaning  trees  topped 1,686 

Tieeagirdled 89,946 

Square  yards  willows  and  brnsh  cot 2,744 

Removed  frame  npon.  which  beam  of  wreck  of  steamship  8iar  of  the  We$t 
(sank  1863)  rested. 

New  obstructionB  are  brought  into  the  river  every  year  by  drift  and 
sliding  and  caving  banka,  and  the  shifting  and  scouring  of  the  channel 
exposes  snags  and  logs,  embedded  in  the  oottom,  from  time  to  time,  or 
lodges  them  upon  bars.  An  appropriation  sufficient  to  permit  the  sys- 
tematic clearing  of  the  banks,  in  addition  to  snagging  operations,  could 
be  exi>ended  profitably  in  one  season  of  low  water,  would  result  in  last- 
ing benefit  to  navigation,  and  bat  small  amounts  would  be  needed  for 
maintenance. 

Money  statement 

Jaly  1.  1896,  balance  nnezpended .*. #4,014.16 

Jane  90, 1^,  amount  expended  daring  fiscal  year 3,489.52 

Jaly  1, 1897,  balance  anezpended 524.64 


{Amount that  eon  beprofltabl  v  expended  in  fiscal  year  ending  Jane  30, 1899    10, 000. 00' 
Submitted  in  compliance  wftb  requirements  of  sections  2  of  river  and 
httrbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  following  appropriations  have  been  made: 


By  act  of— 

March  3,1879 96,000 

Jane  14, 1880 9,000 

March  3, 1881 3,000 

Angnat  2, 1882 3,000 

Jnly5,1884 3,000 

August  5, 1886 8,500 

Augast  11, 1888 5,000 


Byaot  of— 

September  19, 1890 $5,000 

July  13, 1892 5,000 

August  18, 1894 4,000 

June  8,1896 4,000 

Total .,.  60,600 


OOMMERCIAL  OTATIBTIOB. 

The  rlrer  was  reported  navigable  to  Sharkey  the  entire  flseal  yeur. 

Li$i  of  item-toheel  steamhoaU  navigating  TallakatdMe  Biver  imJUcdl  yoar  1897. 


KaiDA. 


I 


Draft. 


t 


Between. 


E.A.Pharr 

JohnF.  AUen 

HibernU 

Rees  Pritchard 

YazoDiaa 

Ka«rgiea 

Flfteeoa 

L,L.B 

Thorn  AS  A.HeDdrickfl  h 


83.61 
133.9 
157.06 
106.2 

62.84 

60.78 

75 
6.54 

81.86 


FuL 

00 

130.2 
135 
150.3 

05 

85 
103 

86.6 
108 


Feet 

29.9 

24 

25 

81 

19.8 

19 

18 

16.7 

22.5 


Feet. 
4.2 
4.2 
4 

8.8 
8.5 
8.5 
8.5 
2.8 
4.2 


Ft.  In. 
2      2 


1    10 
4     2 


Ft.  In. 

8  6 

4  0 

4  0 

4  0 

8  6 

8  0 

8  0 

1  10 

6  0 


Tasoo  and  Cold  water  riyers 
Yicksburg  and  Sharkey. . . 

do 

....do 

Greenwood  and  Sharkey.. 

....do 

....do 

Viokabargand  Shellmonnd 
Yickdborff  and  Coldwater 
Birer. 


80 

730 

80 

289 

1 

IS 

10 

113 

22 

239 

28 

200 

20 

107 

1 

1 

.... 

a  With  one  or  more  barges. 


»Towboat. 


The  following  light-draft  barges  were  employed  in  this  trade,  viz :  SunligM^  150 
tons;  Fred  Lloyd ,  165  tons;  Life  Buoy,  150  tons«  and  Geo,  W.  Bookout,  125  tons. 

Summary  of  oommeroe  rtg^oried. 


Articles. 


1806-97. 


1895-96. 


1894-05. 


1898-94. 


1892^. 


1891-02. 


1890-01. 


Cotton 

Cottonseed 

Hides  and  skin  n. 

Liye  stock 

Lmnber 

StaTos  

Provisions 

Grain 

Saw  logs 

IfisoelSuieoas.... 

Total 

Estimated  value 


Tone. 

2,500 

7,170 

5 

52 

910 

8,766 

4,206 

200 

3,000 

1,625 


2,840 

6,874 

4 

45 

1,402 

23,217 

4,200 

200 

4,600 

1.600 


Ttma. 

8,038 

6,940 

2 

46 

1,614 

23,404 

4,800 

6,800 

30,000 

4,800 


Tons. 

4,838 

7,800 

8 

80 

1,400 

14,846 

4,700 

6,100 

40,600 

6^100 


Tont. 
8,141 
4,400 
8 
80 
1,800 
8,447 
8,460 
1,800 

26,700 
4,100 


Tont, 

6,688 

8,357 

68 

81 

1,188 

8,204 

6.571 

6,725 

24,478 

6,828 


Tone, 

4,000 

6,000 

6 

33 

1,434 

0,345 

4,300 

4,800 

19.000 

6,000 


22,484 


48,572 


70,9 


92,817 


48,871 


60.419 


53,706 


$964,000 


$1,167,000 


02,061,000 


$3,372,000 


$908,000  $2,428,000 


$2,115,000 


The  Tazoo  and  Mississippi  Valley  Railroad,  operated  bv  the  Dlinois  Central  Com- 
pany, has  a  branch  line  from  Clarksdale  to  and  across  Tallahatchie  River  at  Philipp, 
which  is  paralleled  by  a  branch  of  the  Sonthem  Railway  from  Webb  to  Jttabena, 
and  the  Southern  Railway  and  Illinois  Central  at  Oreenwood  are  competitors  for  the 
trade  of  Tallahatchie  River. 
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U   II. 

IMPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MISSISSIPPL 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  85,000  for  con- 
tinaiiig  the  improvement  of  Big  Smiflower  River,  and  ander  my  project 
of  June  24,  approved  July  7, 1896,  it  was  proposed  to  continue  the  work 
by  hired  labor  as  heretofore,  viz: 

Removing  sn<^,  sanken  loes,  etc.,  in  the  chaDnel,  ontting  leaning  timber  along 
the  banks,  repairing  and  boilding  inexpensiye  wing  damB  of  piling  and  bmsh  cat  in 
clearing  tne  banks,  where  needed  to  scour  the  bars,  and  dosing  chutes  by  the  same 
means.  Work  to  begin  at  the  mouth  and  extend  upstream  as  far  as  practicable  with 
the  means  available,  special  attention  being  given  to  stretohesdifflcult  of  navigation 
at  low  stages. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1897,  for 
lack  of  plant.  The  snag  boat  OolumMaj  the  lightest  in  the  district  and 
best  adapted  for  the  purpose,  was  required  for  use  in  Ouachita  Biver 
and  could  not  be  spared,  and  the  amount  available  was  too  small  for 
construction  or  hire  of  a  suitable  vessel. 

Escape  water  through  crevasses  along  the  Mississippi  front  during 
the  recent  flood  of  Mississippi  Biver  is  said  to  have  brought  a  large 
quantity  of  drift  down  the  Sunflower,  and  numerous  new  obstructions 
are  reported  in  the  lower  river.  As  soon  as  practicable  it  is  proposed 
to  send  a  snag  boat  to  remove  the  worst  snags  and  logs  and  to  reor- 
ganize the  party  equipped  with  axes,  saws,  tackle,  and  explosives  for 
work  at  low  water  in  Yazoo  and  Sunflower  rivers. 

Attention  is  invited  to  the  following  extract  from  my  report  of  1891, 
repeated  each  year  since,  viz: 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  river  (p.  984, 
Bex>ort  Chief  of  Engineers,  187i),  did  not  contemplate  doing  the  work  at  irregnlar 
intervals  extending  over  a  period  of  fifteen  years,  as  it  will  with  the  nsnal  appro- 
priations, but  was  made  with  a  view  to  finishing  it  in  not  more  than  three  or  four 
consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time  it  is  impos- 
sible to  make  any  definite  estimate,  bat  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  be  spent  to  advantage  and  witn  economy  in  one  or  two  low- water 
Beasons^  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  lasting  char- 
acter than  a  larger  sum  by  small  allotments  every  other  year. 

Money  statement. 

July  1, 1896,  balance  unexpended $6,000.00 

^uly  1, 1897,  balance  unexpended 6,000.00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1899    20, 000. 00 
Submitted  in  compliance  with  rea  iiirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3,1879 $20,000 

June  14,  1880 8.000 

March  3, 1881 4,000 

Augusts,  1882 6,000 

July  6, 1884 6,000 

August  6, 1886 6,000 

August  11, 1888 6,000 


By  act  of— 

September  19, 1890 $6,000 

July  13, 1892 6,000 

August  18,  1894 6,000 

Junes,  1896 6,000 

Total 72,000 


OOUVKRCIAL  STATTSnOB. 


Big  Sunflower  River  was  navigable  for  light-draft  boats  to  Woodbum  the  entire 
year.  During  high  stages,  March  1  to  May  15,  it  was  navigable  to  mouth  of  Hush- 
puckena  Creek. 
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LUt  of  sterw-wkeel  sUamboaU  mgagoi  in  nanigatUm  during  ik€  year* 


Vam«. 


Dnft 


Lake  Palmyx*..... 
Mary  Joyoea 

Hibernia 

Korelty 

Water  Maiden 

Morning  Star 

Maggie 

Joeephine  LoviBab. 
Tasonia , 

Fifteen 

Ferd  Ba 

Mimaa 

Alann5 

May  Flower 

Mildred 


141 
84.64 

157.06 

61.40 
23.13 
46.61 

SO.  78 

96 
62.84 

76 
45.5 

62.72 

189.09 

19.07 
19.76 


FteL 
128.6 
65 

185 

76.4 

69 

96 

86 

118.6 
96 

106 
98 

66 

143 

64.3 
54.6 


F99L 

26 

14 


16.4 

12 

30.4 

19 

22.2 
19.8 

18 
16 

17 


15.6 
11 


4.8 
2.A 


8 

2.6 

2.4 

3.5 

3.7 
8.5 

8.6 
8 

8.3 

4.8 

8.7 
8.3 


FL  in, 

2  6 
1  1 

3  0 

1  6 

1  U 

2  2 

1  8 

2  4 

1  8 

1  8 

1  1 

1  6 


FLin. 

4  6 

3  0 

4  0 

8  6 

3  0 

8  0 

8  0 

3  6 

8  6 

8  0 

8  0 

1  6 


rTlckabiiig  and  Woodbom 

\yicksbiirg  and  Lehrion 

Yiclcsbargaad  Big  Sunflower 

Biver. 
Yasoo  City  and  Big  Sunflower 

Birer. 

y  ioksbnrg  and  Lehrton 

Vloksborg  and  Rolling  Fork . . 
Yiokaburg  and  Big  Sunflower 

Biver. 
Yasoo  City  and  Big  Sunflower 

BiTor. 

Yiokaburg  and  Callao 

Yasoo  City  and  Big  Sunflower 

Biver. 

....do 

Yasoo  City  and  Campbellsville. 

rViokaburg  and  Lehrton 

[Yicksburg  and  lower  river — 
Yiokaburg  and  Big  Sunflower 

Biver. 

do 

do 


23 


50O 

10 


197 

240 
4«2 


a  With  one  or  more  bargee.  h  Towboat. 

Summary  of  oommeroe  reported. 


Arttolea. 

1896-97. 

1806-96. 

1894^. 

1893-94. 

1892-98. 

1891-92. 

1880-«1. 

1889-90. 

Cotton 

Tont. 

2.250 

6,132 

14 

524 

4,000 

564 

9,700 

9,700 

Tom. 
2,060 

80 

1,200 

557 

17,806 

9,372 

Toru. 

3,601 

5,760 

24 

71 

2,476 

1,500 

8,106 

375 

Tons, 

2,400 

6,700 

12 

38 

780 
9,405 
2.050 

• 

Ibfw. 
2,699 

250 

19,000 

1,130 

9,840 

1,088 

Tons. 

4.118 

5,450 

12 

265 

21,835 

906 

4.430 

2,549 

Tons. 
2,375 
3,500 

Tons, 
2.594 

Cotton  seed 

8,975 

Hides 

Live  stook 

70 

16.400 

920 

8.219 

2.027 

150 

Saw  logs 

**!S2 

Lumber 

Stoves 

5.260 

Total     down 
froight 

31.884 
3,228 

36,488 
2.380 

21,911 
2,623 

26,035 
4,285 

39,276 
4,023 

39,565 

7,489 

27.511 
4,473 

16,638 
6,823 

Betnm  freiffiit      ....... 

Total 

85,112 

38,868 

24,534 

30.320 

43,299 

47,054 

31,984 

32.160 

Estimated  value 

1702,000 

$783,000  1066,000 

1 

$988,000  |$898,000 

$1,354,000 

$946,000 

$1,240,000 

The  Yazoo  and  Missiewippi  Valley  Railroad  orosses  the  river  at  Clarksdale  and 
thence  runs  south  parallel  to  the  stream  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  (Sixth)  Division  of  the  Southern  Railway  crosses  the  river  at 
Baird  with  a  line  running  from  Greenville,  on  the  Mississippi  River,  to  Atlanta,  Ga. 


U   12. 


WATER  GAUGES   ON  THE  MISSISSIPPI  RIVER  AND   ITS   PRINCIPAL 

TRIBUTARIES. 

The  present  service  consists  of  twenty  two  gauges,  at  which  observa- 
tions at  8  a.  m.  and  4  p.  m.  daily  were  continued  during  the  fiscal  year 
ending  June  30,  1897,  viz:  On  Mississippi  Eiver,  at  St.  Louis,  Mo., 
Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  month  of  the  White  Eiver, 
Ark.,  Lake  Providence,  La.,  Yicksburg,  Miss.,  Natchez,  Miss.,  Bed 
Biver  Landing,  La.,  Baton  Bouge,  La.,  Donaldson ville,  La.,  and  Gar- 
ronton  (New  Orleans),  La. ;  on  Ohio  Biver,  at  Louisville,  Ky.,  head  and 
foot  of  falls ^  on  Tennessee  Biver,  at  Florence,  Ala.;  on  Oumberland 
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Biver,  at  Kashyille,  TenD.;  on  White  Biver,  at  Jacksonport,  Ark.;  on 
Arkansas  Eiver,  at  Littlo  Bock,  Ark. ;  and  on  Bed  Biver,  at  Alexandria 
and  Shreveporty  La.,  and  Garland  and  Folton,  Ark. 

Records  of  the  daily  readings  were  furnished  the  secretary  of  the 
Mississippi  River  Commission;  copy  of  the  Florence  record  was  for- 
nished  the  engineer  officer  in  charge  of  Tennessee  Blver;  copy  of  the 
GarroUton  record  was  sent  the  assistant  engineer  at  Soath  Pass  of  the 
Mississippi;  copy  of  the  Jacksonport  record  was  sent  the  chief  engi- 
neer of  the  Mississippi  Levee  Oommissioners ;  and  district  officers,  levee 
commissioners,  etc.,  were  ftirnished  copies  of  records  upon  application. 

The  following  gauges  were  inspected  daring  the  year  by  Asst.  Engi- 
neer John  Ewens,  viz: 


Dsto. 


Chnige  ■tetion. 


Bepain  made,  eto. 


(kL    • 


U 
16 
19 

SI 

18 
M 

St 

81 

81 

IToT.    5 
9 

18 

16 

18 

99 


Dee.     1 
3 

1897. 
Kar.  36 


Apr.  93 

Hay  18 

19 


Vioksbnrg,  Mlas 

Lake  Provideiioe,  La 

Ifonth  White  Rhrer,  Ark. 
Hctona,  Ark 


Lit«le  Bock,  Ark. 
Jaokaonport,  A  rk . 
Momphia,  Tenn.  ..< 


Florence,  AIa.... 
NMhriUe,  Texm. 


Iioniaville,,  Ky.  (ujiper). 
LoviaTlUe,  Kj.  (lower) . . 


St.  Lonia,  Mo. 
C«iro.ia 


Natehea.  Miaa 

Red  Birer  Landing,  La. 
Baton  Bouge,  La 


Donaldaonville,  La. . 
GarroUton,  La 


Al«zaiidria»  La. 


Slirereport,  Ifa« . 


Folton,  Ark... 
Garland,  Ark. 


ViokaburgiMiBa. 


.do. 
.do. 


....do 

Natehea,  Miaa... 
ViokabuTg,  Miaa . 


..do. 


Vertical  gauge  on  piling  of  railway  incline  at  Klelnston  Land- 
ing reboilt  ft-om  —8  to  60  feet,  in  8  aeotiona,  ris,  —8  to  17, 

16.5  to  39,  and  88.6  to  50. 

Vertical  gange  reboilt  from  —7  to  89  feet,  in  7  aections,  tIb, 
—7  to  8.  3  to  7,  6  to  18, 13  to  18.6, 17  to  36,  35  to  83,  and  81  to 
89.    New  boUetln  needed. 

Vertical  gauge  rebnllt  from  9  to  44  feet,  in  6  aections,  tIs,  9  to 
19, 14  to  23,  23  to  80,  30  to  37,  and  87  to  44.  Bulletin  moved 
downafcream  |  mile.    New  bulletin  needed. 

Vertical  moge  mored  firom  elevator  rebuilt  on  piling  of  rail- 
way  incline  from  —3  to  51.4  feet,  in  6  aectiona,  via,  —8  to  12, 
6  to  20, 18.6  to  29,  25  to  88.4,  88  to  43.5,  and  42  to  51.4.  BoUe- 
tin  moved  from  elevator  to  eld  bolkhead  about  500  feet 
above.    New  bulletin  needed. 

Vertical  gaoge  on  Baring  Cross  Bridge  rebuilt  from— 3.8  to  19 
feet,  in  2  continnoua  sections,  via,  —3.8  to  4.5,  and  4.6  to  19. 

Vertical  gaoge  reboilt  fh>m  —2  to  4,  2  to  9, 8  to  18, 18  to  18.9, 18 
to  36.5,  and36  to  86. 

Vertical  gaoge  moved  from  elevator  to  foot  of  Beale  street, 
about  f  mile  below,  and  rebuilt  ftom  —5  to  38  feet,  in  8  aeo- 
tiona, via,  — 5  to4, 8  to  9, 6  to  13, 11  to  15.8. 15  to  30.6, 19  to  34, 
23.3  to  38,  and  38  to  88. 

Vertical  gauge  on  Memphis  and  Charleaton  Bailroad  bridge 
rebuilt  In  one  aection  m>m  —3  to  32.6. 

Depoeit  of  d^bria  item  40  to  46  foot  mark  of  inclined  aection 
on  levee  at  foot  of  Broad  street,  ranging  from  i  to  2  feet 
deep,  removed,  and  gauge  marks  recnt,  to  oe  legible. 

Vertical  gaoge  at  head  of  Looiavilie  and  Portland  Canal 
cleaned,  and  nadnationa  and  nombera  repainted. 

Both  aeotiona  m  vertical  gange  at  foot  of  Louisville  and  Port- 
land Canal  cleaned,  and  graauations  and  nombera  repainted. 

Vertical  section  fh>m  81  to  87  feet  rebuilt. 

Deposit  of  cinders,  mnd,  eto.,  removed  from  lower  part  of 
inclined  aection. 

Vertical  gaoge  reboilt  from  —2  to  60  feet,  in  3  sections,  via, 
—3  to  12  and  10  to  50.    New  bulletin  needed. 

Vertical  gauge  rebuilt  from  —3  to  46  feet,  in  6  aectiona,  via, 
— 8  too, 7.6  to  16,15 to23,23  to 81, 81  to 38,  and86to46. 

Vertical  gaoge  rsboilt  from  —1  to  86  feet,  in  7  sections,  vis, 
—1  to  5, 0  to  8, 7  to  12, 12  to  17.9, 17.8  to  24, 24  to  30,  and  30  to  36. 

Lower  part  of  section  1  cleaned. 

Vertical]  gaoge  rebuilt  fhmi  —2  to  30  feet,  in  8  aeotiona,  via, 
—3  to  6, 3  to  13.4,  and  12  to  20. 

Vertical  gaoge  rebuilt  from  —6  to  89  feet  In  7  sections,  via, 
—5  to  0.3,  —1  to  4,  8  to  9.8,  8  to  15, 14  to  20.8,  20  to  38.5,  and 

37.6  to  89. 

Lower  aection  of  vertical  gange  on  railroad  bridge  reboilt 
trmn  —7  to  0,  and  all  aections  cleaned  of  depoait. 

Gauge  intact  and  in  good  order,  ao  far  as  visible. 

Verucal  gauge  on  rafiway  bridge  rebuilt  from  7  to  33  feet,  in 
3  aeotiona,  via,  7  to  14.4,  and  14.4  to  33. 

Section  for  vertical  gauge  on  piling  of  railway  incline  at 

B3einston  Landing  built  from  46  to  54  feet. 
Vertical  section  botlt  in  elevator  building  fr^m  46  to  54  feet. 
Vertical  section  bnilt  at  foot  of  Sooth  street  from  49.3  to  64 

feet. 
Vertical  gauge  at  elevator.    No  repairs  made. 
Section  or  vertical  gauge  rebuilt  from  44.5  to  50  feet. 
Section  of  verticaT gauge  at  elevator  rebuilt  from  43  to  51 

feet. 
To  determine  difference,  if  any,  between  gaugea  at  elevator 

and  Kleinaton  Landing. 
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Oange  readings  are  forwarded  to  this  office  by  observers  at  the  dose 
of  each  week,  where  they  are  reviewed  and  filed.  Small  bonnd  books 
containing  the  original  records  noted  at  the  gauges  are  filed  at  this 
office  by  the  observers  at  the  close  of  each  calendar  year.  Copies  of 
the  gauge  readings  are  sent  the  secretary  of  the  Mississippi  Eiver 
Commission  each  week,  and  they  have  been  pablished  by  that  body  in 
pamphlet  form,  with  those  of  other  gauges  on  the  Mississippi  Bi\rer 
and  its  tributaries,  to  end  of  the  calendar  year  1896. 

Gauge  staves  are  prepared  in  advance  at  Yicksburg  and  shipped 
where  needed,  a  few  sections  being  kept  on  hand  at  stations  with  cav- 
ing banks  or  where  the  gauge  must  be  set  in  an  exposed  place.  They 
are  of  two  sizes,  the  larger  (2  by  10  inches)  being  bolted  to  bridges, 
wharves,  etc.,  where  there  is  any  degree  of  permanence,  and  the  sm^ler 
(2  by  5  inches)  are  spiked  to  piling  or  driven  into  the  bank  and  braced 
as  securely  as  possible  at  successive  elevations.  White  pine  or  cypress 
posts  are  used  and  the  numbers  and  graduations  in  feet  and  tenths  are 
branded  in  them,  saving  time  and  money,  giving  uniform  scales,  and 
marks  not  easily  obliterated.  Painted  gauges  are  soon  effaced,  and  the 
old  way  of  marking  graduations  with  lines  of  tacks  was  tedious  and 
expensive.  Under  the  necessity  for  a  quick  and  cheap  means  of  mark- 
ing the  large  number  of  staves  used  the  present  method  of  branding 
graduations  through  iron  stencils  and  numerals  with  copper  dies  was 
devised  some  years  ago. 

The  Engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  Yicksburg,  Miss.,  Don- 
aldsonville.  La.,  Florence,  Ala.,  Nashville,  Tenn.,  Alexandria,  La., 
Shreveport,  La.,  and  Fulton,  Ark.,  also  at  Natchez,  Miss.,  Bed  Biver 
Landing,  La.,  and  CarroUton,  La.,  during  flood  stages. 

The  laws  relating  to  the  water  gauges  on  the  Lower  Mississippi  and 
its  tributaries  are  as  follows:  Their  establishment  and  maintenance 
were  directed  by  joint  resolution  of  Congress,  approved  February  21, 
1871  (sec.  5252,  Bev.  Stats.),  viz: 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 

gaages  eBtabliahed  and  daUy  observationB  made  of  the  rise  and  faH  of  the  Lower 
[ississippi  River  and  its  chief  tributaries  at  or  in  the  vicinity  of  St.  Lonis,  Cairo, 
Memphis,  Helena,  Napoleon,  Providence,  Vioksburg,  Red  River  Landing,  Baton 
Rouge,  and  CarroUton,  on  the  Mississippi,  between  the  month  of  the  Miaaonri  and 
the  Gnlf  of  Mexico;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missonri; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio;  Florence,  on  the 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas,  and 
Alexandria,  on  the  Red  River,  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  flrom  the  appropriation 
for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observations 
shall  not  exceed  the  sum  of  five  thousand  dollars. 

The  river  and  harbor  act  of  August  11, 1888,  provided  a  permanent 
indefinite  appropriation  for  the  purpose  of  securing  uninterrupted 
gauging,  as  follows: 

Sbc.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolu- 
tion of  the  twenty-first  of  February,  eighteen  hundred  and  seventy-one.  u^on  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  autnorixed  to 
draw  his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury 
for  such  sums  as  may  be  necessary  to  do  such  worK,  not  to  exceed  in  the  aggregate 
for  each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided,  howeveTf 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers, 
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The  amount  appropriated  in  the  act  of  Angast  11, 1888,  waa — 

For  ganging  the  waters  of  the  Lower  Mississippi  River  and  its  tribntaries,  as  pro- 
Tided  for  in  ioint  resolation  of  twenty-first  or  February,  eighteen  hundred  and 
seyenty-one, nme  thousand  six  hundred  dollars:  Provided,  That  three  thousand  six 
handled  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 
ganging  the  said  waters  daring  the  fiscal  year  ending  June  thirtieth,  eighteen  hun- 
dred and  eighty-eight. 

The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  head  waters  of  the  Mississippi  Eiver,  pro- 
vided as  follows: 

And  the  Secretary  of  War  shall  cause  such  ^ugings  to  be  made  at  or  near  St.  Paul 
daring  the  annual  operation  of  said  lesenroirs  as  shall  determine  accurately  the 
discharge  at  that  )>ointy  the  cost  of  same  to  be  paid  out  of  the  annual  appropriation 
for  ganging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

It  was  evident  from  the  beginning  that  the  appropriation  of  $5,000 
a  year  was  not  snfBcient  to  cover  the  expenses  of  observations,  repairs, 
and  frequent  inspection  essential  to  accnracy.  In  1872  Migor  Merrill, 
who  established  the  original  ganges,  recommended  that  the  appropria- 
tion be  increased  to  811,000  for  extending  the  service  in  accordant 
with  the  joint  resolution  of  1871,  and  in  1873  he  recommended  $6,000  as 
necessary  for  maintenance  of  the  original  ganges.  (Reports  Chief  of 
Engineers,  1872,  p.  435,  and  1873,  p.  523.) 

After  the  appropriations  for  rivers  and  harbors  became  biennial, 
various  expedients  had  to  be  resorted  to  to  maintain  the  service  eojoined 
by  the  joint  resolution  of  1871.  In  1878  payments  for  observations 
stopped  for  lack  of  frinds,  but  a  number  of  observers  kept  «ip  the 
records  without  compensation.  In  1884  a  deficiency  appropriation  was 
made  for  their  continuance.  In  1886  the  Mississippi  Biver  Commission 
paid  the  observers,  and  insi)ected  and  repaired  the  gauges  on  the  Mis- 
8i8six)pi  Kiver  to  prevent  the  loss  of  continuous  records.  In  1887-88 
the  available  frinds  were  exhausted,  and  readings  were  continued  vol- 
untarily by  the  observers. 

For  these  reasons  section  6  was  put  in  the  river  and  harbor  act 
of  1888. 

With  an  accumulated  deficiency  of  $17,900  from  1871  to  1888  (under 
intended  appropriations  of  $5,000  a  year),  the  service  had  deteriorated 
greatly.  Nearly  all  the  gauges  had  to  be  rebuilt,  and  the  bulletins  on 
the  Mississippi  Biver  ne^ed  extensive  repairs. 

The  full  amount  authorized  by  section  6  of  the  act  of  1888,  $9,600 
per  annum,  was  allotted  by  the  Chief  of  Engineers  for  gauges  under 
this  office,  and  for  discharge  measurements  at  St.  Paul,  Minn.,  for  the 
fiscal  years  1889, 1890,  and  1891.  In  1889  and  1890  the  gauges  were 
rebuilt  and  kept  in  good  condition ;  larger  bulletins  were  purchased 
and  erected  along  the  Mississippi;  the  old  bulletins  were  repaired  and 
painted  and  used  in  extending  the  service  to  the  tributaries,  and  four 
new  g{iuges  were  established,  increasing  the  cost  for  observations 
alone  by  the  sum  of  $540  per  annum,  with  additional  charges  for 
inspections  and  repairs.  The  payments  made  during  the  fiscal  year 
1889  were  $2,834.17  for  the  preceding  year,  and  $4,310.18  for  1889,  a  total 
of  $7,144.35,  and  the  total  expenses  of  1890  amounted  to  $7,723.53. 
•  •••••• 

Notwithstanding  the  above,  I  was  notified  at  the  close  of  August, 
1896,  that  the  Comptroller  of  the  Treasury  now  designates  allotments 


Digitized  by 


Google 


1940   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARH7. 

under  section  6  of  the  act  of  Aagnst  11^  1888,  as  fiscal-year  appropria- 
tions, and  that  any  unexpended  balances  at  the  close  of  each  fiscal 
year,  against  which  there  are  no  ontstanding  liabilities,  should  be 
deposit^. 

Under  existing  decisions  a  fiscal  year  appropriation  of  not  to  exceed 
i|6,000  is  provided,  of  which  8^  per  cent  is  allotted  for  discharge 
measurements  at  St.  Paul,  Minn.,  leaving  but  $5,500  a  year  for  the 
gauges  under  this  office,  the  cost  of  which  was  given  at  $6,000  in  the 
report  of  1887,  exclusive  of  the  four  gauges  added  since  1888. 

This  amount  is  not  sufficient  for  the  purpose.  The  value  of  the 
records  depends  upon  accurate  observations  and  precise  elevations  of 
the  gauges,  which  should  be  checked  frequently  by  levels  to  estab- 
lished benches.  The  instability  of  river  banks  at  the  majority  of  the 
stations  requires  that  an  assistant,  with  level,  rod,  and  appliances  for 
minor  repairs,  should  visit  and  inspect  them  at  frequent  intervals,  and 
also  without  delay  whenever  observers  report  accidents  to  the  gauges 
by  steamboats,  barges,  or  other  causes,  or  whenever  there  is  reason  to 
believe  that  the  gauge  staves  have  shifted  or  been  moved  by  the  effect 
of  caving  and  sliding  banks.  Furthermore,  the  conditions  each  year 
are  not  the  same.  Just  now  nearly  all  the  gauges  need  rebuilding,  all 
the  bulletins  require  repairs  and  painting,  and  those  on  the  main  river 
are  worn  out  and  should  be  replaced  with  a  more  permanent  kind. 
One  year's  expenses,  therefore,  may  be  double  that  of  the  succeeding 
year. 

•  •  •  •  •  •  • 

As  the  work  at  St.  Paul,  Minn.,  consists  of  discharge  measurements 
during  operation  of  the  reservoirs  at  headquarters  of  the  Mississippi, 
a  different  class  of  work,  under  another  officer,  and  without  connection 
with  the  gauges  on  the  lower  river  and  its  tributaries,  it  is  recommended 
that  it  be  provided  for  by  separate  appropriation. 

A  number  of  the  large  bulletins  erected  in  1890  along  the  Lower  Mis- 
sissippi are  worn  out,  and  all  twelve  should  be  replaced  as  soon  as  pos- 
sible. The  rapid  deterioration  of  wooden  frames  from  constant  exposure 
to  the  elements,  frequent  changes  of  location  when  near  caving  banks, 
and  continual  wear  and  tear  of  shifting  the  heavy  iron  plates  in  their 
grooves  twice  a  day  uses  up  the  present  form  of  bulletin  in  five  to  six 
years.  With  a  view  to  improving  this  branch  of  the  service,  plans  have 
been  prepared  for  frames  of  wroaghtiron  pipe,  the  first  cost  of  which 
will  be  considerably  greater  than  those  made  of  wood,  but  their  dura- 
bility will  make  them  cheapest  in  the  end.  The  present  iron  plates, 
^  by  40  by  46  inches,  are  too  heavy,  on  account  of  wear  in  fitting  them 
m  the  grooves,  especially  if  warped  or  expanded,  and  the  difficulty  and 
risk  of  changing  them  in  a  strong  wind.  Aluminum  at  present  is  too 
expensive,  and  it  is  doubtful  if  paper  fiber  of  sufficient  rigidity  without 
bulk  of  thickness  can  be  bad.  So  far  as  determined,  the  best  style  of 
plate  appears  to  be  one  of  wire  mesh  mounted  on  round  iron'  firanies, 
with  numbers  and  characters  riveted  or  otherwise  fastened  to  the  wire. 
This  would  necessitate  double  the  number  of  plates  now  used,  which  are 
lettered  on  both  sides,  but  will  give  least  resistance  to  wind  pressure. 

The  estimated  cost  of  twelve  bulletins  is  $2,700,  and  the  charges  for 
transportation  and  erection  probably  will  increase  the  amount  to  $3,000 
at  least.  If  a  simpler  form  of  plate  can  be  devised,  this  estimate  may  be 
reduced  $500  to  $600. 

The  posting  of  bulletins  at  a  number  of  stations  will  have  to  cease 
soon  until  they  are  replaced. 
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Money  staiemenL 

July  1,1896,  amonnt  sTulable $6,500 

JnnedOy  1897,  amount  expended  during  fiscal  year 6,000 


I  Amonnt  that  can  be  profi  tablv  expended  in  fiscal  year  ending  June  30, 1899  9, 600 

<{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  aets  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

My  last  report  gave  the  amount  available  July  1, 1896,  as  85,645.83, 
bat  imder  decision  of  Oomptroller  of  the  Treasary  that  it  is  a  fiscal -year 
appropriation,  the  unexpended  balance  from  the  preceding  year  has 
been  deducted  in  the  above  statement. 

liem/Ued  9tateiMKt  of  eamendUuret  during  iksJUoal  year  muling  June  SO,  1897,  anbmitted 
m  oamplianoe  with  requiremmte  ofeeetion  6  of  river  andharlfor  aet  of  1888, 

Obaervations: 

Pfty  of  21  permanent  gauge  keepers  firom  July  1, 1896,  to  June 

30, 1897,  inclusive $3,720.00 

Inspections  and  repairs: 

Pfty  of  assistant  engineer,  one  month  at  $150,  and  five  months 

and  three  dftys,  at  $175  per  month $1,042.60 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gaujes 281.68 

Pay  of  employees  hired  to  assist  gauge  inspeetor  and  to  re- 
pair gauges  and  bulletins 44.10 

Material  for  repair  of  gauges 138.19 

Transportation  of  material  for  repair  of  gauges 12. 94 

Bepairs  of  gauge  bulletin  at  St.  Louis,  }£o 27.75 

Leather  instrument  case  for  gauge  inspector 10. 00 

Charcoal  for  heating  brands  for  marking  gauges 2.60 

1,609.51 

Ofilee  expenses  and  oontingenoies: 

Pay  of  clerk,  eleven  days,  at  $140  per  month 61. 88 

Pay  of  clerk,  two  months,  at  $100  per  month 200.00 

Shelving  for  filing  records 7.00 

Telegrams 1.97 

Telephone  hire .'. 10.19 

270  49 

Total 6,600.00 

The  appropriations  and  allotments  for  this  work  have  been  as  follows: 

Allotments  firom  general  appropriations  for  examinations,  surveys,  and  oon- 
tingeneies  of  rivers  and  harbors  by  acts  of— 

Haroh3,1871 $5,000 

June  10, 1872 5,000 

March3,1873 5,000 

June  23^1874 5,000 

MarQh3^1875 * 6,000 

Speeific  appropriations  by  river  and  harbor  acts  of— 

Augustl41876 6>000 

June  18, 1878 5,000 

Maroh8,1879 5,000 

June  14, 1880 6,000 

March8;l881 '. 6,000 

Augiist2,1882 6,000 

I>efioiency  aet  of  March  12,1884 2,100 

Bpeeifio  appropriations  by  river  and  harbor  acts  of— 

July  5,lrf4 6,000 

Angsts,  1886 6,000 

Allottea  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 8,700 

Deflflianoy  act  of  October  19, 1888 8^600 
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Allotments  from  permanent  appropriation  made  by  section  6  of  riyer  and 
harbor  act  of  August  11, 18S8,  for  fiscal  years,  viz: 

1890 : $9,000 

1891 8,700 

1892 6,100 

1893 6,500 

1894 6,500 

1896 6,500 

1896 6,500 

1897 6,600 

Total 139,700 

The  following  statement  shows  the  disposition  of  the  funds  appor- 
tioned to  this  work : 

Amount  expended  to  June  80, 1897 $119,687.88 

Amount  of  deficiency  appropriation  of  October  19, 1888,  not  used 3, 600. 00 

Balance  of  appropriation  by  act  of  August  11, 1888,  not  expended 1, 666. 29 

Balance  of  allotment  for  fiscal  year  1890,  not  expended 1, 281. 66 

Portion  of  allotment  for  fiscal  year   1891  withheld  at  United  States 

Treasury  under  ruling  that  only  $6,000  can  be  drawn  each  fiscal  year . .  3, 518. 34 

Balance  of  allotment  for  fiscal  year  1896,  not  expended 145. 83 

Total,  as  above 129,700.00 

CamparUon  of  higkett  water  offisoal  year  1897  with  higheet  previoualy  recorded  einoe 
eatabliekment  ofpreeent  gaugee. 


Year 
gauge 
was 
eaUb- 
Uahed. 

Eleya- 
tionof 
gauge 
sero 
above 
Cairo 
datum 
plane. 

Bleva- 
tionof 
gauge 
sero 
abore 
mean 
Gulf 
level  at 
Bilozl, 
Miss,  a 

Highest  water  previ- 
ously recorded  on 
present  gauge. 

Highest  water 

during  fiscal  year 

enmng  June 

80, 1897. 

previous  hieh- 
est  record. 

Date. 

Ing. 

Date. 

lug. 

Above. 

Be- 
low. 

St.  Louis,  Mo 

Cairo,  ni 

K«mphiB,  Tom.... 

Hel6nm,Ark 

MoathWhite  Biv- 
er.Ark. 

Vidksbuzv,  Miss... 

Natoh68,Miss 

Bed  River  Laod- 
lug.  La. 

Baton  Boose, La... 

]>oiialdsYflw,La.... 

CarroUtoiuLa 

Loaisvllle,  Ky.  (up- 
per). 

Loalsville,Ky.(low. 
er). 

Florenoe,  Ala 

XashTlUe,TeDii.... 

Jaoksonport,  Ark.. 

Little  Book,  Ark... 

Alexandria,  La 

Shreyeport,  La 

GarlandTArk 

Fulton,  Ark 

1871 
1871 
1871 

1871 
1871 

vm 

1871 
1871 
1871 

1871 
1890 
1872 
1871 

1871 

1871 
1878 
1871 
1871 
1871 
1890 
1890 
1B90 

400.28 
200.84 
203.97 

181.98 
128.78 

89.62 

06.04 
86.89 
88.86 

80.06 

519. 14 

20.91 

M19.76 

6382.86 

6118.08 

FeeL 
378.97 
209.68 
182.71 

140.72 
107.47 

08.80 

4478 
15.63 
2.69 

-1.20 
-52.12 

-  0.36 
6398.60 

687L89 

6896.77 

May  19,  1892.. 
Feb.  27, 1883... 
Mar.2S,24,Apr. 

4.6,iaw. 

Apr.  80.  1886.. 
Mar.  81,  1890.. 

June  2, 1892... 

Apr.24,26.1890 
Apr.  23,  1890.. 
June  27, 1892.. 

June  28, 1892.. 
June  23. 1893.. 
June  22, 1898.. 
Feb.  16, 1884... 

do 

Jan.  22, 1882... 

do 

Mar.  14, 1890.. 
May  21,  1892.. 
June  12,13,1892 
Hay  28,1892.. 
Mar.24,1894.. 
May  28,24.1892 

86.96 
62.17 
36.60 

48.10 
50.40 

4L90 

49.06 

48.60 
48.87 

88.45 
80.60 
17.46 
46.60 

72 

29.00 
66.80 
88.36 
31.20 
38.25 
86.70 
28.60 
84.86 

May2.... 
Mar.  25.26. 
Mar.  20... 

Apr.4.... 
Mw.29... 

Mar.  30... 

Apr.  16... 
Mayl,2,6. 
May  14, 15. 

May  18-15. 
Mayl8.... 

do 

Feb.  28.... 

..^.do.... 

Mar.19... 
Mar.  20... 

Jan.7 

Jan.  21.... 
Apr  .14, 16. 
Ai»r.ll-18. 
Mar.24... 
Msr.28... 

Fe§L 
80.96 
5L08 
87.68 

51.75 
52.42 

44.40 

52.45 
49.83 
50.20 

40.66 
82.85 
19.10 
85.80 

61 

82.50 
49.25 
28.85 
23.20 
26.25 
24.10 
27.57 
28.60 

Fe«L 

"'iH' 

8.66 
2.02 

2.50 

8.40 
1.23 
1.33 

2.20 
2.25 
L65 

2.90 

FmL 
5 
.56 

iL'so 
u 

"ios 

4.60 

241.60 
64.46 
161.27 
228.U 
244.78 

220.24 
48.20 
140.01 
202.18 
228.62 

8 
12 

11.00 
.98 

0.25 

g  Mississippi  Biver  Commlislim  pnlinlaaiy  Tslne,  21.90  fbet  above  Cairo  datum 
6  Preliminary  valne. 
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1943 


CownparUon  of  loweBt  water  of  Ji9oal  year  1897  wiik  loweei  prevUnuly  recorded  einoe 
eetablUhment  ofpreeeni  gaugee. 


Tear 

gauge 

wae 

eatab- 

liahed. 

Lowest  water  preTioualy 

leoorded  on  present 

gauge. 

Lowest  water  daring 

iUoal  year  ending 

Jone80,1887. 

Eolation  to 
preTiona  low- 
eat  record. 

Data. 

Date. 

ing. 

AboTO. 

Be- 
low. 

8tTi9n1*,'iro 

1871 
1871 
1871 
1871 
1871 

1871 
1871 
1871 
1871 

1871 
1880 
1872 

1871 

1871 

1871 
1878 
1871 
1871 
1871 
1880 
1880 

1880 

Jan.  18, 1806 

Deo.  24, 1871 

Not.  6-0, 1886 

Not.  8-8, 1886 

Deo.Mr&72 

Not.  17, 1886 

Not.  13,14, 1886... 
Not.  18-16, 1886... 
Not.  14, 1886 

Not.  14, 1804 

Not.  11, 1804 

Dee.  27, 1872 

rNoT.  14-16, 1886... 
Sept.  10-14, 18-82, 

Oet.  17, 18, 1872.... 

Sept.  18, 1878 

Oet.  16,16,1878.... 

Dee.  24, 1872 

Oot.  28,24, 1870.... 

Sept.  20, 1881 

Deo.  2^  1804 

Not.    80-Deo.    2, 

1804 
Jnne  20-80,1806... 

JV0t 

-0.80 
-1 
—2.66 
-8 
0 

-6.80 
-6.68 

—  .86 

—  .60 

.46 

1 
—LOO 

L70 

1.60 

—  .76 

—  .40 
—LIO 
—1 

-3.70 
-5.60 

LIO 

L40 

Dealt 

Fest. 
8.80 
5.68 
L80 
4 
7.00 

.53 
L30 
4.65 
8.77 

2.70 

2.03 

.75 

8.80 

4.80 

.10 

.06 

.20 

8.70 

—8.80 

-8.40 

-.20 

}  •" 

Feet. 
4.60 
0.58 
4.45 
7 
7.00 

5.83 
7.83 
5.50 
4.37 

2.25 
LOS 
2.85 

LOO 

8.20 

.86 
LOO 
L80 
4.70 

.40 
2.10 

FMt, 

Cairo,  111 

Sept.  16 

Meinplii«,Teii]i 

Helena,  Ark 

Sept.  10, 20 

Sept  21 

MoathVhlte  KiTOP, 

Ark. 
LakeProridenoe,  La. 

Tieksbniff,  Mies 

Nelehes,  Mis* 

Red  BtTor  Laadlng, 

Beton  Bonga,  L» 

Sept.  22-26 

Sept.  28-26 

Sept  26 

Sept  26, 27 

Sept  25  and  20.... 

Oct  2 

Oct  8,4 

O^mlllini,  Ia.' 

Oot  0-11 

LonicTille,  Ky.  (up- 

Lonlerille,  Ky.  (low- 
er). 

Florence,  Al* 

NMhTilIe,  Tenn 

Sept  11-18 

Sept  26-28 

Oot28-NoT.8 

Sept  27 

Jaeksonport,  Ark 

Little  Sook,  Ark 

Alexandria,  Ia 

BhreTeport,  Ia 

GarianSTApk 

]ra]ton.Ark 

Oot  20-22 

Oot  10, 22-24, 27, 28 

8ept.28-J6 

LOO 
L80 

iUOi.  SSU-XI.. ••..... 

U  13. 

PRELIMINABY  EXAMINATION  OF  COLDWATER  BIVEB,  MISSIS8IPPL 

[Printed  in  Houa  Doe.  No.  121,  Fifty-foorth  Gongreoa,  lacond  aeoeion.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Wiuhingtany  D.  0.,  December  3y  1896. 
Sir  :  I  have  the  honor  to  sabmit  the  aocompanying  copy  of  report  of 
August  15,  1896^  by  Mi^.  J.  H.  Willard,  Corps  of  Engineers,  of  the 
results  of  a  prehminary  examination  of  Gold  water  Biver,  Mississippi, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  of  Jnne  3, 
1896. 

It  is  the  opinion  of  Major  Willard,  concurred  in  by  the  division  engi- 
neer, Gol.  J.  W.  Barlow,  Oorps  of  Engineers,  and  by  me,  that  this  river 
is  at  present  not  worthy  of  improvement  by  the  United  States. 
Yeiy  respectfdlly,  your  obedient  servant, 

W.  P.  Graiohill, 
Brig.  Oe».j  Ohief  of  Engineen. 

Hon.  Daniel  S.  Lamont, 

Beoretary  of  War. 
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REPORT  OF  MAJ.  J.  H.  WIIXARD,  00RP8  OF  BlVaiNESRS. 

United  States  Enoinebr  Office, 

Viokshurg^  Miss.y  August  15j  1896. 

General:  In  compliance  with  instrnctions  contained  in  yonr  letters 
of  Jnne  15  and  August  11, 1896,1  have  the  honor  to  submit  the  follow- 
ing report  respecting  Ooldwater  Kiver,  Mississippi,  a  preliminary  exami- 
nation of  which  was  directed  by  section  8  of  river  and  harbor  act  of 
June  3, 1896. 

Ooldwater  Biver  has  its  source  in  Marshall  Oounty,  northwestern 
Mississippi;  flows  in  a  southwesterly  direction,  forming  the  boundary 
between  De  Soto  and  Tate  counties;  thence  follows  an  irregular  course, 
in  a  general  southerly  direction,  through  Tunica  and  Quitman  counties 
to  its  confluence  with  the  Little  Tallahatchie  at  the  head  of  the  main 
Tallahatchie  Kiver. 

An  examination  of  the  stream  was  directed  by  section  2  of  the  river 
and  harbor  act  of  June  18, 1878,  which  also  csJIed  for  an  estimate  of 
cost  of  improvement,  and  to  comply  with  these  requirements  Oaptain 
Benyaurd,  under  date  of  January  2, 1870,  reported  on  this  and  other 
tributaries  to  the  Yazoo  system,  the  portion  referring  to  Ooldwater 
Biver  being  as  follows: 

The  Upper  Ooldwater— that  is,  above  the  Jonotion  of  the  Yazoo  Pass — ^is  not  nayi- 

gbted,  as  the  commeroe  of  the  country  is  more  eoonomioally  accommodated  by  itBgon 
ansportation  to  the  MiBsisaippi  River  on  the  west  and  by  the  MiBsissippi  and  Ten- 
nesnee  Railroad  on  the  east.  From  ite  junction  with  the  Yazoo  Pass  it  news  through 
Tunica  County,  when  it  joins  the  Tallahatchie.  This  distance  is  about  SO  miles. 
There  are  no  special  natural  obstructions  to  be  noted,  those  that  abound  in  the  stream 
being  the  numerous  snags,  logs,  and  overhanging  trees  wUch  extend  throughout  its 
entire  length,  and  the  improvement  necessary  would  constitute  tJieir  removal.  For 
this  purpose  it  would  be  necessary  to  have  a  flatboat  fitted  out,  such  as  was  recom- 
mended for  the  Upper  Big  Sunflower,  and  to  commence  work  at  the  upper  limit,  say 
Yazoo  Pass,  and  work  downstream,  cutting  the  leaning  timber  and  removing  the 
snags  and  logs  that  constitute  the  obstructions.  The  cost  of  this  improvement  I 
estimate  at  $&,000.    (Report  Chief  of  Engineeis,  1S79,  p.  986.) 

On  account  of  the  prevalence  of  yellow  fever  throaghont  the  greater 
part  of  this  district  during  the  summer  and  fall  of  1878,  it  was  imprac- 
ticable to  get  full  information,  and  in  1880  Migor  Benyaurd  cansed  a 
second  examination  to  be  made,  the  report  of  which  was  as  follows: 

United  Statks  Enoineeb  Office, 

Memphis,  Ten:,  June  X9, 1880. 

Major:  In  accordance  with  your  instructions,  I  have  made  an  examination  of 
Cold  water  and  Tallahatchie  rivers,  running  through  the  counties  of  De  Soto,  Tunica, 
Coahoma,  Tallahatchie,  and  La  Flore,  in  the  State  of  Mississippi,  and  respectfidly 
submit  the  following  report: 

I  commenced  the  examination  of  Coldwater  about  30  miles  below  Memphis,  Tenn«, 
proceeding  down  the  river  in  a  skiff  puUed  by  two  skiffmen.  For  the  first  60  miles, 
to  PrattsviUe,  the  river  was  at  a  low  sta^e,  narrow  and  crooked,  and  we  met  a  great 
number  of  Jams  extending  across  the  nver,  over  which  we  had  to  drag  our  skiff. 
Near  Prattsville  we  encountered  a  solid  jam  about  one-fourth  of  a  mile  Ions,  and  on 
walkinff  down  the  bank  of  the  river  for  about  5  miles  1  found  several  simi&r  Jams, 
resembOng  those  on  Red  River  above  Shreveport  before  their  removal.  On  making 
inquiries  I  was  informed  the  pams  extended  for  a  considerable  distance  down  tlie 
river  and  that  they  had  been  in  for  a  number  of  years.  In  order  to  get  below  them 
I  had  the  skiff  hauled  by  wagon  to  Hudsons  Ferry,  a  distance  of  17  miles  by  land 
and  about  60  miles  by  water.  From  Hudsons  Ferry  upward  I  found  the  river 
entirely  unsuitable  for  navigable  purposes.  Below  the  ferry  the  river  widened  out 
into  a  good  navigable  river  for  25  miles,  when  it  became  again  narrow  and  crooked 
for  about  5  miles.  We  found  three  slight  jams,  below  wnich  we  readily  passed. 
Below  this  point  the  river  was  about  half-bank  full  and  to  the  mouth  we  found  a 
good  navigable  stage  of  water. 

In  passing  down  the  river  I  only  saw  one  small  town  on  the  banks,  located  about 
25  mues  above  the  mouth  of  the  river,  named  Belen.    It  contaiiui  four  stores  and 


Digitized  by 


Google 


APPENDIX  U — ^BEPOKT  OF  MAJOR  WILLASD.  1945 

about  50  inhabitants.  The  naytgable  portion  of  Coldwaior  rnns  through  a  thinly 
settled  eofintry.  a  large  portion  of  tiieland  being  covered  with  heavy  cane  and  tim 
ber.  Very  little  bnsinees  is  done  on  the  riyer,  aUhoagk  the  lower  part  is  navigable 
for  abont  six  months  in  the  year.  I  was  informed  there  had  been  no  steamboats  on 
it  for  many  yean,  with  the  exception  of  the  U.  8.  steamer  Florence,  which  went 
np  the  river  40  miles  last  year  improving  the  ohannel.  The  only  water  crafb  used 
at  present  on  the  river  consists  or  fernr boats  to  cross  the  stream  at  various  i>ointBy 
one  flatboat  to  carry  staves,  and  at  Belen  they  had  one  large  skifif  having  a  water 
wheel  worked  by  hand,  capable  of  carrying  25  bales  of  cotton,  and  two  large  dug- 
outs fastened  together  and  capable  of  carrying  5  bales  of  cotton.  What  little  busi- 
ness is  done  on  &e  west  bank  goes  to  the  Mississippi  Biver  and  on  the  east  bank  to 
the  Mississippi  and  Tennessee  Railroad. 

Tallahatcnie  River  is  formed  by  a  Junction  of  Coldwater  and  Little  Tallahatchie 
rivers,  in  Coahoma  County,  and  mns  to  its  mouth,  a  distance  of  about  210  miles, 
where  it  empties  into  the  Yazoo  River. 

From  the  month  of  Coldwater  to  Sharkeys  Landing  on  the  Tallahatchie,  a  dia- 
tance  of  100  miles,  the  river  mns  through  a  wild  and  thinly  settled  country. 

From  Bharkeys  Landing  to  the  mouth,  a  distance  of  110  miles,  the  river  runs 
through  a  well-settled  and  very  rich  country,  being  one  of  the  finest  cotton  districts 
in  the  Southern  States.  During  the  cotton  season  two  steamboate  run  from  Yicks- 
burg  to  Sharkeys  Landing  every  week,  but  during  the  summer  season  this  is  reduced 
to  one  steamboat  per  week. 

For  six  months  in  the  year  the  whole  of  the  Big  TaUahatchie  River,  and  for  100 
miles  np  the  Coldwater,  is  navigable  without  any  further  improvement. 

From  inquiries  made  from  planters  living  near  the  river  and  from  steamboat  men 
running  on  the  Tallahatchie  and  Yazoo  rivers,  I  am  informed  it  would  be  no  benefit 
to  improve  the  upper  part  of  Tallahatcliie  above  Sharkeys,  nor  any  portion  of  Cold- 
water  River,  for  tne  business  is  so  small  and  so, readily  accessible  to  the  Mississippi 
River  on  the  west  and  to  the  Mississippi  and  Tennessee  Railroad  on  the  east  tnat 
the  buainees  offered  on  the  river  would  not  be  sufficient  to  pay  a  single  steamboat  to 
run;  consequently,  if  no  steamboat  would  run  on  that  part  of  the  two  rivers, any 
improvement  made  would  be  useless. 

During  the  last  fall  the  U.  S.  steamer  Florence  did  a  large  amount  of  work  on 
Coldwater  and  Tallahatchie  rivers  in  cutting  and  removing  overhanging  trees  and 
deadening  timber  on  the  banks.  The  work  done  below  Sharkeys  has  given  satisfac- 
tion to  the  steaml>oat  men,  but  the  work  done  above  that  point  they  state  is  of  no 
benefit  to  them.  Thev  request  me  to  respectfuUy  recommend  to  you  that  any  future 
work  done  on  the  Tallahatchie  River  should  be  done  below  Sharkeys  Landing,  and 
that  it  consist  of  the  removal  of  snags  from  the  channel  by  a  light-draft  snag  boat 
in  the  low- water  season. 

I  have  the  honor  to  remain,  very  respectfullyi 

JOBBPH  BURNST. 

Mi^.  W.  H.  H.  Bbnyaurd, 

Ccrpe  of  Engineere,  V,  8.  A. 
(Report  Chief  of  Engineers  1880,  p.  1822.) 

The  riyer  and  harbor  act  of  1879  appropriated  $7,000  for  improving 
the  streamy  and  the  act  of  1880  app  opriated  84,000  for  continuing  the 
work.  Ko  benefits  to  commerce  resulted  from  the  expenditures,  and  in 
1881  Mi^or  Benyaurd  reported  as  follows: 

No  appropriation  was  asked  for  last  vear,  and  none  will  be  asked  for  this  year,  as 
the  nature  of  the  Coldwater  is  such  that  boats  could  not  navigate  it  with  safety 
without  the  expenditure  of  a  large  amount  of  money^  which  I  do  not  deem  the  com- 
merce of  the  country  would  warrant  at  the  present  time.  The  upper  portion  of  the 
river  is  obstructed  for  several  miles  by  solid  Jams  from  one-fonrtn  to  one-half  of  a 
mile  in  length,  resembling  those  on  Red  River  above  Shreveport,  La.,  before  their 
removal;  and  the  navigable  portion  of  the  stream  mns  through  a  thinly  settled 
country,  a  large  portion  of  the  land  being  covered  with  heavy  cane  and  timber. 
(Report  Chief  of  Engineers  1881,  p.  1413.) 

Subsequent  reports  contain  similar  recommendations.  No  further 
appropriations  were  made,  and  in  1885  the  work  was  dropped  from  the 
Hflt  of  duties  of  the  district 

In  his  report  of  January  2,  1879,  Captain  Benyaurd  advocated 
improvement  of  the  river  below  Yazoo  Pass  only,  a  distance  of  about  80 
miles,  stating  that  the  upper  river  was  not  navigated,  the  commerce  of 
tiie  oonntry  being  more  economically  accommodated  by  wagon  trans- 
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I>ortation  to  Mississippi  Eiver  on  the  west,  and  by  tlie  Mississippi  and 
Tennessee  (now  the  Illinois  Central)  Railroad  on  the  east  In  1884  the 
Lonisville,  New  Orleans  and  Texas  Bail  way  (now  the  Tazoo  and  Mis- 
sissippi Valley  Bailroad,  operated  by  the  Illinois  Central  Company), 
was  completed  from  Memphis  to  New  Orleans,  the  npper  division  run- 
ning about  midway  between  Coldwater  and  the  Mississippi.  What  is 
known  as  the  Tallahatchie  branch  of  that  road  runs  from  Clarksdale,  on 
Big  Sunflower  Biven  southeast  to  the  Tallahatchie^  touching  the  lat- 
ter stream  at  Swan  Lake,  Sturdivant,  and  Minter  City,  and  crossing  it 
at  Philipp.  Yazoo  Pass,  a  bayou  and  lake  (Moon  Lake),  formerly  con- 
nected the  Coldwater  with  the  Mississippi  near  Delta,  Miss.,  but  was 
closed  by  a  levee  in  1871,  and  since  1878  the  entire  country  drained  by 
the  Coldwater  has  been  secured  against  overflow  by  the  cooperation 
of  the  Mississippi  Biver  Commission,  the  State,  and  the  Yazoo  and 
Mississippi  Valley  Bailroad  Company,  making  navigation  dependent 
upon  the  natural  drainage  of  the  stream.  The  lands  of  the  Yazoo  Delta, 
when  cleared,  are  the  most  fertile  in  the  Mississippi  Valley,  and  the 
advent  of  railroads,  the  protection  against  floods,  and  the  productive 
soil  offer  great  inducements  to  settlement. 

At  present  there  is  little  steamboat  trade  in  Coldwater  Biver.  Tow- 
boats  and  tugs  make  occasional  trips  at  high  stages  to  bring  out  barges 
of  staves  for  export  to  foreign  countries  and  saw  logs  for  the  mills  at 
Vicksburg  and  other  places  on  the  Mississippi,  but  they  are  so  irregu- 
lar and  uncertain  that  it  is  impracticable  to  procure  reliable  reports  of 
the  business  done  or  estimate  the  possible  benefits  to  be  derived  by 
opening  the  river  to  navigation  at  lower  stages. 

At  the  time  of  making  the  original  report  npon  Coldwater  Biver, 
January  2,  1879,  Captain  Benyaurd  also  submitted  a  plan  for  the 
improvement  of  Tallahatchie  Biver  from  the  mouth  of  Coldwater  to  head 
of  Yazoo  Biver.  This  plan  contemplated  thorough  work,  in  two  succes- 
sive seasons,  for  the  removal  of  snags,  logs,  leaning  timber,  eta,  and 
the  destruction  of  the  wreck  of  tlie  ocean  steamship  Star  of  the  West, 
sunk  by  the  rebels  in  1863  opposite  Fort  Pemberton,  about  8  miles 
above  the  mouth.  It  was  understood  that,  like  all  works  of  this  nature, 
even  once  thoroughly  done,  it  would  require  appropriations  for  main- 
tenance from  time  to  time  to  remove  new  obstructions  brought  into 
the  river  every  year  by  drift  and  sliding  and  caving  banks,  snags,  and 
logs  embedded  in  the  bottom  and  exposed  by  the  shifting  and  scouring 
of  the  channel,  and  the  rapid  growth  of  timber  and  brush  along  the 
banks. 

The  river  and  harbor  act  of  1879  appropriated  $6,000  for  beginning 
work  in  Tallahatchie  Biver,  and  each  succeeding  act  has  contained 
small  appropriations  for  its  continuance,  amounting  in  all  to  $50,500. 
By  the  terms  of  the  acts,  $5,000  of  the  appropriation  of  1880,  $2,000  of 
the  appropriation  of  1881,  and  all  of  the  appropriation  of  1882,  a  total 
sum  of  $10,000,  were  required  to  be  expended  in  what  is  known  as  Little 
Tallahatchie  Biver,  above  mouth  of  Coldwater  to  Batesville,  a  stretch 
not  recommended  for  improvement.  This  work  resulted  in  no  benefit, 
as  there  was  no  local  traffic  in  that  part  of  the  stream,  and  the 
obstructed  condition  of  the  river  below  mouth  of  Coldwater  prevented 
boats  from  running,  except  at  the  highest  stages. 

It  is  understood  that  the  appropriation  of  $4,000  for  Tallahatchie 
Biver  by  act  of  June  3, 1896,  must  suffice  for  two  years,  and  hence  the 
total  sum  provided  for  nineteen  years'  work  below  mouth  of  Coldwater 
is  $40,500,  or  $500  in  excess  of  the  estimate  of  1879  for  two  years'  work. 
Before  the  improvement  was  undertaken  the  river  was  navigable  to 
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Sharkey  Landing,  about  65  miles  above  the  month,  for  about  six  months 
of  the  year,  but  the  passage  of  steamboats  was  difficult  and  dangerous 
on  account  of  snags  and  leaning  timber.  Above  Sharkey  to  mouth  of 
Goldwater  it  was  next  to  impossible  for  boats  to  run  at  any  stage,  the 
leaning  timber  along  both  banks  nearly  meeting  across  the  stream. 
Boats  now  run  to  Sharkey  the  year  round,  and  above  that  landing  to 
Goldwater  Eiver  at  high  stages.  During  the  current  year  effective 
work  was  done  above  Sharkey,  so  far  as  the  limited  means  available 
would  permit,  and  is  now  in  progress  below  that  place,  but  there  is  no 
permanency  of  improvement. 

At  present  there  are  only  five  farms  in  cultivation  between  Sharkey 
and  the  mouth  of  Goldwater,  but  the  land  is  fertile  and  said  to  be  cov- 
ered with  a  fine  growth  of  marketable  timber,  and  thorough  work  for 
the  improvement  of  navigation  of  that  stretch  of  river  would  be  an 
inducement  to  settlement  The  railroad  is  at  a  considerable  distance, 
and  the  wagon  roads  so  bad  that  hauling  is  out  of  the  question  during 
protracted  wet  weather.  The  country  along  Goldwater  is  more  acces- 
sible to  the  railroad  and  more  thickly  settled  than  upper  Tallahatchie, 
there  being  several  small  villages  on  or  near  the  stream  below  Tazoo 
Pass.  If  the  improvement  of  Tallahatchie  Eiver  were  completed 
thoroughly  from  the  Yazoo  to  the  Goldwater,  in  accordance  with  the 
origin^  plan,  it  might  be  advisable  to  extend  work  up  the  latter  stream 
to  Yazoo  Pass,  or  perhaps  beyond;  but,  in  my  opinion,  such  work  at 
the  present  time  would  result  in  no  benefit  to  commerce  or  navigation, 
and  would  be  a  useless  expenditure.  •  •  • 
Yery  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Major  J  Carps  of  JSngineers. 
Brig.  Gen.  W.  P.  Graiohill, 

Chief  of  JEngineerSj  XT.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indonement.] 

U.  S.  Engiivebr  Ofpiob,  Southwest  Division, 

Washington^  J).  0.,  August  36, 1896. 
Bespectfnlly  forwarded  to  the  Ghief  of  Engineers,  United  States 
Army. 

The  conclusion  of  the  district  engineer  that  this  stream  is  at  present 
unworthy  of  improvement  is  fully  concurred  in. 

J.  W.  Barlow, 
Colonel^  Corps  of  Engineers,  Division  Engineer. 
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APPENDIX  V, 


nfPBOVEMEITT   OF  ARKANSAS    BIVEB   AND    OF   CERTAIN    BIVEBS    IN 
ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

JMPROVVMXKTB, 


1.  RemoYing   obstmctions  in  ArkansM 

River,  Arkansas  and  Kansas. 

2.  Arkansas  River,  Arkansas. 

3.  White  River,  Arkansas. 


4.  Black  River,  Arkansas  and  Mimonri. 

5.  Cnrrent  River,  Arkansas  and  Missonri. 

6.  St.  Francis  River,  Arkansas. 

7.  St.  Francis  River,  Missooii. 


9.  Arkansas  River  at  Little  Rock,  Van- 
bnren,  and  Fort  Smith,  Arkansas. 

10.  Arkansas  River  at  Pineblaflf,  Arkan- 
sas. 

n.  White  River,  Arkansas. 


XZAMINATION. 

S.  Neosho  River,  Kansas. 

SURYBTB. 

12.  Buffalo  Fork  of  White  River,  Arkan- 


13.  St.  Francis  River,  Arkansas  and  Mis- 
souri. 


XJnitbd  States  Engineer  Office, 

Mount  Nebo,  ArlCj  July  15j  1897. 
Oensral:  I  have  the  honor  to  forward  herewith  annnal  reports  for 
the  fiscal  year  1897  of  the  following  works  of  river  and  harbor  improve- 
lent  under  my  charge. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  BiBBRT, 

Cajftain  of  ilngineers. 
Brig.  Gen.  John  M.  Welson, 

Chief  of  UngineerSy  XT.  S.  A. 


REMOYINO  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS  AND  KANSAS. 

Object. — ^To  remove  (otherwise  than  by  permanent  works)  obstructions 
to  navigation. 

Project. — Originally  to  raise  and  destroy  snags,  cut  overhanging  tim- 
ber, remove  bowlders  and  reefs  by  blasting  and  dredging,  and  to  cut 
ont  sand  bars  by  temporary  wing  dams.  The  survey  of  the  river  with 
a  view  to  project  for  permanent  improvement  was  included  under  this 
head. 

Since  appropriations  for  {permanent  improvements  were  made,  blast- 
ing, dredging,  and  dams  have  been  omitted  from  the  project  under  this 
h^iid,  leaving  the  customary  snagging  operations  only. 
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OPERATIONS  OF  PRBYI0U8  YEARS. 

The  operations  since  1867  are  shown  on  page  1650  of  Annual  Beport 
for  1896. 

PROGRESS  OF  WORE. 

The  Arkansas  Biver  has  in  the  State  of  Arkansas  about  370  miles  of 
caving  banks  ^  most  of  the  bars  are  built  upon  and  many  of  the  channel 
crossings  are  over  rock  heaps.  The  caving  banks  make  continaal  con- 
tributions of  snags;  the  wearing  away  of  sand  bars  brings  the  older 
accumulations  into  the  channel,  and  removing  snags  from  tihe  crossings 
allows  the  sand  to  wash  and  expose  others. 

All  of  these  go  to  make  snagging  operations  a  continuous  necessity. 

The  evidence  of  pilots  and  masters  is  that  in  the  permanent  reaches 
of  the  river  the  condition  has  been  materially  improved;  in  the  shifting 
channels  the  relief  is  only  temporary. 

In  the  lower  reaches  of  the  Arkansas  Biver  its  current  is  checked  by 
the  floods  of  the  Mississippi;  the  snags  and  logs  drifting  toward  that 
stream  are  deposited  in  the  bed  of  the  Arkansas  in  all  conceivable 
shapes.  In  the  absence  of  current  the  snags  make  no  '<  breaks,"  conse- 
quently the  dangers  to  navigation  are  greatly  increased. 

Snagging  operations  will  be  necessary  as  long  as  there  is  a  caving 
timbered  bank  and  a  shifting  channel;  they  should  not  be  diminished 
for  many  years,  and  could  profitably  be  increased. 

OPERATIONS  OF  THIS  FISOAL  YEAR. 

There  were  no  operations  under  this  appropriation  until  in  Jane. 
Prior  to  this  time  the  snag  boats  were  operated  under  the  appropriation 
for  improving  Arkansas  Biver. 

The  n.  S.  snag  boat  Beauregard,  after  making  repairs  at  Pine  Bluff, 
was  operated  for  eleven  days  in  June  between  Bichlaud  and  Bick- 
ers Bend,  32  miles.  One  hundred  and  forty-nine  snags  were  removed, 
81  trees  cut,  and  4  drifts  broken  up. 

PLANT. 

The  XT.  S.  snag  boats  Wichita  and  Beauregard  are  the  two  snag 
boats  owned  by  this  appropriation.  Both  have  wooden  hulls  and  are 
in  bad  condition.  The  Beauregard  hull  was  launched  in  July,  1893, 
but  deteriorated  so  rapidly  that  it  was  necessary  last  year  to  rebuild 
the  main  deck  forward  of  the  capstans.  The  boat  was  last  inspected 
by  the  steam  vessel  inspection  service  June  10, 1897,  and  the  local 
inspectors  report  many  defective  places  in  the  hull.  The  boat  also 
draws  about  6  inches  more  water  than  when  first  built. 

The  present  hull  of  the  Wichita  was  built  in  1888;  in  1895  it  was 
placed  on  the  Memphis  dock  and  extensively  repaired.  In  the  summer 
of  1896  further  repairs  were  made,  and  when  inspected  June  11, 1897, 
was  found  to  be  in  very  bad  condition.  It  is  the  opinion  of  the  local 
inspectors  that  the  boat  can  be  used  for  another  year  from  that  date, 
provided  extra  precaution  be  used.  The  inspectors  state  that  they  can 
not  recommend  her  being  used  for  a  longer  period.  The  cabin  of  this 
boat  was  built  in  1881 ;  the  boilers  were  also  built  then.  The  cabin  is 
not  now  worth  a  new  hull,  and  the  boilers  are  not  considered  safe  for  a 
steam  i)ressure  over  150  pounds  to  the  square  inch. 

Taking  the  present  condition  of  the  two  boats  into  consideration,  it  is 
safe  to  say  when  the  snagging  season  of  1898  arrives  the  Wichita  will 
be  unserviceable  and  the  Beauregard  will  have  to  be  placed  on  a  dock. 

The  repairs  needed  will  be  extensive  and  costly,  and  when  completed 


Digitized  by 


Google 


APPENDIX   V — ^REPOBT   OF   CAPTAIN   BIBEBT.  1961 

the  boat  wQl  not  draw  less  than  26  inches,  which  is  too  great  draft  for 
work  daring  extreme  low  water,  when  snagging  operations  are  mostly 
needed.  One  boat  can  not  keep  the  navigated  portions  of  the  river 
clear  of  snags.  The  defects  of  all  wood  hulls  for  snag  boats  have  been 
oiten  shown  in  the  earlier  reports  of  the  Ohief  of  Engineers,  and  it  is 
believed  to  be  false  economy  to  build  such  boats.  They  do  not  cost  as 
much  as  an  all-steel  hall  or  a  combination  hull,  but  they  are  soon  twisted 
by  the  stresses  dae  to  snagging,  their  draft  increases  rapidly  with  each 
year,  dae  to  absorption  of  water  by  the  wood ;  they  decay  rapidly  on  ac- 
count of  the  excessive  heat  in  the  hold  caused  by  the  leakage  of  steam 
from  thecapstan  engines  and  from  poor  ventilation  dueto  many  necessary 
bulkheads.  It  is  therefore  recommended  that  the  Wichita  be  replaced 
with  a  new  boat  having  an  all-steel  hull  or  a  combination  hull,  and 
with  engines  suf&ciently  large  for  the  boat  to  be  used  as  a  towboat 
when  not  engaged  at  snagging.  It  is  also  recommended  that  an  aU- 
steel  hull  or  a  combination  hull  be  built  for  the  cabin  and  machinery  of 
the  Beauregard. 

To  procure  a  new  boat  and  a  new  hull  for  the  Beauregard  it  is  esti- 
mated that  $38,000  will  be  required. 

Money  statement 

July  1,  lS96y  balance  unexpended $20,686.06 

June  dO,  1S97,  amount  expended  daring  fiscal  year 2, 613. 47 

Jnly  1,1897,  balance  nnexi>ended 18,072.58 

July  1, 1887,  ontotanding  liabilities 900.00 

Jnly  1,1897,  balance  available 17,172.59 

IAmoont  (estimated)  required  for  work  annually 85,000. 00 
Amount  that  can  be  profitably  earoended  for  maintenance  in  fiscal  year 
ending  June  30, 1899 36,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aota  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


APPBOPBIATIONS. 

Appropriations  for  operating  snag  boats  on  the  Arkansas  Biyer  have 
been  made  intermittently  since  1832.  Many  of  the  early  appropriations 
were  combined  with  those  of  other  rivers  without  stated  distribution 
of  funds.  The  estimate  of  expenditures  is  not  given  as  absolute,  but 
as  a  close  approximation. 

July  8, 1832  (less  $38  carried  to  surplus  fund) $14,962.00 

March3,1835 40,000.00 

llaroh3,1837 36,000.00 

July  7, 1838  (less  $1,115.66  carried  to  surplus  fund) 38, 884. 34 

From  appropriations  1842-1844  (estimate) 80,000.00 

August  SO,  1852  (less  $269.47  carried  to  surplus  fund) 39,730.53 

From  appropriations  1866-1878  (disbursements  reported  by  Colonel  Suter) .  844, 831. 59 

March  8, 1879  (part) 30,000.00 

June  14, 1880 (part) 35,000.00 

March  8, 1881  (Pftrt) 25,000.00 

August  2, 1882 35,000.00 

July  5,1884 36,000.00 

August  5, 1886 19,875.00 

August  11, 1888 26,000.00 

September  19, 1890 20,000.00 

July  13, 1892 20,000.00 

Auguat  17,1894 20,000.00 

June  8, 1806 20,000.00 

Total  appropriations 869,283.56 

Expended  to  June  30, 1896 848,597.40 

T7n«qpcnded  July  1,1896 "^,686.06 
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OOMMBBOB* 

The  commerce  of  this  stream  is  reported  under  the  head  <^  Improve- 
ment of  Arkansas  Biver,  Arkansas." 


V2. 

mPROYEMENT  OF  ARKANSAS  RIVER,  ARKANSAa 

ORIGINAL  CONDITION. 

In  addition  to  such  obstructions  as  snags,  the  channel  of  this  river 
was  for  nearly  all  of  its  length  of  a  shifting  character  and  was  ob- 
stmcted  by  sand  bars  fed  by  caving  banks.  In  the  upper  reaches 
there  were  some  reefs  of  rock. 

OBIGINAIiLT  ADOPTBD  PROJECTS  AMD  ADDITIONS. 

Prior  to  1886  works  upon  this  river  were  special  improvements  of 
detached  reaches,  generally  with  immediate  reference  to  cou&ning  the 
channel  to  drawspans  of  bridges  or  the  water  fronts  of  towns,  and  to 
the  improvement  of  some  especially  difficult  crossing. 

The  project  and  estimate  for  the  improvement  of  the  whole  river  was 
made  in  three  parts:  Annual  Report  Chief  of  Engineers,  1885,  page  1603, 
for  improving  Arkansas  River  from  Little  Rock  to  mouth,  $2i,5d8,544; 
Annual  Report  Chief  of  Engineers,  1888,  page  1386,  for  improvement 
between  Fort  Gibson  and  Little  Rock,  at  a  cost  of  $1,307,935,  and  House 
Ex.  Doc  Ko.  90,  Forty-ninth  Congress,  first  session,  for  improvement 
between  Arkansas  City,  Kans.,  and  Fort  Gibson,  $1,696,900.  The  act 
of  August  11, 1888,  adopts  a  project  for  improving  Arkansas  River 
from  Wichita,  Kans.,  to  the  mouth,  mentioning  distinctly  the  plans, 
which  include  the  estimates  from  Little  Rock  to  the  mouth  and  from 
Fort  Gibson  to  Arkansas  City,  Kans.,  and  by  implication  approves  the 
estimate  for  improvement  between  Little  Rock  and  Fort  Gibson.  Ko 
estimate  has  ever  been  made  or  approved  for  the  improvement  of  the 
river  between  Arkansas  City,  Kans.,  and  Wichita,  Kans. 

The  estimates  for  improving  the  reach  from  Little  Rock  to  the  mouth 
and  from  Little  Rock  to  Fort  Gibson  were  based  upon  an  improvement 
by  permeable  dikes  alone,  and  by  dredging,  whereas  the  act  of  August 
11, 1888,  authorizes  the  application  of  any  of  the  methods  set  forth  in 
the  projects  for  the  three  reaches  at  such  i)oints  between  Wichita, 
Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  as  the  Secretary 
of  War  may  direct. 

The  application  of  those  approved  methods  that  have  been  most 
effective  will  largely  increase  the  estimate  for  improving  the  reaches 
between  Fort  Gibson  and  Little  Rock  and  between  Little  Rock  and  the 
mouth.  Under  date  of  August  29,  1896,  authority  was  granted  for 
calling  the  estimate  for  completing  the  project  for  improving  Arkansas 
River  from  Wichita,  Kans.,  to  the  mouth  <<  Indefinite.'' 

PBESBNT  APPBOVBD  PBOJBOT. 

To  remove  rock  and  gravel  reefs  by  blasting  and  dredging,  to  con- 
tract the  channel  by  dikes  or  dams,  permeable  or  solid,  of  such  construc- 
tion as  the  local  conditions  require,  and  to  hold  the  channel  so  obtained 
by  revetment,  where  necessary,  from  Wichita,  Kans.,  to  the  month,  the 
object  being  to  secure  a  channel  not  less  than  6  feet  in  depth  from  Little 
Rock  to  Mississippi  River,  via  White  River  Cut-off^  and  not  less  ^an 
2  feet  in  depth  above  Little  Rock,  Ark. 
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WORE  DONE  IN  PREVIOUS  TEARS. 

The  work  done  in  previoas  years  is  shown  on  pages  1662-1655  of 
Annaal  Export  for  1896. 

OPERATIONS  DURING  PISCAL  YEAR  1897. 
SNAGGING  OPERATIONS. 

The  ox>eration8  of  snag  boats  is  not  contemplated  in  the  project  for 
the  permanent  improvement  of  this  river,  but  the  last  two  river  and 
harbor  acts  have  made  provisions  for  this  class  of  work,  payable  from 
this  appropriation.  The  greater  portion  of  this  year's  operations  has 
been  in  the  lower  reaches  of  the  river.  The  quarter  boat  Monterey  was 
sent  to  that  part  of  the  river  to  assist  the  snag  boat  in  clearing  of  tim- 
ber the  most  rapidly  caving  banks.  The  tabulation  below  gives  the 
amoont  of  work  and  the  localities  where  done. 

Ah$traet  of  snagging  operations. 


Month. 

Boat. 

Between— 

Snags  re- 
moved. 

Trees 
out. 

DrifUre- 
moved. 

July 

An^t.... 

Beauregard. . . 

Do 

Wichita 

Beauregard... 

DoT. 

Qnarterboat.. 

Wichita 

Beauregard... 

Wichita 

Beauregard... 
Qaarter  boat. . 
Beauregard... 
Qaarterboat.. 
Wichita 

Hannaberry  Landing  and  Mnlberry 

Enotte  leliJid  and  Montonla  Bend 

129 

186 

61 

318 

3i8 

18 
76 

924 

2.150 

13 

124 

210 

765 

6.250 

458 

6.845 

18 
18 

Little  Book  and  DoTils  Bend 

1 

O^ber.. 

Donfl'liu  B^nd  and  Dnlin  Bend  - 

87 

Dnpree  Bend  and  Bnmetta 

22 

Kovember . 

Gk>oee  Bar  and  Silver  Lake 

Do. 

Little  Rock  and  LewiBbarsr 

89 
207 
200 

60 

Do 

White  BlTer  and  Cooks  Point 

4 

December  . 

Eagle  Bend  and  Tmndlea 

3 

Do  ... 

Como  and  Sawmill  bende -, r,.., 

4 

Do 

SUver  Lake  and  Bed  Fork 

Jantiary... 
Do 

Irene  Bend..... 

Red  Fork  end  Irane  Bend 

•fnne  .    X 

Little  Rook  and  Tmndlee 

97 

Total 

1,696 

17,879 

101 

*  Also  removed  wiedk  of  steamer  BraceUt. 
OPERATIONS  FOB  TEMPOBABT  IMFBOYEMBNT. 

At  many  of  the  shoals,  more  especiaUy  below  Little  Bock,  there  are 
several  channels,  none  of  which  have  in  them  daring  low  stages  snfEl- 
cient  water  for  navigation  purposes.  These  channels  are  very  shifting, 
and  as  they  lie  in  reaches  of  river  in  which  works  for  permanent  im- 
provement have  not  been  commenced  authority  was  obtained  to  close 
all  bat  one  of  the  channels  at  the  most  troublesome  shoals  by  low  dams 
or  spur  dikes  built  of  brush  and  sand  bags.  The  height  of  these 
structures  was  limited  to  one-half  to  1  foot  above  the  stage  of  water 
existing  when  the  work  was  done.  Works  of  this  temporary  nature 
were  built  at  Fergus  Bar,  Swan  Lake,  Samples,  and  Silver  Lake,  all 
of  which  are  below  Pine  BluflP. 

Fergus  Bar. — This  was  contraction  work  and  was  done  with  colored 
labor  from  Pine  Bluff.  It  consisted  of  two  spur  dikes  from  left  bar 
with  a  total  length  of  337  feet,  of  one  pole-crib  dike  of  250  feet,  from 
right  bar  to  which  was  added  150  feet  of  training  wall,  a  total  of  737 
linear  feet  of  work.  The  two  spurs  and  the  training  wall  were  built 
by  laying  bunches  of  loose  brush  parallel  to  line  of  dam  and  weighting 
same  with  sacks  filled  with  sand,  base  about  5  feet.  The  water  was 
very  shallow  where  this  kind  of  work  could  be  done.  The  pole  crib 
was  built  in  about  20-foot  sections,  6  feet  wide,  and  as  deep  as  necessary, 
floated  to  position,  filled  with  brush,  and  sunk  with  sand  bags. 

Swan  Lake. — A  dam  300  feet  long  closing  left  chute  The  dam  was 
BNa  97 123 
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built  of  fascines,  9  inches  by  10  feet,  of  small  willows,  laid  at  right  angles 
to  line  of  dam,  covered  with  sacks  enough  to  sink,  and  other  layers  of 
fascines  and  sand  bags  were  added  as  was  found  necessary,  according 
to  depth  of  water  and  amount  of  scour.  It  was  found  very  difficult  to 
lay  the  foundation  mat  across  chute  on  account  of  rapid  scour.  Colored 
labor  was  used. 

Samples. — Five  hundred  linear  feet  of  dam  to  close  right  chute.  This 
work  was  nearly  completed,  without  plant,  by  colored  labor.  The  water 
was  too  swift  and  deep  and  the  bottom  scoured  too  rapidly  to  permit 
the  use  of  fascines  as  at  Swan  Lake,  so  the  mat  was  woven  in  sections 
of  about  12  by  16  feet,  floated  into  place,  and  sunk  with  sand  bags. 
The  foundation  mat  was  laid  clear  across  the  chute,  but  the  bottom 
was  quicksand  aud  the  scour  was  very  rapid.  As  many  as  four  layers 
of  mat  and  sacks  were  necessary  to  bring  dam  up  to  the  top  of  water 
that  was  originally  but  2  feet  deep.  As  soon  as  the  quarter  boat  Monte- 
rey and  two  barges  came  the  work  was  quickly  completed.  Fully  one- 
half  the  river  was  in  the  chute. 

Silver  Lake, — This  work  was  supposed  to  close  the  two  right  chutes 
which  existed  during  low  water,  but  it  really  amounted  to  an  extension 
of  the  right-hand  bar  for  750  feet  in  nearly  the  middle  of  the  river,  and 
acted  as  a  training  wall  for  the  current,  confining  the  space  on  the 
crossing  to  about  700  feet.  Mat  was  single  weave,  20  feet  wide.  The 
first  200  feet  was  woven  in  the  water  and  the  balance  from  mat  boat. 
No  trouble  was  experienced.  The  bottom  was  not  quicksand,  and  did 
not  scour  fast  in  front  of  mat,  although  the  cross  current  for  the  first 
450  feet  was  strong.    Only  one  layer  of  mat  was  used. 

The  brush  used  at  each  place  was  cut  from  the  bars  near  by. 


Exhibit  of  field  expenditures,  <icoount  of  temporary  relief. 

Feri^UH  Bar.  j  Swan  Lake. 

Samples. 

$643.37 

424.50 

12.50 

3.40 

22.60 

Silver  Lake. 

Ifabor  and  supervision 

$353. 83 
163.00 
43.00 

$179. 25 
123.00 
43.07 

$499.25 
232.25 

Sacks  and  t^no 

Sundries r ...., ,,^-.t 

Nails  and  wiT« t  r  - , . t  t  r  t 

3.75 

Hope       ......^............................ 

Total   

550.83 

345. 32 

1, 106. 27 

735  25 

Exhibit  of  quantities  of  material  used,  account  of  temporary  relief. 


Fergus  Bar. 

Swan  Lake. 

Samples. 

10,600 
30 

112 
20 
60 

250 

Silver  Lake. 

Sacks 

Twine 

Kruiih 

Nails 

number  . 

I)OllIul8.. 

conls.. 

, pounds . . 

4.000 
20 
65 

8,000 
20 
40 

6,500 

50 

102 

"Wire 

do.-.. 

125 

Eope 

do.... 

1 

OPERATIONS  FOR  PERMANENT  IMPROVEMENT. 

Bruce  Island, — The  dipper  dredge,  building  at  Fort  Smith  at  the 
first  of  the  year  was  completed  and,  in  tow  of  the  chartered  steamer 
Wm,  Druhe  No,  2j  left  for  Bruce  Island  August  6, 1896.  The  river  was 
falling  rapidly  and  the  steamer  could  not  pass  over  the  shoals  just 
above  Beaver  Dam.  The  dredge  machine  not  having  been  tested  and 
accepted  from  the  builders  before  leaving  Fort  Smith  the  test  was 
made  in  the  shoals  over  which  the  Ih-uhe  could  not  pass.  During  the 
test  the  main  cable  supporting  the  A  Iraine  was  broken  aud  was  not 
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replaced  until  October  6, 1896.  The  dredge  tlien  continaed  digging 
through  the  shoals  between  Beaver  t>am  and  Brace  Island.  While 
working  in  the  shoal  at  foot  of  Choctaw  Chate  the  side  bracing  on  the 
boom  was  broken.  This  was  repaired  by  the  crew  of  the  dredge, 
the  material  required  being  obtained  at  Fort  Smith,  Ark.  Not  until 
November  30, 1896,  did  the  dredge  arrive  at  the  site  of  its  work,  the 
shoals  at  bead  of  Choctaw  Chute.  Here  a  channel  13,975  feet  long,  70 
feet  wide,  and  3  feet  deep  at  low  water  was  dug.  This  work  was  com- 
pleted on  March  2,  and  the  dredge,  in  tow  of  the  United  States  snag 
boat  Beauregard^  was  taken  to  Little  Rock,  Ark.  In  connection  with 
the  dredging  done  at  this  locality  the  dam  in  Cherokee  Chute  was 
rebuilt  with  riprap  stone  on  brush-mattress  foundation.  This  dam  was 
originally  built  in  fiscal  year  1890  for  the  purpose  of  closing  Cherokee 
Chute  at  6- foot  stage  or  less.  It  failed  after  a  short  while  on  account 
of  insufficient  bank  protection  at  the  ends  of  the  dam,  a  cut  115  feet 
wide  being  made  around  the  island  end  and  one  30  feet  wide  around 
the  other  end.  The  work  of  rebuilding  was  begun  January  16, 1897. 
The  plant  used  was  cordeUed  from  Fort  Smith.  The  old  dam,  a  pile 
stmcture,  was  filled  with  brush  and  stone.  The  new  work  across  the 
cuts  was  of  riprap  stone  on  brush  mattress  40  feet  wide.  The  shore 
protections  at  each  end  of  the  dam  are  revetments  extending  100  feet 
downstream,  a  mattress  60  feet  wide  being  used  at  the  high-bank  end 
and  one  40  feet  wide  at  the  island  end.  The  graded  banks  were  cov- 
ered with  a  4  to  6  inch  layer  of  quarry  spawls,  over  which  was  placed 
a  layer  of  riprap  stone.  This  layer  varied  in  thickness  from  12  inches 
at  low  water  to  6  inches  at  top  of  the  work,  which  at  island  end  was 
12-foot  stage  and  at  high-bank  end  was  20foot  stage.  The  dam  is 6 
feet  wide  on  top.  The  side  slopes  are  1  on  2  and  2  on  3.  The  height  of 
dam  is  6.5-foot  stage  along  the  old  portion,  but  the  island  end  is  grad- 
nally  Raised  to  12-foot  stage  and  the  high-bank  end  is  gradually  raised 
to  9-foot  stage.  The  dam  was  completed  on  February  23,  and  the 
fleet  started  to  Beid's  Bend  the  next  day. 

ExWbit  of  fidd  expenditure f  rebuilding  dam  at  Bruce  Ulamd. 


"^^r  "^r  Toti. 


Orading  bank. 
Labor,  grading  225  lineal  feet 

Cutting  and  handling,  170  oords 

Hauling,  170  cords 

Weaving  mattress 

Filling  old  dam 

Eope.lSO  pounds .' 

Wire,  1,000  pounds 


$0.84 


1.017 
.331 


.08 
.02 


Total  cost,  170  cords  in  place 

SUmB, 

Labor,  quarry,  1,580  cubic  yards 

Explosives  (per  cubic  yard  of  stone) . . . 

Labor,  loading  stone  onto  barges 

Cordellingand  placing  stone 

Quany  privilege 


2.222 


.445 
.042 
.143 
.523 
.032 


Total  eoat,  1,580  cubic  yards  of  stone  in  work. 
MiKeUaneous. 


L187 


'pla 

Bepairs  to  plant 

Property  purchased.. 


Total  ooai  of  dam., 


#76.56 


172. 81 
60.25 
46.10 
70.58 
12.00 
20.00 


702.92 

67.15 

220.42 

828.06 

50.00 


180.07 
52.00 
116.30 


176.65 


377.74 


1,874.55 


298.43 


2,627.27 
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Near  Fort  /9mi^&.^Thi8  was  repair  work  and  was  coufined  to  placing 
additional  brush  mattresses  around  the  outer  ends  of  the  two  dikes 
just  above  the  mouth  of  Potean  Biver,  and  in  filling  a  gap  in  the  north 
end  of  Suter  Dike.  The  brush  was  purchased  delivered  at  the  work 
and  was  placed  by  hired  labor.  The  stone  for  Dikes  E  and  F  was  pur- 
chased and  placed  in  the  same  manner;  that  for  Suter  Dike  was 
purchased  delivered  in  the  work. 

Exhibit  af  field  espenditwrw  repairing  dikes  near  Fart  Smith,  Ark, 
DJJSB  B. 


Qnanti- 
ties. 


Cost  per 
unit. 


Cost  per 
item. 


Brush 

Poles 

Wire 

stone 

Eope 

Weftving  mattress . 
Placing  stone 


cords.. 

do.... 

pounds.. 

.oubio  yards.. 

ponnds.. 

squares.. 

..cubic  yards.. 


84 
1.3 
100 

M 
200 

50 

96 


Total. 


$1.00 
1.50 
.025 
1.00 
.08 
.478 
.290 


$34.00 
1.05 
2.50 
96.00 
16.00 
28.90 
27.84 


202.19 


duo:f. 


Brush 

Poles 

Wire 

Stone 

Bope 

Weaving  mattress . 
Placing  stone 


cords. 

do... 

pounds. 

.cubic  yards. 

pounds. 

squares. 

.cubic  yards. 


Total. 


58.5 
4.5 

150 
185 
310 
112 
185 


$L00 
1.50 
.023 
1.00 
.08 
.323 


$58.50 

6.75 

3.40 

185.00 

24.80 

36.18 

42.92 


857.55 


BUTEB  DIKB. 


Brush cords.. 

Poles do 

Wire IMunds.. 

Weaylng  mattress squares. . 

Stone  in  place cubic  yards.. 

Stone  in  place do 

Unclassified  labor 


Total. 


20 
2 

50 
30 
74.8 
72 


$1.00 

1.50 

.023 

.559 

LOO 

1.19 


$20.00 

3.00 

1.15 

16.77 

119.68 

85.68 

2.40 


248.68 


Fletchers  Bend. — The  revetment  of  this  bend  was  not  completed 
between  low  water  and  8-foot  stage  during  fiscal  year,  1896.  The  por- 
tion of  the  bank  above  low  water,  protected  by  mattress  alone,  held 
well,  and  nothing  was  done  this  year  toward  the  completion  of  this 
revetment.  At  the  foot  of  the  bend  two  stone  dikes  on  brush  mattress 
foundation  have  been  built  this  year.  The  upper  dike,  K,  is  222  feet 
long,  with  foundation  mattress  60  feet  by  263  feet;  width  of  dike  on 
top  is  8  feet;  elevation  at  shore  end  is  7-foot  stage;  at  outer  end  is 
4.3-foot  stage.  Construction  was  begun  March  1, 1897,  and  the  work 
was  completed  June  22, 1897.  The  lower  dike,  L,  is  490  feet  long,  with 
foundation  mattress  60  feet  by  500  feet;  width  of  dike  on  top  is  10  feet; 
elevation  of  shore  end  is  9-foot  stage,  and  of  outer  end  is^-foot  stage. 
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Shore  protection  at  end  of  dike  extends  firom  a  point  50  feet  upstream 
from  the  dike  to  a  point  200  feet  downstream ;  the  mattress  is  40  feet 
wide,  the  riprap  carried  to  18-foot  stage.  Oonstrnction  was  commenced 
February  20, 1897,  and,  excepting  the  final  filling  to  form  of  about  200 
feet  of  the  outer  end,  the  work  was  completed. 

Beids  Bend  Revetment — Six  thousand  five  hundred  and  ten  feet  of 
caving  bank  protected,  bank  graded  to  15-foot  stage,  and  riprap  laid  to 
15-foot  stage,  except  3  sections,  168  feet,  208  feet,  and  160  feet  long, 
which  were  graded  to  15-root  stage,  but  riprapped  to  12, 10,  and  8  foot 
stages,  respectively.  The  graded  portions  of  bank  not  covered  by  rip- 
rap are  planted  with  Bermuda  grass.  The  revetment  is  not  continuous. 
The  first  or  upstream  section  is  4,085  feet  long;  the  second  section,  475 
feet  below  the  first  section,  is  400  feet  long;  the  third  section,  140  feet 
below  the  second,  is  2,025  feet  long.  Seven  thousand  two  hundred  and 
forty-five  linear  feet  of  mattress  was  woven,  485  feet  was  lost  by  break- 
ing of  cables  during  high  water.  Construction  commenced  March  3 
and  work  was  suspended  June  14,  until  low- water  season,  when  riprap- 
ping  of  bank  between  low  water  and  6-foot  stage  will  be  completed. 
The  stone  was  purchased  delivered  on  bank  at  Ives  Point,  Scotts  Eddy, 
Natural  Steps,  and  Koss  Hollow^  the  brush  and  poles  delivered  on 
barges  at  brush  fields,  25  to  55  miles  below  the  works,  and  the  piles  at 
the  works. 

Dikes  at  foot  of  Beids  Bend. — Oonstrnction  of  three  dikes  was  begun 
here.  Dike  M  to  be  permeable  pile  dike  190  feet  long,  Dike  N  to  be  per- 
meable pile  dike  310  feet  long,  and  Dike  O  to  be  riprap  stone  dike  460 
feet  long.  The  foundation  mattress  for  all  dikes  to  be  60  feet  wide. 
The  shore  protection  for  all  to  be  200  feet  long,  beginning  50  feet 
upstream  from  dikes.  The  mattress  used  in  shore  protection  to  be  40 
feet  wide,  the  riprap  on  bank  to  be  carried  to  20-foot  stage.  Dikes  M 
and  N  to  be  built  with  T  heads,  similar  to  those  built  on  the  upper  Mis- 
souri River.  The  T  head  mattresses  are  70  feet  wide  and  185  feet  long, 
beginning  80  feet  above  the  dikes.  The  foundation  mattress  and  shore 
protection  for  Dikes  M  and  K  have  been  completed ;  the  pUes  are  yet  to 
be  driven.  Dike  O  yet  needs  to  complete  it  a  small  quantity  of  stone, 
which  will  be  placed  during  low-water  season.  The  elevation  of  the 
outer  ends  of  these  three  dikes  is  to  be  2-foot  stage;  the  elevation  of 
the  shore  ends  to  be  4,  6,  and  8  foot  stage  for  M,  N,  and  O,  respectively. 
Construction  was  commenced  April  23,  and  work  was  suspended  June  14. 

Read  of  Rectors  Island. — ^This  was  repair  work,  and  consisted  of  rais- 
ing a  depression  in  Dam  I  and  extending  the  shore  protection  at  Dike 
H  250  feet  downstream. 

Crystal  Hill. — One  dike  of  riprap  stone,  490  feet  long,  8  feet  wide  on 
top,  elevation  at  shore  end  8  feet,  elevation  of  outer  end  3j^foot  stage, 
foundation  mattress  76  feet  wide  and  500  feet  long,  shore  protection 
mattress  60  feet  wide  and  250  feet  long,  with  an  additional  mattress  40 
feet  wide  and  170  feet  long,  built  January  21  to  June  30,  to  replace  the 
dike  destroyed  during  high  water  of  December,  1895. 

There  was  also  built  one  training  wall  to  Dike  F.  It  begins  70  feet 
back  from  the  end  of  the  dike  and  extends  1,700  feet  downstream,  par- 
allel with  the  current.  It  is  8  feet  wide  on  top,  and  of  6.5-foot  stage 
elevation.  The  foundation  mattress  varies  from  40  to  70  feet  in  width. 
The  mattress  was  woven  February  17  to  March  1.  Placing  of  stone 
began  January  20,  but  was  not  completed  until  June  30. 
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The  brash  for  these  two  works  was  purchased  delivered  on  barges  at 
brash  fields  below  Little  Kock.  The  stone  was  purchased  delivered  in 
the  work. 

Neujtans  Bend, — ^The  revetment  began  here  last  fiscal  year  was 
extended  npstream  1,700  feet.  The  mattress  used  was  60  feet  wide. 
The  bank  was  graded  and  riprap  laid  to  15-foot  stage,  excepting 
between  low  water  and  4^foot  stage,  which  is  to  be  completed  daring 
low-water  season.  The  revetment  built  last  year  was  completed  by 
placing  the  necessary  riprap  stone  between  6-foot  stage  and  low  water. 
The  brush  was  purchased  delivered  on  barges  at  brush  fields  below 
Little  Eock.    The  stone  was  purchased  delivered  on  bank  at  the  work. 

At  1,050  and  1,700  feet  below  the  revetment  built  last  year  were 
gumbo  points  that  projected  beyond  the  general  bank  line  of  the  bend. 
Off  of  the  upper  point  710  cubic  yards  and  off  of  the  lower  point  1,125 
cubic  yards  was  dredged.  The  width  of  dredging  on  the  upper  x>oint 
was  15  feet;  on  the  lower  one  35  feet.  The  depth  of  dredging  in  both 
cases  was  to  6  feet  below  low  water.  The  dredge  material  was  placed 
in  shallow  water  adjacent  to  the  sand  bar  opposite  the  site  of  the  work. 

At  2,100  to  3,500  feet  below  this  revetment  a  channel  1,400  feet  long, 
6  feet  deep  at  low  water,  was  dredged  through  the  gravel  and  bowlder 
shoal  located  here.  The  first  300  feet  was  dredged  70  feet  wide,  the 
next  600  feet  was  35  feet  wide,  and  the  last  500  feet  was  70  feet  wide. 
The  dredged  material  (7,800  cubic  yards)  was  placed  on  the  slope  of 
the  right  bank  adjacent  to  the  site  of  the  dredging. 

Greathouse  Bend. — ^The  dikes  begun  at  this  place  last  fiscal  year  and 
the  downstream  extension  of  the  old  revetment  were  completed  in 
November  and  December.  The  old  revetment  was  extended  upstream 
910  feet  in  May  and  June.  This  extension  is  in  four  sections.  The 
first  section,  300  feet  long,  connects  with  the  old  revetment;  the  second 
section,  120  feet  long,  is  90  feet  above  the  first;  the  third  section,  120 
feet  long,  is  80  feet  above  the  second;  the  fourth  section  is  also  120  feet 
long  and  80  feet  above  the  third  one.  The  mattresses  are  70  feet  wide, 
the  bank  is  graded,  and  riprap  is  carried  to  15-foot  stage. 

Dike  2),  near  Little  Rook. — This  was  repair  work,  and  was  confined  to 
completing  the  shore  protection  began  last  fiscal  year. 

Peach  Orchard  Bend. — Three  thousand  six  hundred  and  ten  feet  of 
caving  bank  at  point  where  the  Altheimer  Branch  of  the  St.  Louis  South- 
western Railroad  was  endangered  was  revetted  by  the  railway  com- 
pany. The  plant  used  belonged  to  the  United  States  and  was  loaned 
the  railway  company  by  the  honorable  Secretary  of  War.  The  cost  of 
this  work  is  given  me  as  $11,710.90,  or  nearly  $3.25  per  linear  foot  of 
bank  protected.  In  the  work  there  were  used  1,132  cords  of  brush, 
1,780  poles,  2,570  linear  feet  of  piling,  5,400  pounds  of  wire,  and  6,138 
cubic  yards  of  stone. 

Pine  Bluff. — ^This  is  repair  work,  and  consists  of  rebuilding  the  shore 
protection  at  Dike  2,  the  upstream  dike  of  the  series  of  stone  dikes 
along  the  town  front  of  Pine  Bluff.  The  work  was  commenced  June 
18,  and  at  the  close  of  the  year  800  linear  feet  of  mattress,  120  feet 
wide,  had  been  woven  and  weighted,  and  342  cubic  yards  of  stone  placed 
in  the  work. 
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1959 


Exhibit  of  field  expenditures  on  work  begun  this  year  are  given  below : 
ExhiHt  of  field  expenditures  an  Dikes  K  and  L, 


DikeK. 

DikeL.a 

Cost  per 
unit. 

Quanti- 
ties. 

Cost  per 
nnit. 

Cost  per 
item. 

Quanti- 
ties. 

Cost  per 
itemV 

Bank  graded. 
Lftbor  gnkdiof  biral: .liiM^ar  fpot , . 

250 

$0,262 

$63.01 

1 

Mooring  piles. 
Piles  delivered  at  work 

7 
7 

$2.80 
4.038 

$10.60 

28. 27 

.70 

12 
12 

L60 
8.38 

19.20 

Labor  drivlDg  nilcw 

40.01 

Fuel  <eBtiiiiatea) 

1.20 



Total  oost  of  piles  in  place 

7 

fl.93H 

48.57 

12 

5.08 

60.41 

MaUress. 

Bmah  pnrchaaed  on  barges cord.i . . 

Poles  purchased  on  barges ounibor.. 

Wire  parchaaed imiiikIh . . 

Labor  weaving  mattress squareH . . 

Towase 

78.2 
102 
500 
157.2 

1.00 
.075 
.022 
.52:i 

78.20 
7.65 
10.80 
82.10 
02.51 

101.8 
30 
1,250 
400 

1.00 
.075 
.022 
.548 

191.80 

2.92 

27.00 

219.05 

226.31 

Total  oost  of  mattress  .  .squares. . 

157.2 

1.726 

271.86 

400 

1.666 

666.68 

Stone. 
Stone   purchased,  delivered  in  place. 

898.7 
849.7 

.90 
.052 

764.73 
44.20 

2,162.8 
2,162.8 

.00 
.045 

1,946.52 

gopervision,  inspection,  etc 

96.20 

Total    oost   of    stone   in    place, 
oubic  yards 

849.7 

.052 

808.08 

2,162.8 

.945 

2,042.72 

Rensirs  to  niant.  labor,  material  etc 

33.14 
5.27 
6.45 

10.29 

182  66 

Property  piirt^based  --,--t,... 

21.03 

Cars  of  property  daring  high  water 

26.81 

Moving  plant.  ,.^t ,  

41.11 

; 

! 

55.16 

220.51 

, 



Total  expenditure  on  dike  --.-.... 

1, 184. 00 

8,053.28 

mkeK. 

DikAL. 

Broalt  used  per  sqnare  of  mattress 

Poles  nsed  i>er  square  of  mat  tress  ...... 

...cords., 
.number., 
.pounds.. 

0.497 

.617 

.314 

$1,061 

0.478 

Wire  used  per  square  of  mattress 

Gost  of  weaving  1  cord  of  brush 

.312 
$L145 

•  Work  not  completed. 
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Exhibit  of  field  ^cpenditum  on  Rcids  Bend  revetment. 
[Work  not  completed.] 


Qnanti' 
tiee. 


Cost  per 
nnltT 


Cost  per 
item. 


Grading  hank,  IB-foot  »tage. 
Lat>or  grading  bank linear  feet.. 

Anchor  pile§. 

Piles  deHvered  at  work 

Labor  driving  piles 

Fuel  (estimatod) 

Total  cost  of  piles  in  place 

MattreM. 

Brash  purchased  on  barges cords.. 

Poles  purchased  on  barges nnmber.. 

Wire  purchased pounds.. 

Towsge 

Labor  weaving  mattress squares.. 


8,610 


46 


46 


2,145.8 
8,289 
12,103 


6,106.4 


Total  eost  of  mattress. 


.do. 


6,106.4 


Stons. 

Stone  on  bank  at  Ives  Point,  Sootts  Eddy,  and  Natural  Steps. 

Stone  on  bank  at  Scotts  Bddy  and  Natonii  Steps 

Stone  on  bank  at  Koss  Hollow 

Stone  in  place  in  work 

Loading  stone , 

Towage 

Labor  placing  stone 

Inspecting,  loading  of  stone 


4.882.8 
1,067.0 
1,139 

360.9 
7,069.2 
7,089.2 
7,989.2 
7,801.6 


Total  cost  of  stone  in  place cubic  yards.. 

MiseellanoouM. 


8,860.1 


Repairs  to  plant,  labor,  material,  etc. . 

Property  purchased , 

Care  of  property  during  high  water.. 
Hoving  plant 


Total  miscellaneous , 

Total  field  ezi>enditures. 


60.334 


62,172.38 


1.60 
2.026 


73.60 

134.58 

3.68 


4.605 


211.86 


LOO 
.076 
.022 


2,146.80 

246.37 

261.42 

2,537.80 

1,960.14 


L800 


7,14L12 


.58 

.49 

.85 

.90 

.121 

.213 

,197 

.016 


2,587.62 
964.27 
398.66 
324.81 
968.16 
1,704.40 
1,570.97 
107.86 


1.038 


8,626.74 


808.06 
68.80 
124.52 
12L18 


617.01 


18,709.11 


Brush  used  per  squareof  mattress cords..    0.420 

Poles  used  per  square  of  mattress number..      .644 

Wire  used  per  square  of  mattress pounds..    2.377 

Ooetof  weaving  1  oord  of  brash • $0,909 
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1961 


ExkOni  of  field  aspffiittitirM  on  DiJce  M. 
fWork  not  oomplstod.] 


Qa«Btl- 
tiw. 


Cost  per 
unit. 


Oostper 


.Unevfeet. 


Orading  hank. 
Labor  gndlnglwiik 

Mowing  piU». 

Piles  pnrcbaaeddeliTored  at  work 

Labor  driTJDgpilea., 

Foel  (estimated) 

Total  oeet  of  pDee  in  place 

Jfattrct*. 

Bmab  pnrobased  on  barges oords.. 

Poles  puTcbased  on  barges number.. 

Wire  puTCbased •. pounds.. 

Towage 

Labor  weaving  mattress squares.. 


200 


IgO 

290 

1,324 


Total  coet  of  mattress. 


..do. 


360 


Ston0, 

Stone  on  bank  at  Ives  Point cubic  yards 

Stone  on  bank  at  Sootts  Eddy  and  Natural  Steps do 

Labor  loading  stone do.... 

Towage 

Lftbor  placing  stone cubic  yards 


600.6 
188.9 
689.6 


Total  cost  of  stone  in  place do. 

MiieeUaneout. 


Repairs  to  plant,  labor,  material,  etc. . 

Property  purchased 

Care  of  property  during  high  water. , 

Surreys , 

Moring  plant 


Total  misceUaaeous. . 
Total  field  expenditure 


$0,171 


8.15 
L567 


4.808 


LOO 
.075 


.408 


.53 
.49 
.12 

.213 
.163 


1.015 


$84.89 


25.20 

12.46 

.80 


38.46 


180.00 
21.75 
28.60 
212.04 
160.47 


t.76 


265.81 

92.56 

82.74 

147.07 

112.47 


700.15 


88.14 
5.27 
6.46 
22.26 
10.29 


77.40 


4.16 


Brush  used  per  square  of  mattress cords..    0.488 

Poles  used  per  squareof  mattress number..      .786 

Wire  used  per  square  of  mattress pounds..    8.588 

Costof  weaying  1  cord  of  brush $0,886 


Digitized  by 


Google 


1962      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 


Exhibit  of  field  expenditures  on  Diket  N  and  O, 
[Work  not  completed.] 


Dike  N. 

DikeO. 

Quanti- 
ties. 

Cost  per 
unit. 

Cost  per 
item. 

Quanti- 
ties. 

Cost  per 
unit. 

Coat  per 
item. 

Grading  bank. 
Labor  grading  bank linear  feet. . 

200 

$0,178 

$35.65 

200 

$0,193 

$38.57 

Mooring  piles. 

Piles  pnrchased  delivered  at  work 

X«abor  driving  piles 

7 
7 

2.40 
2.671 

16.80 

18.70 

.70 

17 
17 

1.882 
1.483 

82.00 
25.21 

Fuel  (estimatea) 

1  70 

Total  cost  of  piles  in  place 

7 

5. 171 

36.20 

17 

3.466 

58.91 

MaUrett, 

Brush  purchased  on  barges cords. . 

Poles  purchased  on  barges number. . 

Wire  purchased pounds.. 

Labor  weaving  mattress squares . . 

Towage 

185.8 
300 
1,367 
365 

1.00 
.075 
.022 
.042 

185. 80 

22.60 

29.53 

151. 37 

219.20 

202 

365 

1,581 

425 

1.00 
.075 
.022 
.328 

202.00 
27.37 
34.15 
158.99 
239.00 

Total  cost  of  mattress . .  squares . . 

365 

L66ri 

607.90 

425 

1.556 

601.61 

Stone. 

Stone  on  bank  at  Ives  Point,  .cub.  yds. . 
Stone  on  bank  at  Scotts  Eddy  and  Nat- 
ural Stens cubic  yards.. 

Labor  loaaing  stone do 

Towage 

212.1 

413 
625.1 

.63 

.49 
.12 
.213 
.153 

112.41 

202.87 
75.01 

133.33 
95.96 

732.3 

491.7 
1,224 

.58 

.49 
.12 
.213 
.216 

388.12 

240.93 
146.88 
261.07 

Labor  placing  stone cubic  yards . . 

625.1 

1,224 

264.62 

Total  cost  of  stone  in  place,  cubic 
yards 

625.1 

.990 

619. 08 

1,224 

1.063 

1,301.62 

Kepairs  to  plant,  labor,  material,  etc. . . . 

33.14 

5.27 

6.45 

22.25 

10.29 

99.42 

Pronertv  nurchased  

15.79 

Care  of  property  during  high  water. . . . 

19.35 

Surveys  

22.25 

Mo^ng  plant. 

30.90 

77.40 

187.71 

Total  field  expenses 

1, 376. 23 

2,248.82 

DikeN. 

DikeO. 

Brush  used  per  square  of  mattress 

Poles  used  per  square  of  mattress 

Wire  UBedi>er  square  of  mattress 

Cost  of  weaving  1  cord  brush 

...cords., 
number., 
.pounds.. 

0.508 

.824 

.374 

$0,817 

0.475 

.858 

.372 

$0,787 
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Exhibit  offiM  expmukiwm  on  Dike  B  tmd  training  woU  at  IHk9  F. 


IMkeB. 

Training  wall  at  Bike  F. 

Quanti- 
ties. 

Costper 
unii 

Costper 
item. 

Quanti- 
ties. 

Costper 
unit. 

Costper 

eroding  bank. 
lAbor  grading  bADk lioearfeet.. 

260 

$0,168 

I4L68 

• 

.....••••. 

Mooring  piUa. 
Piles  delivered  at  work 

12 
12 

2.10 
6.36 

26.20 

64.31 

.86 

88 
83 

$1,612 
4.048 

$68.20 
163.30 

Labor  driving  pilcw 

2.64 

"  '  "'* 

Total  oost  of  piles  in  place 

12 

7.64 

80.47 

88 

6.640 

219.14 

MaUrea. 
Towajre 

861.7 
388 

1.00 
.075 

851.70 
29.10 

416.06 
33.70 

860.01 

400 
816 

1.00 
.076 

46a  €0 

23.63 

473  20 

Wire  purehaaed pounds.. 

Labor  weaving  mattress sqaares.. 

1.860 
608 

.022 
.602 

1,400 
843.7 

.022 
.648 

80.24 
462.11 

Total  oost  of  mattress ilo.... 

688 

1.061 

1,180.67 

848.7 

1.647 

1,388.18 

8Ume. 

Stone  pnrehased  delivered  in  place,  cu- 
bic yardfll 

8,766.6 
8,766.6 

.80 
.030 

8,012.48 
112.04 

2,601.8 
2,60L8 

.80 
.088 

2,078.04 
96.80 

Supervision,  inspection,  etc 

Total  cost  of  stone  in  place,  cubic 
vnrds 

8,766.6 

.830 

8,124.62 

2,501.8 

.888 

2,168.84 

Bepairs  to  plant,  labor,  material,  etc  .... 

66.02 
11.87 

40.70 

Property  pnrchaeed 

9.49 

Care  ot  property  during  high  water  .... 

9.67 

Moving  plant 

22.72 

18.17 

00.51 

87.08 

4,687.76 

8,868.60 

DikeE. 

Dike  P. 

Smsh  used  per  square  of  mattress 

...cords.. 

0.688 

.640 

2.600 

$L083 

0.474 

Poles  used  per  square  of  mattress 

number., 
.pounds., 
per  cord.. 

.874 

Wire  used  per  square  of  mattress 

Oost  of  wea«teg  brush 

"'-l'.".'.'."!] 

1.669 
$L166 
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1964      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 
Exhihit  of  field  ezpendiiuret  an  extetuion  ofNewtom  und  Oreathouu  heiids  revetmentB. 


Newtons  Bend.a 

Greathou8eB6nd.5 

QnanU- 
ties. 

Cost  per 
unit. 

Cost  per 
iteiT 

Quanti- 
ties. 

^r 

Cost  per 

Grading  banky  IS-foot  stage. 
Labor  grading  bank linear  feet. . 

1,700 

$0,140 

1268.16 

$9.06 

Anchor  pUei. 
PileB  deliyeied  at  work 

21 
21 

1.60 
8.221 

33.60 

67.77 

1.68 

16 
16 

♦hi? 

24.00 

liabor  drlTinar  uilea 

20.33 

Fnel  (estimatod) 

I.  to 

Total  cost  of  pUes  in  place 

21 

4.007 

103.05 

16 

2.871 

46.98 

MoUretg, 

Bmsh  purchased  on  bargee cords . . 

Poles  purchased  on  barges — nnmber.. 

Wire  purchased poanda. . 

Towaj^e 

481.1 
716 
1,005 

LOO 
.075 
.022 

481.10 
63.70 
84.67 
560.14 
611.78 

224.1 

400 

800 

LOO 
.075 
.022 

224.10 
80.00 
17.28 

265.11 

Labor  weaving  mattress squares.. 

1,026 

.499 

462 

.346 

158.79 

Total  oost  of  mattress do.... 

1,026 

L609 

1,650138 

462 

L605 

695.28 

8Ume. 

Stone  distributed  on  bank  at  work,  cu- 
bic yards 

2.028.8 

.626 

1,264.88 

Stone  on  bank,  Davidsons  Field,  cubic 
yards 

183 
429.6 

275.4 
888 

.895 
.53 

.49 
.178 

72.26 

Stone  on  bank,  Ives  Point . .  cubic  yards . . 

.......... 

227.68 

Stone  on  bank,  Scotts  Eddy  and  Natn- 
ral  Steps cubic  yards. . 

134.94 

Labor  loading  stone do.... 

158.40 

Towage 

189  4L 

Labor  placing  stone ...x. 

1,923.8 

.230 

459.83 

888 

.209 

238.88 

Total  cost  of  stone  in  place,  cubic 
yards 

1,724.71 

888 

L150 

1, 021. 57 

Renairs  to  nlant.  labor,  material,  etc. ... 

49.70 
9.49 

18.17 
9.67 

68.28 

Property  purchased - 

10.51 

Care  of  property  during  high  water .... 

12.90 

Moving  plant 

20.60 

Total  miscellaneous 

87.03 

110.29 

Total  field  expenditures 

8,818.34 
773.60 

1,882.18 

Snag  boat  working  on  rack  heap 

Newtons  C 
Bend. 

Bend. 

Brush  used  i>er  square  of  mattress 

.cords., 
amber.. 
M>unds.. 

0.469 

.697 

1.564 

M.IMO 

0.485 

Poles  used  per  square  of  mattress. ..... 

.....•..•■■••■•■.    n 

.868 

Wire  used  per  square  of  mattress 

Coat  of  weaving  1  oord  of  bmsh 

P 

1.731 
$0,708 

1 

a  Work  not  completed.  h  Work  practically  completed. 

Exhibit  of  field  expendiiuree,  repaire  to  Dike  D,  near  LitHe  Bock,  Ark. 

Expended  fiscal  year  1896  (p.  1061  of  Annual  Report) $297.94 

Completing  grading  bank 8.75 

321i  cnbic  yards  stone  on  bank,  at  65  cents  per  onbic  yard 208.87 

Placing  321|  cnbio  yards  stone 42.66 

Total  field  ezpendituresy  repairing  Dike  D , 658.12 
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SURYEYS. 

The  river  and  harbor  act  of  Jane  3, 1896,  provides  for  examinatious 
and  surveys  at  or  near  Fort  Smith,  Yan  Bnren,  Dardanelle,  Little  Rock, 
and  Pine  Blufif,  to  determine  whether  or  not,  by  reason  of  dikes  or  other 
Government  works,  any  part  of  the  harbors  or  river  banks  in  their 
vicinity  have  been  so  injured  or  endangered  that  the  Government  should 
guard  against  or  remedy  the  same.  The  examinations  and  surveys 
were  made  and  separate  reports  were  rendered. 

PLAKT. 

The  plant  formerly  held  under  the  head  ^<  Removing  obstructions  in 
Arkansas  Biver,  Arkansas  and  Kansas,"  having  been  by  authority  con- 
solidated with  that  under  the  head  ^<  Improving  Arkansas  River,"  the 
repairs  to  all  are  here  reported  regardless  of  appropriation  under  which 
the  plant  had  been  employed  during  this  year. 

IT.  8.  9nag  hoot  Beauregard. — (Launched  July  20, 1893.)  Thirty-two 
hundred  and  eight  feet  of  new  decking;  12  ventilating  doors  placed  in 
hull  bulkheads;  2  new  hatchways  in  main  deck;  new  head  block  for 
shears;  2  new  rudders,  complete;  doctor  repaired  with  2  new  beam 
shafts,  plungers  turned,  new  packing  and  new  valves,  exhaust  from 
engine  changed  so  that  it  can  be  thrown  into  the  stacks;  new  floor, 
waste  heads  and  channel  ways  for  heaters;  one  new  sheet  in  mud 
drum;  new  worm  wheel,  worm,  shafts,  crank  plate,  and  3  sets  of  pinions 
for  capstans;  new  floor  in  kitchen  and  pantry;  new  roof  to  pilot  house 
and  many  minor  repairs  to  the  boat  throughout.  Boat  also  painted. 
Condition  of  boat's  hull  is  poor. 

U.  8^  mag  boat  Tficfeita.— (Present  hull  launched  December  29, 1888; 
docked  December  1895.)  Starboard  crank  bushed  and  reset;  2  sets 
engine  brasses;  1  new  plunger  for  doctor;  2  doctor  chambers  rebored; 
old  stacks  taken  o£P  and  stacks  from  the  C.  B.  Reese  put  up  instead;  6 
new  floor  timbers f  3  new  bow  plank;  sheathed  224  square  feet  of  bow; 
3  new  connections  for  steam  siphons;  1  new  flue  in  starboard  boiler  to 
replace  one  collapsed  May  1, 1897.  Boat  painted  one  coat  above  water 
line.    Condition  bad. 

CT.  8.  towboat  Cleveland. — (Launched  November  24, 1893.)  Hold  white- 
washed; pilot  house  roof  recanvassed;  cabin  roof  partially  repaired 
and  painted;  new  stacks  and  breeching  (breeching  not  yet  placed); 
new  port  crank;  new  water  chambers  and  valves  for  boiler  feed  pump; 
hull  csdked  above  water  line.    Condition  fiur. 

PUe  driver  JITo.  JS. — Hull  condemned,  machinery  placed  on  barge  No. 
107  (20  by  60  by  3). 

Pile  driver  No.  4. — Sunk  at  Pine  Bluff,  machinery  stored  at  Little 
Bock. 

Pile  driver  No.  3. — ^New  leads  and  braces  and  new  rakes. 

Barges. — ^A195,  A295,  A395,  and  A496,  calked  above  water  line. 

Bargey  Ai^^.— Center  bulkhead  rebuilt;  2  new  head  blocks;  new 
deck  frame  and  deck  complete;  calked  above  water  line. 

Bargej  B194. — ^New  deck,  complete;  calked  and  painted  above 
water  line. 

Bargee  {^  by  60  by  3. — Nineteen  of  these  calked  and  repairs  made  to 
rakes  and  decks  where  required.    Condition  of  all  bad. 

QuarterboaU  Lieette  and  Monterey.— O^Xk^A  above  water  line  and 
rakes  repaired.    New  deck  on  the  Monterey. 
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Dredge  No.  1. — Snnk  at  Little  Bock;  machinery  stored  at  Little 
Bock. 

Plant  condemned. — Quarterboat  Oreenwichj  hull  of  Fort  Smith  store 
barge,  hoiisiDg  of  Pine  Bluff  store  barge,  Little  Bock  store  barge,  and 
barges  numbered  116, 117, 120,  and  124  condemned.  The  housing  of 
Fort  Smith  store  barge  was  placed  on  the  huU  of  the  Pine  Bluff  store 
barge. 

Plant  bniit. — Dredge  Van  Frank.  This  was  reported  in  last  annual 
report  as  Dredge  No.  2  building  at  Fort  Smith,  Ark.  The  first  ship- 
ment of  lumber  was  received  March  27,  1896;  construction  of  hull 
began  April  17, 1896;  hull  launched  May  30, 1896;  erection  of  cabin 
begun  June  13,  and  completed  August  2;  machineiy  received  June  2, 
and  all  in  place  July  29;  dredge  tested  in  September.  The  hull  is 
built  of  long  leaf  yellow  pine,  is  100  feet  long,  37  feet  wide,  and  5^  feet 
deep,  and  is  of  2-foot  draft  when  trimmed  for  towing.  The  dipper  is  of 
1^  cubic  yards  capacity,  the  A  frame  and  boom  are  of  steel;  length  of 
boom,  50  feet.  The  boat  yard  expenses  are  shown  in  the  tabulation 
below,  totals  only  being  shown. 


\ 

HnU. 

Cabin. 

Machinery. 

MateriAl 

$1,758.40 
2,925.59 

$494.41 
613. 70 

$8,074.88 
546.  li 

liAbor,  ttubttitttoooo,  And  iinndrim  .^^...t.t t ^-r *-- 

TotAls 

4,683.99 

1,108.11 

8,620.94 

Total  coBtof  drodffe 

14,413.04 

Since  the  dredge  was  placed  in  commission  the  following  additions 
have  been  made:  Providence  capstan  from  snag  boat  Sheldon  placed, 
exhaust  heads  placed  on  the  exhaust  pipes  from  the  hoisting  engines 
and  from  swinging  engines,  railing  placed  around  boiler  deck,  steel 
plates  phiced  on  stem  spud,  interior  of  boiler  and  engine  room  painted. 
Also  made  such  repairs  as  were  necessary  to  keep  the  dredge  in  good 
working  order. 

Plant  for  temporary  relief  worlc. — ^This  is  a  small  light-draft  outfit, 
consisting  of  one  tent  boat  and  5  scows,  one  of  which  is  fitted  with  a 
light  pile-driving  frame.  It  was  built  at  Pine  Bluff  in  May  and  June, 
1897,  at  a  cost  of  $321  for  material  and  $218  for  labor,  making  total 
cost  $539. 

CHANNEL  ANB  BESULTS  OF  VrOBS:. 

The  Arkansas  Eiver  is  a  stream  whose  bed  and  banks  are  to  a  great 
extent  composed  of  a  sandy  loam.  This  material  is  eroded  very  easily, 
and  as  a  result  the  channel  of  the  stream  is  continually  changing,  the 
concave  banks  wearing  away,  and  the  opposite  point  bars  building  out. 

From  Little  Eock  to  the  mouth  (173  miles)  the  river  valley  is  entirely 
alluvial,  and  the  entire  bank  is  liable  to  cave  if  attacked  by  the  water. 
Above  Little  Eock  the  conditions  are  the  same,  except  at  those  places 
where  the  stream  runs  next  to  the  hills  that  jut  out  into  the  valley. 
Even  though  the  valley  be  very  narrow,  the  character  of  the  bottom 
land  is  the  same. 

From  the  data  in  the  possession  of  this  office,  which  is  not  very  com- 
plete, the  average  amount  of  bank  caved  in  per  mile  per  year  from 
Little  Eock  to  the  mouth  is  about  7.64  acres;  from  Little  Eock  above^ 
about  1.99  acres. 

Ordinarily,  in  low  water  there  is  approximately  3  feet  of  water  on  the 
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shallowest  crossings  from  the  mouth  to  Silver  Lake,  a  distance  of  about 
40  miles.  From  there  up  to  Webbers  Falls,  in  ludian  Territory,  there 
is  no  great  difference  in  depth,  being  about  16  inches  on  the  shallowest 
crossings  to  20  miles  above  Little  i^k,  and  12  to  14  inches  from  there 
on  up.  The  increased  depth  in  the  lower  40  miles  of  the  river  is  evi- 
dently due  to  a  gentler  slope  and  to  the  effect  the  backwater  from  the 
Mississippi  has  on  this  i>ortion  of  the  stream. 

The  checking  of  the  current  by  this  backwater  causes  immense 
dex)osits  of  material  in  that  portion.  When  a  concave  bank  wears  away 
the  opposite  point  bar  builds  up  in  two  or  three  years  to  near  the  height 
of  the  original  bank,  thus  keeping  the  river  bed  narrow,  while  above, 
where  this  condition  exists,  the  high  concave  banks  wear  away  and  the 
bars  opposite  build  up  very  slowly,  and  as  a  consequence,  when  the 
river  rises  2  or  3  feet,  it  spreads  out  until  it  is  wider  than  in  the  lower 
part  of  the  stream. 

This  condition,  of  course,  requires  more  rainfall  to  produce  a  navi- 
gable depth,  and  causes,  in  a  great  many  cases,  a  different  channel  in 
high  and  low  water,  leveling  the  bars  and  filling  up  the  low- water  chan- 
nel to  such  an  extent  as  to  make  it  a  difficult  task  for  the  low- water 
current  to  cut  out  its  original  channel. 

The  low- water  channel,  as  a  consequence,  wanders  between  these  high 
banks  after  different  rises. 

Prior  to  fiscal  year  1895,  works  upon  this  river  were  for  theimprovement 
of  detached  reaches.  Some  of  these  works  gave  satisfactory  results, 
others  were  not  kept  in  good  repair,  and  the  improvement  in  the  channel 
was  only  temporary.  In  relation  to  each  other  the  works  were  remote 
and  there  was  no  increase  of  channel  depth  for  a  length  of  river  suffi- 
cient for  a  steamboat  trade.  Beginning  with  the  fiscal  year  1895,  effort 
has  been  made  to  work  systematically  over  a  reach  of  river  of  sufficient 
length  to  be  of  some  benefit  to  navigation.  The  amounts  appropriated 
have  been  small  in  comparison  with  the  amounts  of  work  proposed  in 
the  project  and  the  length  of  river  believed  to  be  permanently  improved 
is  not  yet  large.  It  is  believed  that  a  low- water  depth  of  2  feet  6  inches 
to  3  feet  has  been  obtained  over  the  crossings  in  the  first  21  miles  above 
Little  Rock.  These  crossings  formerly  had  on  theni  low-water  depths 
of  14  to  18  inches.  The  plan  followed  in  the  improvement  of  this  21- 
mile  reach  has  been  that  of  holding  the  concave  side  of  the  bends  with 
revetments  and  of  holding  the  head  of  the  bars  below  the  bends  with 
dikes.  No  attempt  has  been  made  to  contract  the  water  widths  by 
works  on  both  sides  of  the  stream,  as  it  is  believed  that  by  holding  the 
concave  banks  and  the  head  of  the  bars  below  the  river  will  narrow 
itself,  both  in  the  bends  and  on  the  crossings. 

The  results  obtained  in  this  reach  of  river  seem  to  warrant  a  contin- 
uance of  the  work.  Work  of  this  character  can  be  carried  on  more 
economically  where  there  are  funds  in  sufficient  quantity  available  to 
enable  the  engineer  in  charge  to  take  advantage  of  the  work  done  by 
the  river  itself.  The  banks  of  the  Arkansas  Kiver  cave  rai)i.lly,  and 
the  various  bends  and  crossings  assume  all  kinds  of  shapes  in  a  few 
years.  n 

The  first  essential  in  regulation  work  being  permanency  of  bends  and 
crossings,  and  since  the  resultant  increase  of  depth  depends  largely  on 
the  shape  of  bends  and  crossings,  it  follows  that  to  obtain  the  greater 
results  in  the  improvement  of  a  certain  reach  of  river  for  the  least 
money,  that  the  engineer  should  be  able  to  protect  and  hold  the  various 
bends  and  crossings  just  at  the  time  when  the  river  itself  has  given 
them  the  best  shape. 
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If  this  plan  is  pursaed  and  fands  are  not  available  to  protect  and 
hold  the  bends  and  crossings  above  the  improved  places,  changes  in  the 
unimproved  part  may  cause  an  entire  loss  of  the  work  already  done. 
To  commence  at  a  certain  permanent  point  and  work  down  the  river, 
which  plan  one  is  forced  to  pursue  if  appropriations  are  smsdl,  necessi- 
tates either  the  protection  of  bend£  and  crossings  in  the  shape  in  which 
they  are  found  when  they  are  reached  or  the  shaping  of  them  before 
protecting.  The  first  system  does  not  give  the  greatest  obtainable  depth 
and  the  second  is  very  expensive. 

The  works  for  temporary  relief  produced  good  results  during  the  low- 
water  season  of  last  fall,  and  it  is  proposed  to  continue  this  work. 

Money  statement. 

Jaly  1, 1896,  balanoe  nnezpended $109,906.71 

June  30,  18SP7,  amount  expended  daring  fiscal  year $120, 196.69 

Less  refundments  of  overpayments 36.37 

130,160.82 

July  1, 1897,  balance  unexpended *49,645.39 

July  1, 1897,  outstanding  liaWlities $7,000.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 000. 00 

9,000.00 

July  1, 1897,  balance  available 40,646. 39 

r  Amount  (estimated)  reauiied  for  completion  of  existing  project Indefinite. 

I  Ajnountthatcan  be  profitably  expendedinfiscalyearendiDgJune30,1899  500,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPRIATIONS. 

Prior  to  1886  appropriations  were  made  for  special  works.  The  act 
of  August  5, 1886,  and  subsequent  ones,  made  appropriation  for  the 
improvement  of  the  river  in  accordance  with  approved  project.  The 
acts  of  August  17, 1894,  and  June  3, 1896,  also  made  appropriations  for 
removing  obstructions  and  operating  snag  boats. 

The  appropriations  are  as  follows: 

SPECIAL  WOBK. 

June  14, 1880  (Pine  Bluff ) $26,000.00 

March  3, 1881  (Pine  Bluff ) 28,000.00 

August  2, 1882  (Pine  Bluff ) 20,000.00 

July  5, 1884  (Pine  Bluff; 66,500.00 

July  6, 1884  (Fort  Smith) 6,000.00 

August  5, 1886,  part  (Pine  Bluff ) 8,000.00 

August  5, 1886,  part  (Fort  Smith) 13,000.00 

August  5, 1886,  part  (Dardanelle) 10,000.00 

Total 169,500.00 

PRESENT  PROJECT. 

August  5, 1886  (part) $44,000.00 

August  11, 1888 150,000.00 

September  19,  1890 180,000.00 

July  13, 1892 250,000.00 

August  17, 1894  (part) 240,000.00 

June  3, 1896  (part) 86,000.00 

Total 949,000.00 

*  $6,449.34  for  removing  obstmotions;  $44,196.05  for  project. 
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REMOVING  OBSTIIUCTIONS. 

Angrnat  17, 1894  (part) $10,000.00 

June  3, 1896  (part) 16,000.00 

Total 25,000.00 

Total  appropriatious -' 1,133,500.00 

Expended  to  June  30, 1896 $969,047.20 

Less  salee  and  refundments .' 5,352.91 

Net  expenditures  to  June  30, 1896 968,694.29 

Unexpended  July  1,1896* 169,806.71 

Expended  on  special  work  to  June  30, 1896 159,500.00 

Expended  on  project  to  June  30, 1896 798,194.29 

Expended  removing  obstructions  to  June  30,  1896 6, 000. 00 

Total 963,694.29 


AhiUraet  of  bid  for  subtiatenee  $upplie$  for  improving  Arkantaa  River,  ArkamoBf  received 
in  reeponee  to  adreriieement  dated  July  9, 1896,  and  opened  August  7, 1896. 


Ko. 


Name  and  addxesa  of  bidder. 


Total. 


1    H.  J.  George  Grocer  Co.,  LitUe  Book,  Ark. 


$3,608.U 


Recommended  for  acceptance. 


List  of  eontraoU  in  force  June  SO,  1897. 


Name  of  contraotor. 


Contract 
approved. 


Work 
began. 


Bxpiration 
of  contract. 


ZebWardJr 

H.  J.  George  Grocer  Co. 


Aag.  14, 1895 
Sept.  16, 1896 


Sept.  -,  1895 
Ang.25,1896 


(a) 
July   81,1897 


a  Work  baa  been  completed,  but  contract  baa  not  been  oloaed. 


COMM1CRCIAL  8TAT1STICB. 

There  are  no  "Ions  trade''  packets  on  this  river,  except  by  boats  between  Pine 
Bluff  and  Memphis,  Tenn.  Boats  out  of  Fort  Smith  ply  the  river  down  to  Roseville 
and  up  to  Webbers  Falls.  The  Little  Rock  boats  go  to  Dardanelle  and  Roseville 
above  and  to  Pine  Bluff  and  Cummings  below.  The  trips  to  Pine  Bluff  and  below 
are  made  oidy  when  freights  are  assured  them.  The  river  trade  from  Pine  Bluff  to 
Memphis  is  handled  by  a  packet  line  out  of  Memphis,  Tenn.,  that  endeavors  to 
navigate  the  river  the  year  round. 

The  reenlts  of  thorough  snagging  operations  show,  in  the  present  commerce  report, 
in  the  increased  amount  of  timber  transported.  Navigation  having  been  made  easier, 
timber  men  have  no  difficulty  in  finding  towboats  to  come  into  the  river  to  handle 
their  material.  The  greater  portion  of  timber  taken  from  this  stream  is  for  northern 
and  eastern  markets.  The  cooperage  stuffs  go  to  New  Orleans  for  export.  There  is 
a  slight  increase  in  the  amount  of  plantation  products,  which  would  be  still  furthdr 
increased  had  report  of  the  commerce  centering  at  Fort  Smith  been  received.  Rail- 
roads closely  follow  the  river  throughout  its  entire  length,  and  the  freight  rates  on 
the  railway^  are  influenced  to  a  great  extent  by  the  river. 

*  $19,000  of  this  for  removing  obstructions  and  $150,805.71  for  work  on  project. 
BNG  97 124 
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Li»t  of  stem-wheel  hoaU  navigating  Arkan$as  River,  Arkanaae,  May  SI,  1896,  to  June  1, 18S7. 


Name. 


G.W.Mayo 

City  of  Little  Rock. 

New  Mary  Morgan . . 

Dardanellea 

Irmaa 

U.K.IUgg8 

LnenaBrownb 

LooisHouck 

Bagene 

J.N.Harbin 

L.  E.Pattonfr 

Creecentb 

J.  C.  Atlee 

'Wm.Dnihe,No.2o.. 


124.1 
219.1 

187 
164 
151.4 

110.6 


102 

620.  5 
5U8.9 


341.7 


92 

(?) 
170.2 


Load  draft. 


Steam- 


Ft.  In. 
3    0 


4  6 

3  0 

8  0 

3  0 

3  0 


2  0 
6  6 
5    0 


3    0 


3  6 
(•) 
(?) 

3    6 


Barges. 


Ft.  In. 
2    6 


3    0 


2    6 


Betwt^fn— 


2    0 


3    0 


6    0 

(?) 
(?) 
8    0 


Fort  Smith  andf 

I  Little  Kock  and  Cumniingn 
Little  Bock  and  Gardens  I^ttom  . . . 
Little  Kock  and  Dardanelle 
Little  Bock  and  Pine  Bluff 
Little  Kock  and  New  Orleans 

{I >ardauelle  and  Kosevillo 
Dardauelle  and  Little  Book 
Dardanelle  and  Cnmmings 

/Little  Kock  and  Dardanelle 

t  Little  Kock  and  Pino  Bluff 

\[ do , 

'<  Little  Book  and  pointa  below  Darda- 
l    nolle. 

{Little  Rock  and  White  Blnff 
Little  Bock  and  Hensleys  Island 
Little  Bock  and  Dardanelle 
Little  Kock  and  Cardens  Bottom  . . . 
Little  Bock  and  Simons  Landing 

Green A'llle,  Mi8S.,  and  f 

St  Louis,  Mo.,  and  Cut-Off 

Memphis,  Tenn.,  and  Pine  Bluff 

' do 

Memphis,  Tenn.,  and  Jenkins 

Memphis,  Tenn.,  and  Fisli  Phtoe 

Memphis,  Tenn .,  and  Rob  Koy 

Memphis,  Tenn.,  and  Sw;m  Lake 

.Memphis,  Tenn.,  and  (iiirrctsons 

j  Memphis  and  Genders 

New  Orleans  and? 

;  Memphis  and } 

fFort  Smith  and  Kedland 

I \  Fort  Smith  and  poiii  ts  above  Bose  ville 


Round 
trips. 


(f) 

3 
6 

14 
9 
2 

21 
8 
2 

16 

15 
3 

20 

2 

1 

5 
1 

1 


Paasen 
gera. 


(f) 


(f) 


451 


60O 


171 


125 


(T) 


(?) 
(?) 
(?) 
(?) 


576 


771 


(?) 
(?) 

<!> 
(?) 


a  Built  at  Little  Bock  in  summer  of  1896.  h  Partial  report.  oNo  report. 

Claeeifioation  of  commerce  reported. 


1807. 


Estimated 
Talae. 


Tons. 


1806. 


Tons. 


1805. 


Tons. 


isA. 


Tons. 


Cotton c 

Cottonseed 

Hides  and  skins 

LiTe  stock 

Lumber ? 

Stares  and  bolts 

Provisions 

Grain , 

Saw  logs , 

Hewn  piles , 

Misoellaneons... 

Totals.... 


$896,800 

98, 280 

2,250 

6,320 

3,200 

29,430 

93,600 

4,450 

46.438 

178,050 

297.  500 


6,606 

12,285 

30 

158 

640 

8,176 

585 

446 

23,219 

11,930 

2,975 


4,487 

0,676 

8 

241 
4,112 

170 
3,580 
1,579 
10, 070 
1,545 
0.943 


4,274 

0,146 

12 

175 
2,733 

513 


1,092 
17, 400 


7,213 

38,310 

31 

287 

2,618 

250 

4,647 

3,185 

1,240 


12,220 


6,784 


1. 657, 218 


66,077 


54,261 


60,498 


63,563 


The  Arkansas  River  is  paralleled  on  the  north  side  from  Fort  Gibson,  Ind.  T.,  to 
Swan  Lake  Landing,  Arkansas,  by  the  following  railroads:  Fort  Gibson  to  Fort 
Smith,  by  the  Kaunas  and  Arkansas  Valley ;  Fort  Smith  to  Van  Biiren  and  Little 
Rock,  by  the  Little  Kock  and  Fort  Smith  Railway ;  Little  Rock  to  Rob  Roy,  by  the 
Little  Rook  Branch  of  the  St.  Louis  Southwestern  Railway;  Rob  Roy  to  Swan  Lake 
Landing,  by  the  Pine  Bluff  and  Swan  Lake  Railway.  At  no  point  are  these  railroads 
over  12  miles  from  the  river.  On  the  south  side  of  the  river,  from  Little  Rock  to 
Donglas  Landing,  the  Little  Rock,  Mississippi  River  and  Texas  Railway  lies  within  6 
miles  of  the  river.  The  river  is  crossed  at  Fort  Smith  by  the  Kansas  and  Arkansas 
Valley  Railway,  at  Van  Buren  by  the  Texas  Branch  of  the  St.  Louis  and  San  Fran- 
cisco Railway,  at  Little  Rock  by  the  St.  Louis,  Iron  Mountain  and  Southern  Rail- 
way and  by  the  Little  Rock  Junction  Railway,  and  at  Rob  Roy  by  the  St.  Louis 
Southwestern  Railway. 


Digitized  by 


Google 


APPENDIX   V — BBPOBT   OF   CAPTAIN   BIBERT. 


1971 


V3. 

IMPBUV1EMENT  OF  WHITE  BIVEE,  ARKANSAS. 
OBJECT. 

To  Becnre  and  maintain  a  navigable  channel  of  not  less  than  2  feet 
in  depth  at  low  water  above  I^ewport  and  not  less  than  5  feet  in  depth 
at  low  water  from  Newport  to  the  month. 


PEOJBOT. 

To  remove  snags  and  overhanging  trees;  to  blast  and  dredge  bowl- 
ders and  rocks  or  gravel  reefs;  to  contract  the  channel  where  necessary 
by  dams  and  spnr  dikes. 

WORK  DONE  IN  PREVIOUS  TEARS. 

The  work  of  previous  years  is  shown  on  pages  106S-168O  of  Annual 
Report  for  1896. 

OPERATIONS  DURING  THIS  FISCAL  YEAR. 

Excepting  small  repairs  made  to  the  revetments  at  Batesville,  the 
work  this  year  has  been  confined  to  operating  the  snag  boat  Sheldon 
and  caring  for  property.  In  the  earlier  part  of  this  fiscal  year  the 
quarter  boat  Albanyj  pile  driver,  store  boat,  and  six  barges  were  laid  up 
at  Batesville  in  the  care  of  watchmen.  On  the  night  of  January  2,  this 
outfit  was  swept  from  its  moorings  by  a  freshet.  All  pieces,  excepting 
one  barge,  were  safely  landed.  The  snag  boat  Sheldon^  from  Newport, 
gathered  the  fleet  and  towed  it  to  that  place,  where  it  has  remained. 
The  one  barge  that  was  not  landed  by  the  watchmen  grounded  on  a  bar 
and  is  stiU  there,  the  river  having  fallen  too  rapidly  for  the  Sheldon  to 
reach  it  The  snagging  operations  of  the  year  were  confined  to  the 
portions  of  the  river  below  Batesville,  and  the  work  done  is  given  in 
tabulation  below: 

Snagging  operations  of  the  Sheldon  during  the  year. 


liontha. 


Snags 


Treee 
eat. 


Drifts 
broken. 


Between— 


July 

October 

ITovember . 

December. . 
Juiiiary . . . 
FebniAry .. 

M»y 

June 

Total 


46 
84 
24 
77 
149 
10 
65 
12 
60 
96 
22 


5 

6 
7 
46 
202 
100 
875 
566 
170 
1,196 


Bateayille  and  Rutherford  s  gin. 
Kewport  and  mouth  of  Blaok  Biver. 
Newport  and  Little  Bed  River. 
Indian  Bay  and  Clarendon. 
Clarendon  and  Little  Red  River. 
Mouth  of  River  and  St.  Charles. 
Arkansaa  River  Cnt-ofT  and  Blaok  River. 
Blaok  River  and  Batesville. 

Do. 
Augusta  and  Batesville. 
Jactksonport  and  Old  Franks. 


694 


8,172 


12 


PLANT. 


Snag  boat  Sheldon. — Renewed  300  square  feet  of  deck  and  sheatbed 
main  deck  forward  of  capstans;  sheathed  bow  with  No.  7  plate  iron; 
new  shears;  one  new  ring  in  each  stack  and  new  breeching;  took  out 
the  Providence  capstan  and  replaced  it  with  a  Sweeney  capstan  from 
Little  Book  fleets  new  bed  plates;  new  worm  wheels,  new  worms,  and 
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new  reversing  gear  for  both  capstans;  new  worm  shaft  for  one  capstan; 
faced  all  valves;  fire  pump  supply  pipes  made  independent  of  doctor 
supply;  boat  painted  above  water  line  and  minor  repairs  made  to  cabin. 
^mg  boat  Riverside  {hand  propelled). — The  hull  of  this  having  become 
unserviceable,  authority  was  obtained  to  build  a  new  one  and  transfer 
to  it  the  upper  works  and  machinery  from  the  old,  the  cost  to  be  paid 
from  appropriations  for  improving  Gurreut,  Black,  and  White  (Cache 
Elver  allotment)  rivers,  one-third  each.  This  work  was  done  at  New- 
port, Ark.  The  first  lumber  was  received  March  13,  but  that  to 
replace  rejected  material  was  not  delivered  until  May  11.  The  hull 
was  launched  June  11.  The  old  cabin  and  machiuery  was  transferred 
to  it  and  all  work  was  completed  June  30, 1897.  The  new  hull  is  of 
Louisiana  pine;  it  is  84  feet  long,  22  feet  wide,  and  3  feet  deep;  with 
working  outfit  on  board  the  draft  is  11  inches. 

Expente  bill,  rebuilding  Biv0r$ide. 

MATERIAL. 

Lumber,  13,923  feet  B.M $262.90 

Spikes  and  nails,  900  pounds 25.55 

Drift  bolts  and  iron,  assorted 166.70 

Oakum,  8  bales 32.00 

Calking  cotton,  120  pouuda 14. 40 

Pitch,  1  barrel 4.00 

Paint,  300  pounds 16.50 

Oil,  linseed,  28  gaUons 10.64 

Worm  wheels,  2 31.00 

Worm,l 4.75 

Reversing  gear  fori  capstan 66.00 

Miscellaneous 7.70 

Total  material 641.14 

LABOR. 

Engineer  (steam) 52.60 

Carpenters' work 328.80 

Calking 151.24 

Common  labor 213.36 

Supervision 90.75 

Machinists' work 18.55 

Total  Ubor 845.20 

Total  boatyard  expenditures 1,486.34 

Quarterboat  Albany  and  barges, — No  repairs  have  been  made  to  this 
plant.  Four  of  the  barges  (Nos.  2^  3^  4,  and  5)  are  in  fair  condition ;  the 
rest  of  it  is  bad. 

BESULXS  OF  THE  WOBK« 

The  snag^Dg  operations  of  this  year  have  been  of  much  benefit  to 
navigation,  especially  so  between  the  mouth  of  Black  Biver  and  Bates- 
ville.  As  to  the  improvement  by  means  of  dams  and  spur  dikes  there 
is  little  to  be  said.  The  2-foot  low-water  depth  above  Black  Biver  has 
not  been  obtained.  Blasting  and  dredging,  as  provided  for  in  project, 
will  be  continued,  but  no  recommendation  is  made  lor  continuation  of 
improvement  by  contraction  works.  The  small  improvement  obtained 
by  this  method  was  fully  reported  in  Annual  Keport  for  1896,  pages  1680 
to  1682.  To  maintain  the  dams  and  spur  dikes  previously  built  and 
to  operate  a  snag  boat,  $10,000  will  be  required  annually. 
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OHANNEIi. 

From  the  Mississippi  Biver  to  Black  Biver  (265  miles)  3^-foot  draft 
can  be  taken  on  low  water.  Between  Black  Biver  and  Batesville,  22 
inches  was  the  depth  of  the  water  in  the  available  low-water  channel 
last  faU.  Above  Batesville  there  are  no  attempts  to  navigate  the  river 
when  it  is  less  than  1  foot  above  low  water.      « 

Money  statement. 

July  1, 1896,  balance  unexpended $38,476.90 

June  90, 1897,  amount  expended  during  fiscal  year *10,981. 93 

July  1, 1897,  balance  unexpended 1.  f  27, 494.79 

July  1, 1897,  outstanding  liabilities 650.00 

July  1,1897,  balance  avaUable 26,844.97 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 815. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    14, 815. 00 
Submitte4l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPBIATIONS. 


Appropriations  for  this  river  has  been  partly  for  limited  reaches^ 
partly  for  the  whole  river,  and  partly  for  this  river  in  combination  with 
others.  Of  the  distribution  of  the  expenditures  under  the  latter  appro- 
priations I  am  unable  to  render  any  information. 

The  appropriations  for  this  river  separately,  and  for  reaches  of  it,  are 
as  follows: 


June  23, 1874 $50,000.00 

August  14, 1876 10,000.00 

March  3,- 1879 10,000.00 

June  14, 1880 20,000.00 

June  14, 1880 5,000.00 

March3,1881 8,000.00 

AuguJBt  2, 1882 6,000.00 

August  2, 1882 4,000.00 

July  5, 1884 35,000.00 

August  5, 1886 18,000.00 

August  11, 1888 25,000.00 

September  19, 1890 30, 000.00 

July  13, 1892 75,000.00 


August  17, 1894 $52,000.00 

June3,1896 22,000.00 

Total 370,000.00 

Expended  to  June 
30,1896 $331,745.32 

Less  sales  and  re- 
fundments           222. 22 


Ket     expenditure 
toJune30,1896 831,528.10 

Unexpended  July  1, 1896    38, 476. 90 


COMMERCIAL  STATISTICS. 

The  commerce  arising  on  Upper  White  River  centers  mainly  at  Newport;  that 
arising  on  Lower  White  centers  at  Devall  Bluff  and  Clarendon.  There  is  a  small 
amount  that  passes  over  the  river  between  Des  Arc  and  Newport,  but  information 
as  to  the  amount  has  not  been  received. 

No  steamboat  has  reported  navigating  the  river  above  Dentons  Ferry  (405  miles 
above  the  mouth)  during  the  year  ending  June  1,  1897.  From  January  1  to  May  15 
steamboats  report  ''fair  navigation  to  Bimiklo  Shoals.'' 

*  Of  this,  $349.41  expended  in  removing  obstructions  in  Cache  River. 

f  Of  this,  $3,650.59  to  be  expended  in  removing  obstruotlons  in  Cache  River. 
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List  of  item-wh^l  boats  navigating  White  Biver,  Arkansas,  May  51, 1896,  to  June  1, 

1897. 


Name. 


Rex 

J.  A.  Woodson.. 

Memphis 

A.R.  Brngg , 

A.  Saltxman 

LouiM  Stecker. 

Bmma 

Mary  F.  Carter. 

Osark  Queen  a  . 


Tycoon  a  . 


Danntleasb.... 
Mayflower  c  . . 

G.M.  Sivleyt- 
Joaie  SiTleyl. 


Between— 


Deaarc  and  Devall  Bluff , 

/Newport  and  Oil  Troush 

\Newport  and  Black  luver 

M  emphis  and  ( f ) 

/Newport  and  Black  Blyer 

iDevail  Bluff  and  Indian  Bay. . . 

Negro  Hill  and  JndaoniA 

Inman  Bay  and  Judsonia 

/Derail  Bluff  and  Cache  Biver. . 
iDevall  Bluff  and  August* 

Clarendon  and  Indian  Bay 

{Newport  and  McBee  Landing. 
Newport  and  Buffalo  City 
Newport  and  Rapides 
Batesville  and  Sy  lamore 

Newport  and  McBee  Landing. 
NewjMit  and  Den  tons  Ferry.  - . 

Newport  and  Buffalo  City 

Newport  and  Calico  Bock 

Newi)ort  and  Black  River 

Newport  and  points  below 

(t)-.. r. 

Memphis  and  (f) 

{Newport  and  Black  River 
Newport  and  Buffalo  City 
Newport  and  Little  Red  River. 


Round 
trips. 


Passen- 
gers. 


144 
3 

49 
4 

8 
82 
11 
8 
12 
18 
87 
9 
11 
1 
1 
6 
1 
11 
2 
(t) 
(t) 
(1) 
(I) 

O) 


719 
75 


(») 


(») 


640 


310 
200 


500 


(I) 
(») 


a  Built  at  Batesville  in  summer  of  1896. 

b  Burned  November  10, 1896,  10  miles  below  Batesville.    No  report  of  business  rendered. 

0  No  report. 

CUissiftcation  of  commerce  reported. 


Articles. 


1897. 


Estimated 
value. 


Tons. 


1896. 


Tons. 


1896. 


Tons. 


1894. 


Tons. 


Cotton 

Cottonseed 

Hides  and  skins. 

Livestock 

Lumber 

Staves  and  bolts. 

Provisions 

Grain 

Square  limber... 

Saw  logs 

Railroad  ties.... 

Cedar 

Miscellaneous . . . 

Total 


$617,600 

9.000 

6,525 

4,400 

14, 325 

33, 692 

688,320 

9,740 

18,744 

27,730 

89,663 

592,875 

872,500 


3,860 

1,125 

87 

110 

2,865 

9,359 

4,302 

974 

2,840 

13,866 

14,690 

15, 810 

3,725 


4,693 

1,098 

37 

102 
2,078 
6,820 
1,748 

725 


13,188 

25,125 

16,800 

2.459 


4,928 

6,721 

90 

101 

4,619 

6,203 

8,005 

647 

2.750 

23.751 

18,520 

2,080 

1,344 


8,968 

2,246 

20 

540 

6.461 

2,772 

436 

657 


21,644 
6,940 


2,200 


2,436,114 


73,612 


74,882 


78,769 


45,7»8 


From  Batesville  to  Jacksonport  the  White  River  is  paralleled  on  the  left  hank  by 
the  Diaz  and  Batesville  branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  RaiU 
wa^ ;  from  Jacksonport  to  Newport  it  is  paralleled  by  White  and  Black  River  Valley 
Railway,  also  on  the  left  bank.  Three  miles  below  Newport  it  is  crossed  by  the  main 
line  of  the  St.  Lonis,  Iron  Mountain  and  Southern  Railway.  This  railroad  lies  within 
12  miles  of  the  river  (on  the  right  bank)  to  Augusta.    On  the  left  bank,  between  New- 

Sort  and  Augusta,  the  White  and  Black  River  Valley  Railway  lies  within  an  average 
istance  of  9  miles.  Near  Augusta  the  river  is  crossed  by  the  Bald  Knob  and  Mem- 
phis branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway,  and  near  Devall 
Bluff  by  the  Little  Rock  and  Memphis  Railway;  at  Clarendon,  by  the  St.  Louis 
Southwestern  Railway. 

COMMERCIAL  STATISTICS  OF  CACHE  RIVER,  A  TRIBUTARY  TO  WHITE   RIVER. 

The  last  two  river  and  harbor  bills  have  carried  provision  that  some  of  the  money 
appropriated  for  improvement  of  White  River  may  be  expended  on  Cache  River. 
The  Cache  River  reports  having  been  dropped,  the  commercial  statistics  of  that 
stream  are  here  embodied  as  part  of  White  River  report. 
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It  is  not  believed  that  full  report  of  rafted  commerce  has  been  received.  In  years 
past  much  timber  has  been  rafted  from  this  stream  to  New  Orleans.  It  is  probable 
that  the  Bame  occurred  this  year,  but  report  of  1,500  tons  is  all  that  has  been  received. 

Much  of  the  cooperage  stuff  that  passed  over  this  river  is  for  export  via  New 
Orleans.  The  river  for  about  three  months  each  year  can  be  navigated  by  boats 
with  barges  of  5i  and  6  feet  draft.  Th^se  boats  can  not  pass  the  Little  Rook  and 
Memphis  Railway  Bridge,  which  is  only  31  miles  above  the  mouth. 

Practically  all  of  the  material  rafted  and  barged  on  this  stream  comes  from  points 
over  25  miles  above  the  bridge. 

Classificalion  of  commerce  reported. 


1897. 

1896. 

1895. 

Articles. 

Estimatod 
value. 

Tona. 

Tona. 

Tona. 

Saw  logs 

$23,840 

11,020 

7,070 

12,186 
417 

RftilwAY  tlM ..    XX... 

Lumber 

3,200 
5,170 
75,550 

800 

MO 

20.080 

44 

Piling 

SteveSf  bolts,  and  headings -. 

13,034 

Total 

107,760 

34,  (MO 

30,748 

12,608 

V  4. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

The  first  independent  appropriation  for  this  river  was  made  by  act  of 
Congress  approved  June  14, 1880,  and  the  report  for  that  fiscal  year 
implies  that  the  appropriation  was  based  apon  report  of  an  examina- 
tion provided  for  by  act  of  Congress  approved  March  3, 1879.  (Annnal 
Report  Chief  of  Engineers,  1880,  Part  II,  p.  1326.) 

Original  condition, — The  general  obstructions  to  navigation  were 
shoals,  snags,  logs,  and  leaning  timber.  The  first  31  miles  below  Poplar 
Bluff  was  a  mass  of  snags  and  leaning  trees. 

Object  of  improvement — To  improve  navigation  between  Poplar  Bluff, 
Mo.,  and  the  mouth. 

Project — Procure  and  operate  a  light-draft  snag  boat,  close  chutes 
by  dams,  and  improve  shoals  by  wing  dams.  In  late  years  no  dams 
have  been  erected. 

Work  done  in  previotis  years. — On  page  1686  of  Annual  Report  for 
1896  is  given  the  work  done  on  this  stream  by  the  United  States  since 
tjie  first  independent  appropriation  of  June  14, 1880. 

Operations  during  the  fiscal  year  1897. — The  U.  S.  snag  boat  Sheldon 
worked  twice  over  the  river  from  the  mouth  to  Current  River  in  the 
summer  and  autumn  of  1896,  very  thoroughly  clearing  that  part  of  the 
river  of  low- water  obstructions.  This  boat  again  went  over  the  river 
below  Black  Rock  in  June,  1897,  removing  obstructions  of  recent  devel- 
opment.   Only  two  places  were  in  bad  condition. 

The  upper  river,  between  foot  of  Big  Island  and  Poplar  Bluff,  while 
near  low- water  stage,  was  well  worked  by  the  U.  S.  snag  Boat  River- 
side. This  boat  also  worked  between  Indian  Ford  and  Big  Island  while 
the  river  was  at  medium  stage.  The  operations  not  only  removed 
obstructions  of  recent  formation,  but  removed  many  of  the  older  ones. 
The  snagging  operations  of  each  boat  are  given  in  the  tabulation 
below. 

The  IT.  S.  snag  boat  Sheldon  was  sent  from  Black  Rock  on  the  21st 
of  June  to  tow  the  U.  8.  dredge  Van  Frank  from  the  Arkansas  River 
to  Spring  River  Shoal.  At  the  close  of  the  month  the  steamer  and 
tow  were  at  Newjwrt,  Ark.,  on  the  return  trip. 
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Snagging  operatumt  of  Sheldon  and  Riverside. 


Month. 

Boftt. 

Snags 
removed. 

Treea 
cnt. 

Drifts 
broken. 

Between— 

Anffn^t 

Sheldon 

do 

312 
647 
119 
217 

2S0 
124 

128 

9 

136 

230 

734 

88 

265 

46 
39 

75 

2 

251 

8 
0 

16 
5* 

Month  and  Price  Cut  off. 

September 

Price  Cat-off  and  Julia  Dean. 

Do 

October 

Riverflide 

Sheldon 

In  Duck  Roost  (4  miles). 

Julia  Dean  and  Current  Rirer;  Cur- 

Do  

Blverside 

do 

rent  River  and  mouth. 
In  Bi£  Island  Chute  (0  miles). 
Bij[  Island  Chute  and  Poplar  Bluff. 

Poplar  Bluff  and  into  Chute. 
Dan  River  and  Schaffers  Eddy. 

NoTember 

December 

do 

tTftiiiiArv  (3  dfiTfl) 

do 

Sohaffers  Eddy  and  Indian  Ford. 

jxine , ,  - ,  ^ ,  ^ 

Sheldon 

Mouth  and  Black  Rook. 

Total 

1.872 

1,730 

38 

Channel  and  results  of  worh, — Prior  to  any  work  by  the  United  States, 
Pocaboiit>as  was  considered  the  practical  head  of  navigation,  and  navi- 
gation above  that  point  was  left  to  the  very  venturesome  steamboat 
men.  Rafting  out  of  Upper  Black  was  impossible,  as  a  skiff  could  not 
make  continuous  passage  from  Poplar  Bluff  to  the  Missouri  State  line 
when  the  river  was  less  than  bank  full.  Now  the  river  below  Current 
can  be  navigated  nearly  all  the  time  by  boats  of  3-foot  draft,  Julia  Dean 
Bar  and  Spring  Kiver  Shoal  being  the  only  points  that  limit  this  draft, 
and  they  interfere  only  at  long  intervals.  During  tbe  fall  low- water 
season  of  1896, 3  feet  was  reported  over  these  places,  and  4^  feet  in  fall 
low  water  of  1895,  but  in  May,  1895,  steamboat  men  reported  the  river 
at  0.6  to  0.8  lower  than  ever  known,  at  which  time  the  available  depth 
over  Spring  River  Shoal  was  2.3  feet  and  over  Julia  Dean  Bar  2.8  feet. 
Out  of  Poplar  Bluff  small  steamers  towing  barges  of  2.5-foot  and  3-foot 
draft  now  ply  the  stream  for  about  ten  months  each  year,  and  rafting 
from  this  part  of  the  stream  to  Black  Rock  and  IN^ewport  is  carried  on 
for  about  the  same  time.  Much  rafting  is  done  above  Current  River; 
sunken  saw  logs  and  fallen  timber  rapidly  fill  the  river  and  reduce  the 
natural  depths.  These  accumulations  keep  pace  with  the  operations 
of  the  snag  boats,  and  it  is  my  opinion  that  snagging  operations  can 
be  increased  with  profit.  I  estimate  that  $400  per  mile  will  thoroughly 
snag  the  123  miles  of  river  above  Current  River,  and  that  $8,000  will 
be  required  annually  for  maintaining  a  clear  channel  from  White  River 
to  Poplar  Bluff;  269  miles. 

Money  statement. 

July  1, 1896,  balance  unexpended $12,331,90 

June  30, 1897,  amount  expended  during  fiscal  year 7, 127. 06 

July  1, 1897,  balance  unexpended 5,204.84 

July  1,1897,  outstanding  liabilitiea 900.00 

July  1,  1897,  balance  avaUable 4,304.84 


'  Amount  (estimated)  required  for  work  annually 8, 000. 00 

Amount  t]iat  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  June  30,  1899 €,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPBIATIONS. 


Appropriations  have  been  made  for  this  river  separately  under  the 
head  of  Improving  Black  River,  Missouri,  and  Improving  Black  River, 
Arkansas  and  Missouri,  and  also  in  combination  with  other  rivers.  Of 
the  distribution  of  the  expenditures  under  the  latter  appropriations,  I 
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have  no  information  to  present.    The  appropriations  for  this  river,  sep 
arately,  are  as  follows: 

Jane  14,  1880 $15,000.00 

MarohS,  1881 6,000.00 

Augn8t2,  1882 10,000.00 

July  5,  1884 20,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 5,000.00 

August  11, 1888  *  7,000.00 

September  19,  1890 6,000.00 

September  19,  1890* 7,000.00 

July  13, 1892 6,000.00 

Augnstn,  1894 9,500.00 


June  3,  1896 $8,000.00 

Total 102,500.00 

Expended  to  June 

30,  1896 $94,686.98 

Less  sales  and  re- 
fundments        4, 518. 88 

90,168.10 


Unexpended     July     1, 
1896 12,331.90 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  portion  of  Black  Biver  above  the  mouth  of  Current  Blver  is 
that  arising  solely  from  lumber  and  stave  industries.  Saw  logs,  rough  lumber,  and 
staves  are  rafted  or  towed  in  barges  to  railroad  points,  and  provisions  and  miscel- 
laneous freights  are  taken  thence  to  the  timber  and  stave  camps.  Below  the  month 
of  Current  River  plantation  products  and  supplies,  together  with  timber  products, 
make  up  the  commerce. 

Below  Current  River  the  river  is  navigated  all  the  year;  above  Current  River  it 
was  navigated  about  ten  months  during  the  last  year. 

List  of  ttem-wheel  boats  engaged  in  narigating  Black  River,  ArhansoB  and  Miesonri, 
May  SI,  1896,  to  June  1, 1897,  - 


Name. 


Moark 

Loaiaa 

ArUnn* 

Black  Diamond  a. 


Pwtia 

Krmta 

G.M.Siv)eya.. 
Joftio  SlTley  a. . 
J.  A.  Woodson. 

A.  B.  Bragg 

Tycoon 


Ton- 
nage. 


27.8 
27.0 

13.6 

18.4 
49.7 


98.0 

(f) 

210.8 
162.7 

64.5 


Loaded  draft. 


Steamer.    Bargea. 


Ft,  In. 
%    2 

a    0 


1    4 


8    0 

3  0 
1  6 
6  0 
O) 
3  6 
8  6 
8    0 


Ft.  In. 
4    6 

4    0 


Between— 


8  6 

4  0 
3  0 

5  0 
(f) 


8    6 


Poplar  Blaff  and  Lake  Slough . . . 

/-...do  

t  Poplar  Bluff  and  Coruing , 

Poplar  Bluir  and  Corolla 

Poplar  Bloff  and  Lake  Sloagh . . . 
(Poplar  Bluff  and  Dock  Kooat. . . 
(Black  Rook  and  Current  River.. 

I  Black  Rock  and  Newport , 

1  Black  Rock  and  Upper  Black 
I    River. 

Towing  to  Black  Rook 

....do    

<!> 

Newport  and  Current  River. . . . . 

cfo 

Newport  and  (f> 


Round 
tripa. 


Ill 

158 
12 
12 
37 

4 

<v 

(f) 
(t) 

108 
86 
(») 
(t) 
40 
3 
(») 


Passen- 
gora. 


470 


460 
26 


(») 


aNo  report. 
Chusification  of  commerce  reported. 


Articles. 


Cotton 

Cotton  aeed 

Hides  and  skins. 

Livestock 

Lumber 

Staves  and  bolts. 
ProTislons  .../.. 

Grain 

Spokes 

Saw  logs 

Railroad  ties.... 

Piling 

onare  timber. .  • 


Total. 


1807. 


Estimated 
value. 


$888,160 

10,552 

8,250 

500 

53,230 

80, 082 

864,640 

1,940 


117, 760 
12,609 


8,976 
148,200 


1.704,799       111,611 


Tons. 


2,426 

1,310 

110 

125 

10,646 

24,095 

6,404 

194 


58,880 
4,670 


1,860 
1,482 


1806. 


Tons. 


2,181 

980 

60 

62 

12,912 

5,865 

1,010 

738 


76.073 

7,134 

2,400 

1,045 

818 


IU,278 


1895. 


Tons. 


1,473 

6,820 

06 

57 

12,840 

8,171 

2,694 

495 

437 

83,981 

13, 441 

400 

1,500 

578 


188,488 


1894. 


Tons. 


2,546 

1,524 

10 

59 

9,710 

17,412 

632 

872 

1.780 

89,300 

12,375 


1,808 


87,536 


*Not  shown  in  previous  statements. 
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Vs. 

IMPROVEMENT  OP  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

The  appropriation  of  August  17, 1894,  was  based  upon  a  report  made 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890.  The  report  was  printed  in  House  Ex.  Doc.  No.  157, 
Fifty-first  Congress,  second  session,  and  in  Annual  Beport  Chief  of 
Engineers  for  1891,  pages  2065^2071. 

Original  condition. — Between  the  mouth  and  2  miles  below  the  State 
line  snags  and  overhanging  timber  were  the  obstructions  to  navigation; 
above  this  point  gravel  shoals  were  added  to  the  list. 

Object. — ^To  improve  the  navigation  of  the  river  from  the  mouth  to 
Vanburen,  Mo.  (95  miles). 

Project. — ^To  remove  logs  and  snags  from  channel;  to  cut  and  deaden 
overhanging  timber,  and  to  contract  water  width  at  worst  shoals  by 
wing  dams. 

Work  done  in  previous  years. — The  first  work  by  the  United  States 
on  this  stream  was  in  1873.  On  page  1689  of  Annual  Beport  for  1896 
the  work  done  since  that  time  is  shown. 

Operations  during  fiscal  year  1897. — July  10  to  August  17 :  The  hand- 
propelled  snag  boat  Riverside  worked  over  the  river  below  Johnsons 
Landing.  One  hundred  and  thirty-seven  snags  were  removed,  209 
trees  cut,  and  2  drifts  broken  up.  The  Riverside  was  then  sent  to  upper 
Black  Biver  and  nothing  more  was  done  on  this  stream. 

This  appropriation  pays  one-third  of  the  cost  of  rebuilding  the  River- 
side, which  work  is  reported  under  the  head  of  "improvement  of  White 
Biver,  Arkansas." 

Channel. — From  the  mouth  to  Johiisons  Landing  (25  miles)  the  river 
can  be  navigated  at  all  times  by  boats  of  3^-foot  draft.  From  John- 
sons Landing  to  11  miles  above  Doniphan  a  rafting  channel  was 
opened  in  fiscal  year  1896,  and  a  fair  steamboat  channel  was  also 
opened  to  near  the  Arkansas-Missouri  State  line.  Since  this  stream 
was  last  worked,  freshets  have  brought  many  new  snags  into  the  river 
and  caused  many  trees  to  topple  over  the  banks.  From  the  mouth  of 
the  river  to  Little  Black  Biver  there  yet  remains  a  fair  steamboat  chan- 
nel, but  from  Little  Black  Biver  to  Current  View  the  river  is  in  bad 
condition.  The  IT.  S.  snag  boat  Sheldon  will  go  into  the  river  early  in 
the  coming  year  and  give  such  relief  as  the  small  balance  will  permit. 

The  approved  project  contemplated  the  improvement  of  this  stream 
to  Vanburen,  Mo.,  a  point  31  miles  above  the  upper  limit  of  work  done 
under  present  appropriation.  This  project  also  contemplated  the  con- 
traction of  water  widths  at  the  worst  shoals  by  wing  dams.  The  money 
expended  so  far  has  been  expended  altogether  in  removing  obstructions 
from  the  channel  and  in  cutting  overhanging  timber.  The  appropria- 
tion of  $2,000  in  act  of  June  3, 1896,  completes  the  amount  originally 
estimated  as  necessary  to  complete  the  project.  Every  rise  adds  new 
obstructions  to  this  stream,  and  it  will  require  about  $2,000  a  year  to 
maintain  the  channel  already  opened  up. 

Money  statement. 

July  1, 1896|  balance  unexpended $3,644.31 

June  30, 1897,  amount  expended  duruig  fiscal  year 1, 325. 79 

July  1, 1897,  balance  unesmended , 2,318.52 

July  1,  1897,  outfltandmg  liabilities 200.00 

July  1,1897,  balance  available 2,118.52 
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APPBOPBIATIONS. 

The  early  examinations  of  this  river  were  made  under  appropriations 
for  this  in  combination  with  other  streams.  The  independent  appro- 
priations for  this  stream  are  as  follows: 

JuBe2,  1872,  Current  River,  Missoari $5,000.00 

March  3,  188 1,  Current  River,  Arkansaa  and  Missouri 2, 000. 00 

August  1 7,  1894,  Current  River,  Arkansas  and  Missouri 8, 000. 00 

June  3,  1896,  Current  River,  Arkansas  and  Missouri 2, 000. 00 

Total 17,000.00 

Expended  to  June  30, 1896 $13,357.69 

Less  refundments 2. 00 

Net  expenditures  to  June  30, 1896 13,355.69 

Unexpended  July  1,1896 8,644.31 


COMMERCIAL  STATISTICS. 

For  a  number  of  years  a  weekly  packet  out  of  Newport,  Ark.,  has  plied  this 
stream  as  far  as  Johnsons  Landing.  Towboats  after  timber  and  staves  occasionally 
go  from  Newport  to  Little  Black  Kiver.  From  Black  Rook  a  stave  boat  makes  fre- 
quent trip»  to  the  stave  camps  at  Current  View  and  below.  Full  reports  of  material 
transported  have  not  been  received  in  response  to  repeated  inquiry. 

Uai  of  Btern^wheel  boats  thai  navigated  Current  Biver,  ArhansaSf  May  SI,  1896,  to  Juno 

i,  1897. 


Name. 


Ton- 
nage. 


Loaded  draft. 


Steamer.    Barges. 


Between^ 


Roimd 
tripe. 


Passen- 
gem. 


A.  B.  Bragg 

J.  A.  Woodson... 

G.M.Sivleya 

JosieSivley  a 

Black  Diamond  a 


182.71 

210.8 

98.  & 

(?) 

18.4 


Ft.  In, 
3  6 
8  0 
6    0 

(h 

8    0 


FLin. 
0  0 
0  0 
5    0 


Stinott  and  Johnsons 

l}ewiN>rtand(f) 

Newport  and  (?) 

Black  Bock  and  points  below 
CnrrentView. 


8 
49 

<!> 
(?) 
(t) 


15 
225 


aNo  reports  firam  these  boats. 
Clao9\fleation  of  oommeree  reported. 


1897. 

1896. 

1895. 

Articles. 

Estimated 
valae. 

Tons. 

Tons. 

Tons. 

Cotton                • -« 

$97,600 

6.400 

1,900 

8,312 

200 

403,200 

20.140 

610 
800 
880 
920 
20 
2,520 
10,070 

719 

423 

292 

1,376 

830 

200 

28,730 

1,667 

1,045 

86 

875 

Cotton  seed            - •-• .......--- 

560 

1,026 

Staves  And  bolte a... • - - -••• 

4,225 

Qrain           

175 

ProTiaSonii              ........................................... 

540 

Saw  logs  a  .  ......---... 

18,479 

Ballra^  tlma      

8,333 

8.976 
39,800 

1,860 
898 

1,600 

602 

Xotal     

581,528 

17,078 

29,807 

81.205 

aFoll  reports  not  received. 
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V6. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Original  condition. — Below  Marked  Tree  Qnags,  leaning  trees,  and 
shoals  obstructed  navigation.  Above  Marked  Tree,  through  the  Sank 
Lands,  the  channel  meandered  through  cypress  brakes,  beds  of  smart- 
weed^  and  in  many  places  the  waters  were  divided  by  sloughs  and  chutes. 

Object  of  improvement. — Originally  to  improve  navigation  below  Les- 
ters  Landing  (232  miles),  later  to  extend  improvement.  (73  miles)  to  the 
town  of  St.  Francis,  Ark.,  now  to  improve  navigation  between  Efennett, 
Mo.,  and  the  mouth  of  the  river  (279  miles). 

Project. — The  usual  snagging  operations  and  closing  of  chutes  and 
sloughs. 

Work  done  in  previous  years. — ^Work  done  on  this  stream  has  been 
under  the  heads  of  improvement  of  White  and  St.  Francis  rivers  and 
that  of  improving  St.  Francis  River,  Arkansas.  Annual  Report  for 
1896,  page  1692,  gives  full  statement  of  the  snagging  operations  of  pre- 
vious years. 

Operations  during  fiscal  year  1897. — ^The  hull  of  the  TT.  S.  snag  boat 
A.  B.  Johnson  (hand  propelled)  having  become  unserviceable,  authority 
was  obtained  to  rebuild  the  boat.  This  work  began  September  15,  but 
owing  to  delays  in  lumber  shipments  it  was  the  4th  of  November  before 
the  hull  was  launched  and  December  15  before  the  boat  was  ready 
for  snagging  operations.  Very  little  of  the  old  boat  could  be  used 
again,  and,  excepting  the  boiler  and  capstans,  the  A.  B.  Johnson  is  a 
new  boat  By  the  time  it  was  completed  backwater  from  the  Missis- 
sippi Eiver  was  up  to  Quigley  Bend.  Snagging  operations  were  begun 
here  on  December  19,  and  the  river  very  thoroughly  cleared  of  snags 
up  to  Madison  (5^  miles).  The  boat  was  then  floated  to  Burnt  Cane 
Bend,  from  which  point  the  timber  was  cut  on  the  caving  banks  up  to 
Madison  (20  miles).  The  boat  was  laid  up  at  Madison  January  31, 1897, 
the4river  then  being  at  8  feet  on  the  Madison  gauge.  One  hundred  and 
five  snags  were  removed,  2,868  trees  cut,  and  4  drift  piles  broken  up. 

The  river  and  harbor  act  of  1896  provided  for  a  survey  of  the  St. 
Francis  Eiver  and  the  submission  of  plans  and  estimates  for  the  improve- 
ment of  this  river  by  locks  and  dams  to  give  slack-water  navigation 
from  its  mouth  to  Wittsburg,  and  to  Marianna,  on  L'Anguille  Biver,  its 
tributary. 

It  was  my  intention  to  quarter  the  surveying  party  on  the  hand  snag 
boat  A.  B.  JohiMon^  and  run  levels  from  Madison  to  the  mouth  of  St. 
Francis;  make  detailed  survey  of  the  bar  at  the  mouth  and  other  bars 
between  there  and  L'Angui]le  Eiver;  to  run  a  side  line  of  levels  up  the 
L'Anguille  Eiver  to  Marianna  and  finally  connect  Madison  and  Witts- 
burg. The  rebuilding  of  the  A.  B.  Johnson  progressed  so  slowly  tliat 
this  plan  could  not  be  followed,  but,  instead,  low- water  marks  at  Witts- 
burg, Madison,  and  Marianna  were  connected  by  a  duplicate  line  of 
Wye  levels  that  followed  the  railways  and  highways  connecting  these 
towns.  From  Marianna  the  line  of  levels  was  carried  to  the  mouth  of 
I/Anguille  Eiver  and  the  work  suspended,  as  the  St.  Francis  Eiver  was 
at  10  or  12  foot  stage  and  rising,  this  preventing  accurate  determination 
of  low- water  elevations  and  the  character  of  foundations  at  possible 
lock  locations.  The  levels  are  to  be  continued  to  the  mouth  of  the 
St.  Francis  Eiver  when  low-water  season  arrives,  which  is  generally  in 
September  and  October. 
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The  field  expenditures  incarred  by  the  rebuilding  of  the  A,  B.  Johnson 
are  given  in  the  abstract  below: 


HnU. 


Cabin. 


Lamber 

Oaknm<7bAlM) 

Calking  cotton  (50  ponnda) . 

Paintoand  oils 

Spikes  and  naile 

Iron  and  bolts 

Doors,  look  and  sash 

Boof  canvas  and  tacks 

Boof  yentilators  and  caps. 
Labor,  snpenrislon,  and  si 


10 
24.25 
3.75 
11.  U 
28.10 
36.16 


174.86 


33.04 
4.50 


snbsistencs.. 


1,137.36 


8.71 

20.08 

6.40 

642.48 


Total. 


1,517.86 


700.02 


Total  cost  of  rebuilding,  $3,307.88. 

OhanneL — I  have  been  unable  to  inspect  this  stream.  Steamboat 
men  report  considerable  improvement  below  Wittsburg  and  through 
some  of  the  reaches  in  the  .Sunk  Lands.  Between  Marked  Tree  and 
Little  Biver  it  is  reported  as  filling  rapidly  with  sunken  logs  and  fallen 
timber. 

Money  statement 

July  1, 1896,  balance  unexpended $8,842.89 

June  3D,  1897,  amount  expended  during  fiscal  year 5, 125.00 

July  1,  1897, balance  unexpended i 3,217.89 

July  1, 1897,  outstanding  llabilitieB 125.00 

July  1,  1897,  balance  avaUable 3,092.89 

Amount  (estimated)  required  for  work  annually 8, 000. 00 

Amount  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  June  30,1^ 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPBIATIONS. 

The  earlier  examinations  and  the  earlier  operations  were  made  under 
appropriations  for  this  in  conjunction  with  other  rivers.  Of  the  expendi- 
tures under  these  appropriations  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  3,1871 $10,000.00 

June  14, 1880 5,000.00 

July  5, 1884 12,000.00 

August  5, 1886 8,000.00 

August  11, 1888 4,000.00 

September  19, 1890 4,000.00 

August  17, 1894 •83,000.00 

June  3, 1896 8,000.00 

Total 134,000.00 

Expended  to  June  30, 1896 $50,657.27 

Less  refundment .16 

Net  expenditures  to  June  30, 1896 60,657.11 

Unexpended  July  1, 1896 87342. 89 

*  Seventy-five  thousand  dollars  of  this,  by  the  conditions  of  the  act,  to  be  expended 
by  the  Mississippi  Biver  Commission. 
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COMMBBCIAL  STATISTICS. 

As  in  previouB  years,  timber  and  cooperage  staffs  make  up  the  greater  part  of  the 
commerce  reported.  While  there  is  on  increase  in  the  quantity  of  plantation  pro- 
ducts transported,  full  report  has  not  been  received  as  to  that  class  of  commerce. 

The  riyer  between  Bertig  and  Marked  Tree  was  navigable  for  six  months,  between 
Marked  Tree  and  Madison,  seven  months,  and  below  Madison  for  nine  months. 

List  of  aiarn-wheel  boaU  engaged  in  navigating  St,  Franoia  Biver,  Arkansae,  May  SI,  1896, 

to  June  1, 1897. 


Name. 


Ko«a 

Emma  No.  2 

Fletcher 

Grace  Velie 

Maade 

Edwin 

Tom  Young 

IfOaisHouok 

Henrietta 

Delta 

Jima 

Ike 

GlaroDoe  E.  Long . . . 

Zip  McCoy 

L.E.Patton 

OraLee 

Memphis 


Ton- 
nage. 


50.3 
28 

8.2 

53 

101 
13.6 
18.6 

020.5 

00 

86 

18 

66.2 

13 
146 

02 

189.3 
110.8 


Loaded  draft 


Steamer.    Bargee. 


It  In. 

2  6 

2  4 

2  0 

8  6 

4  0 

1  0 

2  4 
6  6 


FLin, 
3  0 
8    0 

2    0 

8    6 


3  0 
8  0 
6  6 

4  0 
8  0 
2  6 
2  6 
8  0 


6    0 


Between^ 


^Helena  and  Marked  Tree 

'Madison  and  cut-off. 

.MadiBon  and  Wlttaburg 

Helena  and  f 

Helena  and  f 

Marked  Tree  and  Little  River. 

Marked  Tree  and  Lake  City 

St  Lonis,  Mo.,  and  pointa  below  Black 
Fish  Cat-off. 

Helena  and  f , 

Bertig  and  Lake  City , 

Bertig  and  Marked  Tree 

Twedell  and  Marked  Tree 

Marked  Tree  and  Mitchella 

Helena  and  f 

Memphis  and  f 

Memphis  and  points  below  Madison . . . . . 
Mempliis  and  Tyronaa  River 


Round 
trips. 


40 

4 
4 
60 
42 
25 
10 
8 


(») 


(f) 


60 

25 
25 
60 
2 


a  Gasoline  boat. 


The  steamer  i2o«a  began  nayigating  this  stream  in  December,  1896;  the  Fletcher 
in  April,  1897,  and  Jim  in  Febraary,  1^. 

Claseification  of  oommwce  reported. 


1897. 

1896. 

1896. 

1894. 

Artiolee. 

Estimated 
value. 

Tons. 

Tons. 

Tons, 

Tona. 

Cotton 

$278,400 

40,168 

1,600 

102,800 

405,600 

16,600 

270 

116,660 

62,243 

51.760 

62,000 

1,740 

6,021 

20 

2,670 

2.536 

1.660 

100 

58,830 

14,512 

10,850 

520 

676 

781 

3 

800 

751 

280 

1.670 

a  51, 700 

5.934 

5,690 

106 

882 

1,172 
10 
61 
271 
734 

125 

Cotton  seed 

60 

Hides 

2 

Livestock 

45 

Provisions 

52 

Qrain 

43 

Saw  logs 

22.000 
7.869 
4,685 
1.023 

12.000 
5.860 

1.876 

1 

Staves 

Lumber •• - 

Mifloflllanmran 

Total ....T- 

1,117.891 

97.848 

67.740 

88.107 

19.763 

•Corrected  by  adding  material  reported  after  report  of  1896  was  made. 


V7. 

IMPROVEMENT  OP  ST.  FRANCIS  RIVER,  MISSOURI. 

The  first  appropriation  under  this  head  was  based  upon  report  of  an 
examination  made  to  comply  with  the  requirements  of  river  and  harbor 
act,  August  5, 1889.  This  report  is  printed  in  the  Annual  Beport  of 
the  Chief  of  Engineers  for  1887,  page  1549. 

Original  condition. — Channel  obstructed  by  snags,  drifts,  drifb  shoals, 
and  overhanging  timber;  in  the  upper  reaches  by  gravel  shoals. 
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Ohfect  of  improvement — Originally  to  improve  navigation  between 
the  towns  of  St.  Francis,  Ark^and  Greenville,  Mo.  (102  miles);  later 
to  include  the  river  from  St.  Francis,  Ark.,  down  to  Eennett,  Mo.  (26 
miles),  in  this  improvement. 

Project. — ^The  usual  snagging  operations. 

Work  done  in  pretnous  years, — Although  the  original  estimate  and  the 
basis  for  the  first  appioi)r]ation  contemplated  removal  of  gravel  from 
the  shoals  lying  within  12  miles  of  Greenville,  this  work  was  never 
included  in  the  projects  for  expending  the.  various  appropriations,  thus 
leaving  snagging  operations  as  the  work  of  past  years. 

Operations  during  fiscal  year  1897. — The  U.  S.  snag  boat  Missouri 
(hand  propelled)  worked  over  the  river  from  head  of  Whittakw  Cut-oflf 
to  Freeman  Place.  The  boat  turned  back  at  the  Freeman  Place  on 
September  7  and  reached  St.  Francis  September  19.  Between  these 
dates  the  river  was  at  0.6-foot  stage,  and  the  boat  found  21  shoals  on 
which  there  were  between  12  and  24  inches  of  water.  In  July,  when 
the  river  was  at  4-foot  stage,  only  18  inches  was  found  in  the  channel 
through  Beasly  Cut-off.  The  main  river  carries  plenty  of  water  and 
the  boat  worked  that.  Steamboats  use  the  cut-off  when  the  river  is  at 
8-foot  stage  or  over.  At  Dalton  Kace  the  head  of  the  old  river  was 
dry  at  3.3-foot  stage.  Four  hundred  and  sixty-one  snags  were  removed 
and  228  leaning  trees  cut  in  the  20  miles  of  river  worked. 

Since  September  19  the  Missouri  has  been  laid  up  at  St.  Francis  in 
the  care  of  a  watchman. 

Channel. — I  have  not  had  funds  or  plant  available  for  inspecting  this 
stream.  Steamboatmen  and  raftmen  report  a  great  improvement,  but 
that  the  channel  is  filling  again  with  sunken  logs  and  fallen  timber. 
There  is  considerable  rafting  on  this  stream  and  the  accumulation  of 
sunken  logs  has  kept  pace  with  the  snagging  operations. 

Plant. — ^This  appropriation  owns  no  plant.  The  IT.  S.  snag  boat 
Missouri,  owned  by  appropriation  for  improving  Arkansas  Kiver, 
Arkansas,  has  been  used  on  this  stream.  It  is  now  unserviceable. 
The  appropriation  for  improving  St.  Francis  Biver,  Missouri,  being 
exhausted,  the  boat  is  being  cared  for  out  of  the  appropriation  own- 
ing it. 

Money  statement. 

July  1,1896,  balance  unexpended .- $2,218.88 

Jane  30, 1897,  amount  expended  during  fiscal  year 2, 158. 35 

Jnly  1, 1887,  balance  QD expended 60.53 

July  1, 1897,  outstanding  liabilities 60.53 


APPBOPBIATIONS. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the 
snagging  operations  under  the  early  appropriations  for  snagging  in 
Western  rivers. 

Its  specific  appropriations  are  as  follows: 

August  11, 1888 $5,000.00 

September  19,  1890 10,500.00 

August  17, 1894 5,000.00 

Total 20,500.00 

Expended  to  June  30, 1896 $21,281.12 

Less  sales 3,000.00 

Net  expenditures  to  June  30, 1896 18,281.12 

Unexpended  July  1,  1896 2,218.88 
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COMMERCIAL  STATISTICS. 

The  oommerce  of  this  river  is  that  arising  solelj  from  lumber  and  stave  indastries. 
The  tonnage  reported  this  year  is  about  two- thirds  of  that  of  the  preceding  year. 
This  may  be  partly  due  to  the  destruction  by  fire  of  one  of  the  largest  stave  and 
lumber  plants  on  the  river  and  partly  because  full  report  of  rafted  material  has  not 
been  received. 

The  river  was  reported  navigable  above  Chalk  Bluff  for  seven  months  during  the 
year  ending  May  31, 1897. 

List  of  stem-icheel  hoais  engaged  in  navigating  St  Fran<na  Biver,  Mi$8(niri,  May  SI,  1896, 

to  June  1,  1897- 


Name. 


Roy 

S.  A.  Stroad 

Milt  Janes.. 


Ton- 
nage. 


24.6 
35.3 

25.5 


Loaded  draft. 


^^^'  »«^K«« 


Ft.  In. 
1    8 


2    « 

2    7 


Ft.  In. 
8    0 


8    6 


8    0 


Setween— 


Towing  to  Poplin 

{Sf.  Francis  and  Browns  Ferry 
St.  Francis  and  Reddles  Ford 
St.  Francis  and  Poplar  Creek. 
(St.  Francis  and  Big  Drift 
Towing  to  Popliu 
St.  Francis  ana  Varner  River. 


Round 
trips. 


78 
90 
28 
12 
38 
81 
88 


Clasaificaiion  of  oommerce 

18»7. 

1896. 

1896. 

1894. 

Articles. 

Estimated 
value. 

Tons. 

Tons. 

Tons. 

Tons. 

Lumber- r. ^.-,--^,,,.   ,.,,,. ,--^ , rt-.-r- 

$9,160 
27,170 

1,600 
450 

4,900 

1,830 

7,547 

10 

46 

49 

700 
8,660 

8,100 
7,106 

60 
■     11 

59 

*"i2,'6oo* 

8,402 

20,275 

Staves  and  bolts 

Provisions 

Qi^n 

180 

V{9<*-el1aneonff  freight  h  .r .... .,- 

'■"i'ioo* 

al7.400 
a4,762 

160 

Spokes T. I 

1,901 

Saw  logs 

23,428 

6,098 

726 

2,899 

11.714 

927 

110 

1,074 

9,882 

Piling.. 

Sauare  timber 

-Railroad  tW ...*.* 

a876 

Toti^ 

76,421 

23,906 

85,497 

22,826 

85  806 

a  Corrected  by  adding  material  reported  too  late  for  incorporation  in  Annual  Report  for  1896. 

This  river  is  crossed  near  Wappapello  by  the  Cape  Girardeau  and  Fort  Smith  Rail- 
wav;  at  Poplin  by  the  Poplar  Bluff  and  Cairo  Branch  of  the  St.  Louis,  Iron  Mountain 
ana  Southern  £ailway,  and  at  St.  Francis  by  the  St.  Louis  SouthFestem  Railway. 


V  8. 

PRELIMINARY  EXAMINATION  OF  NEOSHO  RIVER,  KANSAS,  FROM  THE 
NORTH  LINE  OF  NEOSHO  COUNTY  TO  THE  SOUTH  LINE  OF  LABErPE 
COUNTY. 

[Printed  in  Honse  Doc.  No.  83,  Fifty-foarth  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D,  C,  December  5, 1S96. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  24, 1896,  by  Capt.  William  L,  Sibert,  Corps  of  Engi- 
neers, upon  preliminary  examination  of  Keosbo  River,  Kansas,  "from  the 
north  line  of  Neosho  County  to  the  south  line  of  Labette  County,  with 
a  view  to  straightening  and  otherwise  improving  the  channel  of  said 
river,"  made  to  comply  with  provisions  of  the  river  and  harbor  act  of 
June  3, 1896, 
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Captain  Sibert  states  that  the  extremely  small  low- water  discharge 
makes  it  impracticable  to  improve  this  stream  for  navigation  purposes, 
ami  therefore,  in  his  opinion,  the  river  is  not  worthy  of  improvement 
by  the  United  States.  The  views  of  the  district  officer  are  concurred 
in  by  the  division  engineer.  Colonel  Barlow,  and  by  me. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen»y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  capt.  william  l.  sibert,  corps  of  enomeers. 

•  United  States  Engineer  Office, 

Littls  Rockj  Ark.y  November  24^  1896. 

General:  In  accordance  with  directions  contained  in  letter  from 
your  office  dated  June  16, 1896, 1  have  the  honor  to  submit  the  follow- 
ing report  concerning  the  preliminary  examination  of  Neosho  River, 
Kansas,  from  the  north  line  of  ^-eosho  County  to  the  south  line  of 
Labette  County,  with  a  view  to  straightening  and  otherwise  improving 
the  channel. 

This  preliminary  examination  was  made  under  my  direction  by  United 
States  Assistant  Engineer  J.  R.  Van  Frank,  whose  report  is  inclosed 
herewith,  and  to  which  attention  is  respectfully  called  for  all  the  details 
of  the  examination. 

The  portion  of  the  river  examined  is  about  98  miles  long;  it  has  an 
average  width  of  about  200  feet  at  low  water ;  a  discharge  at  low  water  of 
about  60  cubic  feet  per  second;  an  estimated  discharge  at  high  water 
of  about  18,000  cubic  feet  per  second ;  an  average  height  of  banks  of 
about  22  feet;  an  average  fall  per  mile  of  about  1.25  feet;  a  difference 
between  high  and  low  water  of  about  24  feet. 

There  are  three  milldams  and  nineteen  railroad  and  county  bridges 
along  this  reaeh  of  river,  which  would  obstruct  navigation  were  it 
otherwise  practicable. 

The  extremely  small  low- water  discharge  makes  it  impracticable  to 
improve  this  stream  for  navigation  purposes.    It  is  not,  therefore,  in 
my  opinion,  worthy  of  improvement  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers. 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  U.  8,  A. 

(Through  the  Division  Engineer.) 

[Firet  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Washington,  1).  0.,  November  30,  1896. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  conclusion  of  the  district  engineer  that  this  locality  is  not  worthy 
of  improvement  by  the  General  Government  is  concurred  in. 

J.  W.  Baulow, 
Colonel,  Corps  of  Engineers, 
Division  Engineer^  Southwest  JJivision. 
BNO  97 125 
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RKPORT  OF  MR.   J.   R.   VAN  FRANK,    ASSISTANT  KNGINBKR. 

LiTTLK  Rock,  Akk.,  October  19, 1896, 

Sir:  I  have  the  honor  to  report  upon  the  examination  of  Neosho  River,  Kansas,  as 
follows : 

This  river  rises  in  east  central  Kansas,  flowiujj  in  a  southeasterly  directioii 
through  Morris,  Cha«e,  Lyon,  Coftee,  Woo<lson,  Allen,  Neosho,  Lahette,  and  Cherokee 
counties,  au  approximate  distance  of  300  miles,  and  has  a  watershed  of  about  6,000 
square  miles. 

The  portion  of  the  river  that  I  examined  with  a  ^iew  to  navigation,  conuneooiug 
at  the  north  line  of  Neosho  County,  running  in  a  southeasterly  direction  throngS 
Neosho  and  Labette  counties,  has  a  length  of  98  miles,  au  average  width  of  200  feet 
between  banks  22  feet  liigh,  and  at  the  present  low-water  stage  has  a  depth  of  6 
inches  over  the  shoals,  from  3  to  10  feet  in  the  pools,  and  has  an  oscillation  of  24  feet. 

The  geueral  character  of  the  river  is  winding  through  an  alluvial  bottom  from  1 
to  3  miles  in  width,  overflowing  its  banks  at  the  highest  rises  and  inundating  the 
farming  land  in  the  bottoms  on  either  side. 

During  the  rainy  seasons  the  water  will  rise  to  bank  fujl  and,  overflowing  in 
twenty-lour  hours,  will  continue  full  for  three  days,  then  recede  almost  as  rapidly 
as  it  came  up.    The  velocity  of  these  freshets  is  from  3  to  5  miles  per  hour. 

The  ordinary  stage  of  water  is  from  2  to  3  feet  above  extreme  low  water;  this 
would  give  about  1^  to  2  feet  of  water  over  the  shoals.  What  the  velocity  would 
be  at  this  stage  is  difficult  to  determine  withont  an  actnal  observation.  However, 
there  would  be  a  perceptible  current  throughout  the  entire  length  of  the  stream. 

At  the  present  low-water  stage,  which  has  extended  throngh  July,  Augnst,  Sep- 
tember, and  October,  there  is  no  perceptible  current  except  over  the  shoals.  These 
shoals  are  generally  limestone  ledges  extending  entirely  across  the  river,  and  are 
from  one-eighth  to  one-half  mile  in  length.  Some  of  these  shonls  are  gravel  reefis 
washed  up  from  a  sharp  bend,  bridge  abutment,  or  milldam,  and  some  of  them  are 
6  feet  high  above  low  water  and  extend  nearly  across  the  bed  of  the  river,  leaving 
only  a  narrow  space  on  one  or  both  sides  for  the  passage  of  low  and  medium  stages 
of  water.  At  low  water  some  of  these  passages  are  only  30  feet  wide  and  6  inches 
deep,  with  an  estimated  discharge  of  60  cubic  feet  per  second.  The  pools  above 
and  below  the  shoals  have  no  current  at  low  water,  and  range  from  3  to  10  feet  deep 
and  from  100  to  200  feet  wide  on  the  surface. 

The  probable  fall  of  this  stream  is  1.25  feet  per  mile,  with  a  maximum  high-water 
velocity  of  5  miles  per  hour  and  a  maximum  dischai'ge  of  18,000  cubic  feet  per  second. 

There  are  three  milldams,  nineteen  railroad  and  wagon  bridges,  and  numerous 
fording  places  along  this  reach  of  river.  The  milldams  are  constructed  of  rock  and 
timber,  and  range  from  4  to  10  feet  high.    One  of  them  cost  $50,000. 

Some  of  the  bridges  have  single  spans  over  the  main  river  from  150  to  250  feet  in 
length,  with  approach  spans  or  piling,  and  others  have  double  spans  from  100  to  140 
feet  each,  with  a  rock  pier  in  the  middle  of  the  stream.  These  middle  piers  have 
formed  gravel  reefs  below  them,  some  one-fourth  of  a  mile  long,  thus  dividing  th« 
channel.  The  general  height  of  these  bridges  is  from  25  to  30  feet  above  low-water 
and  from  1  to  0  feet  above  high-water  line.  All  of  them  contract  the  high-water 
flow  to  such  an  extent  as  to  beconjc  an  obstruction. 

A  detailed  descrix^tion  of  each  bridge  and  dam  is  given  below  in  rotation  from  the 
State  line  up : 

First.  Milldam  located  3  miles  below  Chelopa,  in  Cherokee  County,  constructed  of 
brush  and  loose  rock,  4  fi'ct  high,  400  feet  across  the  main  bed  of  river:  water  above 
dam  is  2  feet  plus  water  below  dam;  shoals  (rock  bottom)  for  800  feet  below  the 
dam,  water  6  inches  deep. 

Second.  Wagon  bridge  at  Cbetopa  has  one  single  iron  span  255  feet  over  main 
channel,  with  an  approach  span  of  85  feet;  lower  chord  25  feet  above  low  water. 
River  oscillation  about  20  feet. 

Third.  Missouri  PaciHc  Railway  Bridge  at  Chetopa:  180-foot  iron  truss  span; 
60-foot  iron  girder  span,  200  feet  piling;  total  waterway  440  feet.  Lower  ohonl  24 
feet  above  low  water.     River  oscillation  20  feet. 

Fourth  and  flf'tli.  Two  bridges  1  mile  east  of  Oswego,  one  the  duplicate  of  the 
other,  the  railway  bridge  100  feet  above  the  wagon  bridge,  as  follows:  St.  Louis  and 
San  Francisco  Kailroad  Bridge:  Two  spans,  100  feet  each,  stone  abutments  and  mid- 
dle pier.  Thirty  feet  above  low  water.  River  oscillation  28  feet.  Width  of  bottom 
Jand  If  miles. 

Sixth.  Wagon  bridge  north  of  Oswego :  Two  spans,  iron  truss,  110  feet  each,  mid- 
dle stone  pier,  300  yards  of  high  waterway,  6  feet  deep  at  end  of  bridge.  Oscillation 
?4  feet. 

D6bris  of  milldam  under  this  bridge. 

Sevefith,  Milldam  under  bridge,  4  feet  high.    This  is  a  wreck  of  what  was  once  a 
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dam;  the  mill  burned  down,  and  the  dam  is  partially  torn  down  by  people  who  are 
opposed  to  it  as  a  water  obstraotion.  The  low  waterway  throogh  the  old  race  is  90 
feet  wide  and  6  inches  deep,  and  has  a  discharge  of  about  60  cubic  feet  per  second. 
The  orijG^nal  dam,  located  200  yards  above,  still  stands  and  is  4  feet  hi^^her,  making  a 
fall  of  8  feet  altogether. 

Eighth.  Missouri,  Kansas  and  Texas  Railway  Bridge,  Mineral  branch :  One  span, 
170  feet;  also  300- foot  trestle.  Shoals  under  this  bridge.  Water  one-half  foot  deep, 
rock  bottom.     Buttom  laud  1^  miles  wide. 

Ninth.  Montana  wagon  bridge :  One  span  210  feet,  aud  100- foot  approach  span. 
Lower  chord  35  feet  above  low  water. 

Tenth.  Kansaa  City,  Pittsburg  aud  Gulf  Railroad  Bridge,  8  miles  east  of  Parsons, 
in  the  northern  part  of  Labette  Couuty ;  one  single  span,  160  feet  over  main  chan- 
nel; approach  span  100  feet,  west  side;  approach  ^an  50  feet,  east  side.  Base  of 
rail  about  30  feet  above  low  water.  Bank  about  22  feet  above  low  water.  Shoal 
under  bridge;  water  6  inches  deep;  rock  bottom;  extends  one- fourth  mile  below 
bridge. 

Eleventh.  Wagon  bridge,  200  yards  above  the  railroad  bridge;  single  span,  225 
feet ;  approaches  100  feet  at  each  end.  Roadway  10  feet  higher  than  banks  aud  about 
32  feet  above  low  water.  Caisson  piers;  shoal  under  bridge.  Bottom  land  one-half 
mile  wide  on  east  and  three-fourths  mile  on  west;  overflow  from  1  to  2  feet  deep. 

These  are  all  of  the  bridges  in  Labette  County.  The  next  bridge  across  the  main 
stream  is  about  16  miles  farther  north,  in  Neosho  County.  Although  there  is  a  wagon 
bridge  across  a  bayou,  or  hi^h- water  chute,  of  this  river  about  10  miles  north,  there 
is  no  further  note  of  it  in  this  report. 

Twelfth.  Wagon  bridge,  2  miles  south  of  St.  Paul;  single  span  180  feet;  stone 
abutments,  combination  wood  and  iron  truss,  30  feet  above  low  water,  7  feet  above 
natural  surface  of  bank.    High-water  line  2  feet  over  bank. 

Thirteenth.  Missouri,  Kansas  and  Texas  Railway  Bridge,  1  mile  south  of  St.  Paul; 
single  span,  160  feet  over  main  channel. 

Fourteenth.  Wagon  bridge,  2  miles  southwest  of  St.  Paul;  two  iron  truss  spans 
140  feet  each ;  middle  pier  rock ;  end  pier  caissons ;  27.6  feet  high ;  5  feet  above  bank. 
Oscillation  25  feet.  Shoal  under  bridge  one-fourth  mile  long,  water  6  inches  deep. 
Towhead  formed  below  middle  pier  one-fourth  mile  lon^. 

Shoal  aud  ford,  surface  of  low  water,  150  feet  wide,  6  inches  deep,  one-fourth  mile 
long,  gravel  bar  located  one-half  mile  north  of  the  above  bridge. 

Shoal  aud  ford  1  mile  farther  north;  gravel  bar  6  feet  high,  extending  almost 
across  the  main  bed  of  river,  with  narrow  channel  for  low  water  20  feet  wide;  riffle 
40  feet  wide,  6  inches  deep,  and  100  feet  long;  discharge  about  60  cubic  feet  per 
second. 

i?Hfteenth.  Missouri,  Kansas  and  Texas  Railway  Bridge  (Kansas  City  branch) ;  sin- 
gle span  150  feet  over  main  over  channel;  also  150-foot  pile  approach.  Base  of  rail 
28  feet  above  low  water  and  8  feet  above  top  of  banks  or  high  water  of  1892.  Area 
of  cross  section  high  water,  1892,  5,375  square  feet.  Area  of  railroad  dump  obstruc- 
tion to  high  water  of  1892  ou  north  side,  2,502  souare  feet.  High  water  1896,  6.4 
feet  below  base  of  rail.  High  water  1885,  6  feet  oelow  base  of  rail  (highest  water 
known).    Oscillation  22  feet. 

Sixteenth.  Wagon  bridge  at  Erie  Milldam;  one  span  180  feet  across  main  channel; 
one  approach  span  75  feet.  Top  of  bridge  pier  20  feet  above  present  low  water  in 
X»ond  above  the  dam ;  water  in  pond  about  9  feet  deep.  High  water,  1885,  is  4.2  feet 
below  top  of  pier. 

Seventeenth.  Erie  Milldam,  150  feet  below  bridge.  This  dam  is  a  wooden  struc- 
ture with  rock  abutments  at  ends;  height  of  dam  10  feet  above  bed  rock  or  natural 
shoal  of  stream ;  present  low  water  in  pond  2  feet  below  top  of  dam,  about  7  feet 
difference  in  water  above  and  below  the  dam.  Approximate  cost  of  milling  plant 
$50,000. 

This  dam  backs  water  8  miles  upstream,  covers  one  shoal  in  the  distance,  and  heads 
at  a  solid  rock  shoal. 

Eighteenth.  Shaw  wagon  bridge ;  combination  wood  aud  iron  truss,  caisson  piers ; 
span  150  feet  over  main  channel;  50-foot  approach  on  east;  75-foot  approach  on 
west.  Low  water  29  feet  below  lower  chord.  High  water,  1885, 2.9  feet  below  lower 
chord.    Oscillation  26  feet.    Pool  under  bridge  12  feet  deep. 

Nineteenth.  Austin  Milldam,  10  feet  high,  constructed  of  rock  (dry  masonry)  on 
a  solid  rock  shoal  with  projecting  ledges  one  side,  originally  a  narrow  place  in  the 
stream  on  account  of  this  rock  ledge  aud  shoal.  Approximate  cost  of  plant,  $50,000. 
Shoal  for  one-half  mile  below  dam;  average  depth  less  than  1  foot. 

Twentieth.  Santa  Fe  Railway  Bridge,  southeast  of  Chanute;  span  200  feet,  iron 
trass,  with  approaches.  Low  water  24  feet  below  lower  chord.  Roadbed  about  10 
feet  above  natural  surface  of  bank.  Water  8  feet  deep  under  bridge,  backwater 
from  milldam. 
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Twenty-first.  Wagon  bridge,  eaiit  of  Chanute;  span  160  feet,  iron,  with  approaches 
amonnting  to  344  feet  waterway.  Low  water  26  feet  below  lower  chord.  Hihg 
water,  18^,  5.5  feet  below  lower  chord.  Roadbed  abont  10  feet  above  natural  sur- 
face of  bank.    Pool  under  bridge  7  feet  deep.    Waterworks  of  Chanute  located  here. 

Twenty-second.  Santa  Fe  Railway  Bridge,  north  of  Chanute;  one  span  200  feet; 
pile  approach  at  each  end,  making  total  length  of  bridge  opening  315  feet.  Lower 
chord  31  feet  above  low  water.    Oscillation,  1885,  26  feet. 

Twenty-third.  Wagon  bridge,  north  of  Chanute^  main  span  150  feet,  with  50-foot 
approach  at  each  end.    Same  reference  to  water  hues  as  the  above  railway  bridge. 

Thee  bridges  are  near  each  other;  also  near  the  north  line  of  Neosho  County. 

Length  of  Neosho  River,  in  Neosho  County,  as  taken  from  Government  land  plats, 
is  65  miles.  About  60  miles  of  levees  from  4  to  6  feet  high  have  been  built  along  this 
reach  of  river  to  protect  farming  lands  from  overflow.  It  has  been  estimated  that 
60  miles  more  would  complete  this  levee  system  and  give  ample  protection  to  all  the 
overflow  lands  in  Neosho  County. 

The  general  sentiment  of  the  people  as  to  improvement  of  the  river  is  for  the  pro- 
tection of  the  farming  lands  from  overflow. 

There  is  no  steamboat  navigation  on- this  stream  and  not  sufficient  water  for  any 
length  of  time  to  make  navigation  practicable. 

There  are  competing  lines  of  railroads  across  the  counties  east,  west,  north,  and 
south,  giving  ample  facilities  for  transportation  to  the  country.  Therefore  I  recom- 
mend no  improvement  for  navigation. 

Labette  County  has  no  public  levee  system,  although  private  levees  from  12  inches 
to  18  inches  high  have  been  constructed  at  various  points  along  the  river  bank  for 
the  protection  of  crops. 

The  lands  through  these  counties  are  practically  all  under  cultivation  and  adapted 
to  raising  ^rain  and  grass.  The  acreage  for  each  county  will  average  about  as  the 
following  list  for  Labette  County : 

LABETTE  COUNTY,   KAN8. 

Number  of  acres  sown  in  grain  for  the  yeart  of  180S  to  1895  j  including  spring  of  1896, 

[Taken  from  assesBur's  books  by  J.  F.  Thoin;>M)xi.  county  clerk ;  prepared  for  Busby  &  Smith,  grain 
dealers,  Parsuus,  Kana.,  May  20,  1898. 


Year. 

Wheat. 

Rye. 

Com. 

Oats. 

Flax. 

Ifi93 

67,637 
51,004 
62,895 
60,729 

537 
306 
479 
169 

43,207 
48,113 
55,114 
60,666 

30,067 
33.499 
44,155 
37,378 

2,088 
1  988 

]894 

1895 

6,349 
4,411 

18M 

Table  ehomng  total  number  of  bueheU  of  grain  raised  in  year  1895, 


Grain. 

Acres. 

Yield  per 
acre. 

Total 
yield. 

"Wheat 

62,895 

479 

66,114 

44,155 

6,349 

BushtU. 

14 
10 
32 
85 
6 

Bitxhela. 

880,530 

4,790 

1. 76:^648 

1,545  425 

Rye 

Com 

Oata 

Flax-^ 

38,094 

Total  168,982  acres  cnltivated ;  4,232,487  bushels  of  grain  raised. 

Area  of  Labette  County,  400,000  acres. 

Besides  the  above.  I  would  approximately  estimate  an  annual  production  of  15,000,000 
pounds  of  beef  ana  pork  in  Labette  County  and  about  the  same  for  Neosho  County. 
KespectfuUy  submitted. 

J.  B.  \A3X  Frank,  AsBistani  Engineer. 

Capt.  Wm.  L.  Sibert, 

Corps  of  Engineers,  U,  8,  A, 
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Vg. 

SURVEYS  OF  ARKANSAS  RIVER  AT  LIITLE  ROCK,  VANBUREN,  AND  FORT 

SMITH,  ARKANSAS. 

[Printed  in  Honae  Doc.  Ko.  24,  Fiftj-flfth  Congress,  flrat  MSBion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashrngtoUj  1).  O.,  April  8, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  provides,  in  the  item 
of  appropriation  for  improving  Arkansas  Kiver,  Arkansas  and  Indian 
Territory,  that  the  Secretary  of  War,  in  his  discretion,  "cause  exami- 
nations and  surveys  to  be  made  at  or  near  •  •  •  Little  Bock, 
•  •  •  Vanburen,  and  Fort  Smith,  to  determine  whether  or  not,  by 
reason  of  dikes  or  other  Government  works,  any  part  of  the  liarbors  or 
river  banks  in  their  vicinity  have  been  so  injured  or  endangered  that 
the  Government  should  guard  against  or  remedy  the  same;  and  for  the 
purposze  of  making  such  surveys  and  works  as  may  be  found  necessary 
to  remedy  and  guard  against  such  injury,  the  Secretary  of  War  is 
authorized  to  set  apart  and  use,  in  his  discretion,  a  sutticient  amount 
of  this  appropriation,"  and  I  now  have  the  honor  to  submit  tbe  accom- 
panyingcopy  of  report,  dated  March  10, 1897,  by  Capt.  William  L.  Sibert, 
Corps  of  Engineers,  concerning  the  examinations  and  surveys  thus 
provided  for. 

Captain  Sibert  states  that  the  Government  works  in  the  vicinity  of 
Fort  Smith  have  not  so  injured  the  harbor  or  river  banks  tliere  that 
the  Government  should  guard  against  or  remedy  the  same,  and  that 
the  filling  up  of  the  harbor  and  the  caving  of  the  banks  at  Vanburen 
and  the  caving  of  the  bank  in  the  vicinity  of  Little  liock  are  due  to 
natural  agencies  and  not  caused  by  the  Government  works  at  those 
places.  For  the  reasons  given  he  is  of  the  opinion  that  further  surveys 
at  the  three  localities  mentioned  are  not  necessary. 

The  views  and  recommendations  of  Captain  Sibert  are  concurred  in 
by  the  division  engineer.  Col.  J.  W.  Barlow,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineer 9^  U.  8,  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  vitilliam  l.  sibert,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  Rockj  Arh.^  March  10^  1897. 

General:  I  have  the  honor  to  submit  tbe  following  report  concern- 
ing surveys  called  for  in  river  and  harbor  act,  June  3,  1896,  at  Fort 
Smith,  Vanburen,  and  Little  Bock. 

On  August  28,  1896,  a  report,  with  map,  was  submitted  concerning  a 
caving  bank  at  Fort  Smith,  Ark.  This  report  was  called  for  by  indorse- 
ment on  letter  from  S.  A.  Williams,  secretary  Commercial  League,  Fort 
Smith,  Ark.,  and  was  the  result  of  a  survey  made  at  that  time  with  a 
view  to  determining  whether  or  not,  by  reason  of  dikes  or  other  Gov- 
ernment works,  any  part  of  the  harbor  or  river  banks  in  the  vicinity 
had  been  so  injured  or  endangered  that  the  Government  should  guard 
against  or  remedy  thp  same. 
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The  report  referred  to  above,  together  with  report  on  survey  submitted 
April  22, 1895,  on  the  sanie  question,  gives  all  the  data  in  the  case. 

It  is  the  opinion  of  this  office  that  the  Government  works  in  the  vicin- 
ity of  Fort  SmitU  have  not  so  injured  the  harbor  or  river  banks  in  that 
locality  that  the  (xovernment  should  guard  against  or  remedy  the  same; 
also  that  no  further  survey  is  necessary. 

An  examination  has  been  made  in  the  vicinity  of  Vanburen  Ark.  (a 
blue  print  of  a  map*  showing  locality  when  dikes  were  constructed  is 
inclosed).  From  this  examination  the  conclusion  is  reached  that  dikes 
at  A  could  in  no  way  be  considered  the  cause  of  the  filling  up  of  the 
harbor  on  opposite  side  of  river  or  the  caving  of  the  bank  on  same  side 
at  B.  If  the  dikes  in  question  had  had  any  effect  whatever,  that  effect 
would  have  been  to  prevent  the  filling  up  of  the  harbor  and  the  caving 
of  the  bank  at  B.  The  caving  of  the  bend  above  D  caused  the  rock 
point  at  D  to  deflect  the  water  more  and  more  toward  the  south  side  of 
the  river  at  A  and  below,  and  to  overcome  the  effect  of  the  dikes. 

It  is  the  opinion  of  thisoflSce  that  no  further  survey  is  necessary,  and 
that  the  filling  up  of  the  harbor  and  the  caving  of  the  bank  at  B  are 
due  to  natural  causes. 

On  March  3, 1896,  and  on  May  5, 1896,  were  submitted  to  you  reports, 
with  maps,  concerning  the  claim  that  the  caving  of  a  certain  bank  about 
6  miles  below  Little  Rock,  Ark.,  in  the  vicinity  of  Old  Fourche,  was  due 
to  the  construction  of  certain  dikes  just  below  Little  Rock,  Ark.,  by  the 
United  States. 

The  conclusion  reached  in  these  reports  was  that  the  caving  was  due 
to  natural  causes,  and  that  the  construction  of  the  dikes  referred^to  had 
nothing  to  do  with  it. 

This  office  has  no  knowledge  of  any  other  place  in  the  vicinity  of 
Little  Rock  where  it  has  been  claimed  that  damage  has  been  done  the 
harbor  or  river  banks  by  dikes  or  other  Government  works. 

This  office  is,  therefore,  of  the  opinion  that  all  the  data  that  would  be 
obtained  by  survey  in  the  vicinity  of  Little  Rock  have  been  submitted, 
and  that  no  iurther  survey  is  necessary. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Stbert, 

Captain  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


V  10. 

SURVEY  OF  ARKANSAS  RIVER  AT  PINEBLUFF,  ARKANSAS. 
[Printed  in  Hoase  Doc.  Ko.  294,  Fifty -foarth  CougresA,  second  ftession.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  JK  C,  February  12j  1897. 
Sir:  The  river  and  liaybor  act  of  June  3,  1896,  provides,  in  the  item 
of  ai)propriatioii  for  improving  Arkansas  Eiver,  Arkansas  and  Indian 
Territory,  that  the  Secretary  of  War  may,  in  his  discretion — 

cause  examinations  and  surveys  to  be  made  at  or  near  Pineblaff    *    •     *    to  deter- 
mine whether  or  not,  by  reason  of  dikes  or  other  Government  works,  any  part  of 


'  Not  printed. 
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tbe  harbors  or  river  bauka  in  their  vicinity  have  been  8o  injured  or  enHau^ered  tliat 
the  Government  ahonld  |;nard  afj^ainat  or  remedy  tbeaanie;  and  for  the  pm-poHe  of 
making  such  surveya  and  worka  as  may  be  found  neues.sary  to  remedy  and  guard 
againat  aaoh  injury,  the  Secretary  of  War  ia  authorized  to  set  apart  aud  use,  in  hia 
diacretion,  a  anfficient  amount  of  tbia  appropriation. 

The  duty  of  making  the  survey  tlnis  provided  for  was  assigned. to 
the  charge  of  Gapt.  William  L.  Sibert,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  dated 
February  8, 1897,  upon  the  subject. 

It  is  the  opinion  of  Captain  Sibert  that  the  dikes  and  bank  protec- 
tion at  Pineblnlf  have  not  injured  the  river  banks  or  harbor,  but  that 
such  work  has  preserved  the  city  from  destruction.  He  states  that  the 
work  below  Dike  No.  2  should  be  kei)t  in  repair,  so  that  it  will  form  a 
part  of  a  complete  system  of  reguhitiou  works;  and  such  work  has 
been  authorized,  funds  being  available  for  the  purpose. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  jS.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bbport  of  oapt.  william  l.  sibbet,  oobps  op  engineers. 

United  States  Engineer  Office, 

Little  Rock,  Ark.,  February  8,  1897. 

Sir  :  I  have  the  honor  to  forward  herewith  bine  print*  of  survey  made 
in  vicinity  of  Pineblntf,  with  a  view  to  determining  whether  or  not,  by 
reason  of  dikes  or  other  Government  works,  any  ijart  of  the  harbor  or 
river  banks  in  the  vicinity  of  Pineblulf  has  been  so  injured  or  endan- 
gered that  the  Government  should  guard  against  or  remedy  the  same. 
This  map  shows  six  dikes,  also  bank  protection  from  dikes  4  to  (>  and 
from  Mallory's  ditch  to  ''O."  Dike  1  was  made  of  brush  and  sand  boxes 
for  the  first  400  feet.  The  remainder  of  the  dike  was  made  of  piles  witli 
brush  wattling.  Dikes  2,  3,  4,  5,  and  6  were  made  of  brush  aud  sand 
boxes,  and  after  settling  were  cap])ed  with  stone. 

All  of  this  work  was  done  especially  for  the  protection  of  the  city  of 
PineblufF,  and  none  of  the  work  can,  in  my  opinion,  be  charged  with 
injuring  the  river  banks  or  harbor.  Its  existence  has,  on  the  con- 
trary, preserved  the  city  from  destruction. 

There  has  been  expended  for  the  protection  of  Pinebluff  by  the  United 
States  since  1880  approximately  $258,()00.  The  total  appropriation  for 
improving  the  entire  Arkansas  Kiver  for  this  time  was  81,133,500. 

The  principal  part  of  the  city  of  Pinebluff  lies  below  Dike  No.  2. 

In  my  opinion  the  work  below  Dike  No.  2  should  be  kept  in  repair, 
80  that  it  will  form  a  part  of  a  complete  system  of  regulation  works. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers. 

Chief  of  Engineebs,  TT.  S.  A, 

^  •  Not  printed. 
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V  II. 

SURVEY  OF  WHITE  RIVER  FROM  BATESVILLE  TO  BUFFALO  SHOALS, 

ARKANSAS. 

[Printed  in  Honne  Doo.  Xo.  78,  Fifty-foiirtb  CongresB,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  I).  C,  December  5, 1896. 
Sir:  I  have  tlie  honor  to  submit  the  accompanying  copy  of  report  of 
November  28,  1896,  by  Oapt.  William  L.  Sibert,  Corps  of  Engineers,  on 
the  subject  of  survey  of  White  River,  Arkansas,  between  Batesville 
and  Buffalo  Shoals,  with  a  view  to  improvement  by  slack-water  navi- 
gation, made  to  comply  with  requirements  of  the  river  and  harbor  act 
of  Junes,  1896. 

Captain  Sibert  remarks  that  a  former  survey  of  the  river,  made  in 
1887,  gives  all  the  necessary  data  for  preparing  an  estimate  of  cost 
with  reasonable  accuracy,  and  he  states  that  the  difference  of  elevation 
between  Batesville  and  Buffalo  Shoals  (145.3  feet)  can  be  overcome  by 
ten  locks,  which  will  cost,  with  the  necessary  dams,  $1,600,000. 

This  estimate  is  based  on  the  supposition  that  there  will  be  funds 
available  suliicient  to  construct  a  lock  and  dam  complete  each  working 
season  when  work  is  once  commenced. 

A  profile  of  the  river  between  Batesville  and  Buffalo  Shoals,  show- 
ing approximate  location  of  locks,  is  submitted  herewith.  * 
Very  respectfully,  your  obedient  servant, 

W.  P.  Oraighill, 
Brig,  Oen,^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  CAPT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Little  Rocky  Ark,,  November  28^  1896. 

General:  In  compliance  with  instructions  contained  in  letter  from 
your  office  dated  September  6,  1896, 1  have  the  honor  to  submit  the  fol- 
lowing report  concerning  a  survey  with  estimate  for  improving  White 
Biver  from  Batesville  to  Buffalo  Shoals,  Arkansas,  by  slack-water 
navigation. 

An  instrumental  survey,  including  the  portion  of  river  under  con- 
sideration, was  completed  under  the  direction  of  Capt.  H.  S.  Taber, 
Corps  of  Engineers,  in  1887,  and  a  report  submitted,  printed  in  Annual 
Keport,  Chief  of  Engineers,  1888,  page  1406. 

This  survey  gives  all  the  data  for  making  an  estimate  with  reasona- . 
ble  accuracy.  Local  surveys  for  the  exact  location  of  locks  will  be 
necessary  when  the  work  of  improvement  commences.  These  surveys 
can  then  be  made  with  very  little  cost.  Enough,  however,  is  known 
from  the  survey  to  determine  the  general  character  of  foundations  to 
be  expected  and  to  make  an  average  foundation  cost. 

The  majority  of  the  locks  will  have  a  rock  foundation,  the  remainder 
gravel. 

*Not  rei)rinted.  Printed  in  House  Doc.  No.  78,  Fifty-fourth  Cougress,  second 
session. 
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In  view  of  tbe  above  no  survey  has  been  made. 
The  survey  previously  made  furnishes  the  following  data: 
Distance  from  Batesville  to  Buffalo  Shoals,  88.75  miles;  average  fall 
per  mile,  1.64  feet;  low- water  discharge,  about  1,300  cubic  feet  per  sec- 
ond; height  of  banks  above  low  water  for  bottom  lands,  about  30  feet; 
material  in  shoals,  gravel,  bowlders,  and  solid  rock;  nature  of  banks, 
in  general  case  permanent;  rock  and  timber  plentiful  and  convenient; 
high- water  discharge  not  known;  rises  sudden  and  of  short  duration; 
difference  between  high  and  low  water  marks,  about  32  feet;  average 
width  of  stream  at  low  water,  about  600  feet. 

PROJECT  AND  ESTIMATB. 

It  18  proposed  to  make  slack-water  navigation  in  this  stream  by 
means  of  masonry  locks  and  fixed  dams. 

LOCKS. 

The  lack  proposed  is  to  be  of  concrete  masonry,  36  feet  wide,  160 
feet  long^  between  hollow  quoins,  with  a  depth  of  4  feet  on  lower  miter 
sill,  lift  about  14  feet,  guard  wall  about  10  feet  high,  the  design 
to  be  similar  to  locks  of  this  size  in  successful  use  in  the  Engineer 
Department. 

DAM. 

Tlie  dam  proposed  is  to  be  of  timber  cribs  filled  with  stone;  design 
to  be  similar  to  dams  in  general  use  in  tlie  Engineer  Department. 

ESTIMATE. 
IX)CK  AND  DAM  COMPLETE. 

Cofferdam,  excavation,  and  foundation $16,064 

Concrete  in  lock  proper,  7,717  cubic  yards,  at  $9 60,453 

Lock  gates 4,283 

Guide  cribs 10,000 

Lock  honses,  grading,  and  fencing 12,200 

Dam  complete 42,000 

Abntment 5,000 

Contingencies 10,000 

Total 160,000 

The  difference  in  elevation  between  Batesville  and  Bnftulo  Shoals  is  145.3  feet. 
Ten  locks  will  be  necessary  to  overcome  this  difference  of  level,  at  a  cost  of  $160,000 
for  each  lock  and  dam  complete. 

Total  estimate  for  providing  slack- water  navigation  from  Batesville 
to  Baffalo  Shoals,  $1,600,000. 

This  estimate  is  based  on  the  supposition  that  there  will  be  funds 
sufficient  available  to  construct  a  lock  and  dam  complete  each  working 
season,  after  work  is  once  commenced. 

A  tracing  of  a  profile  of  the  river  from  Batesville  to  Buffalo  Shoals, 
with  the  approximate  location  of  locks,  is  forwarded  herewith.  On  this 
map  no  allowance  is  made  for  the  gain  in  elevation  of  water  surface 
due  to  tbe  slope  in  the  pools. 

In  my  opinion  the  river  is  worthy  of  the  proposed  improvement,  and 
that  the  same  is  justified  by  the  commerce  that  will  be  developed. 
That  portion  of  Arkansas  bordering  on  Upper  White  Eiver  is  rich  in 
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manganese  and  zinc  ores  and  marble,  in  addition  to  the  lumber  and 
agricultural  interests,  and  has  no  outlet. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U,  8.  A. 


V    12. 

SURVEY  OF  BUFFALO  FORK  OF  WHITE  RTVER,  ARKANSAS,  FROM  ITS 
MOUTH  TO  MOUTH  OF  RUSH  CREEK,  WITH  A  VIEW  TO  DETERMINE 
WHAT  CHARACTER  AND  EXTENT  OF  IMPROVEMENT  IS  REQUIRED 

[Printed  in  House  Doc.  No.  207,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hi7igtonj  D,  C,  January  19y  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  9, 1897,  with  map,*  by  Capt.  W.  L.  Sibert,  Corps  of  Engi- 
neers, of  the  results  of  a  survey  of  Buffalo  Fork  of  White  River,  Arkan- 
sas, from  mouth  to  mouth  of  Eush  Creek,  with  a  view  to  determine 
what  character  and  extent  of  improvement  is  required,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1806. 

Captain  Sibert  states  that  a  navigable  depth  in  Buff'alo  Fork  at  all 
stages  of  water  can  be  obtained  only  by  means  of  locks  and  lixed  dams, 
and  that  this  method  of  improvement  is  only  practicable  by  assuming^ 
that  the  dams  will  not  leak.  At  least  five  locks  and  dams  would  be 
required  to  overcome  the  difference  in  level  between  the  mouth  of 
Buffalo  Fork  and  the  mouth  of  Rush  Creek,  and  their  cost  is  estimated 
at  $750,001).  In  his  opinion  the  commerce  that  would  be  developed  by 
such  improvement  would  not  justify  this  expenditure. 

He  states  tiiat  there  is  a  plentiful  supply  of  timber  along  the  stream 
and  rich  deposits  of  zinc  ore  in  thevicinityof  the  mouth  of  Rush  Creek, 
and  these  two  sources  of  commerce  make  the  stream,  in  his  opinion, 
worthy  of  improvement  by  the  General  Government  to  the  following 
extent,  at  an  estimated  cost  of  $3,500: 

To  cnt  the  overhangiDg  timber  and  remove  from  the  shoals  the  loose  and  solid  rock 
that  project  above  the  general  plane  of  the  bed  of  the  shoals,  from  the  month  to  the 
uionth  of  Knsh  Creek. 

The  views  of  the  local  engineer  are  concurred  in  by  Col.  J.  W.  Barlow, 
Corps  of  Engineers,  the  division  engineer. 

Very  respectfully,  your  obedient  servant, 

W.  P.  CBAiaHTLL, 

Brig.  Gen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Seeretarg  of  War. 

*  Not  reprinted.  Printed  in  House  Doc.  No.  207,  Fifty-fourth  Congress,  second 
session. 
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report  of  capt.  william  l.  sibert,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  BocJcy  Arlc.^  January  9,  1897. 

General  :  In  accordance  with  requirements  contained  in  letter  from 
yonr  office  dated  September  5, 1896,  I  have  the  honor  to  submit  tlio 
following  report  on  survey  of  Buffalo  Fork  of  White  River,  from  mouth 
to  mouth  of  Bush  Creek,  with  a  view  to  determine  what  character  and 
extent  of  improvement  is  required : 

Tliis  survey  was  made  by  United  States  Assistant  Engineer  William 
Parkin,  whose  report  is  inclosed  herewith,  and  to  which  attention  is 
respectfully  invited  for  detailed  information  concerning  the  stream  in 
question. 

A  tracing  (two  sheets)  of  the  plat  of  survey  is  inclosed  herewith. 

The  length  of  river  surveyed  is  24.2  miles.  The  average  fall  per  mile 
is  3.161  feet.  Low-water  discharge  is  200  cubic  feet  per  second,  high- 
wat«r  discharge  45,000  cubic  feet  per  second  (estimated). 

My  opinion  is  that  the  only  way  to  make  navigable  water  in  Buffiilo 
Fork  of  White  Eiver  at  all  stages  of  water  is  by  means  of  locks  and 
fixed  dams,  and  that  this  method  is  only  practicable  by  making  the 
assumption  that  the  dams  will  not  leak. 

It  would  require  at  least  five  locks  and  dams  to  overcome  the  differ- 
ence in  level  between  the  mouth  of  Buffalo  Fork  and  month  of  Rush 
Creek.  It  is  estimated  that  five  locks  and  dams  would  cost  $750,000, 
making  the  cost  of  improvement  about  $30,990  per  mile.  In  my  opin- 
ion the  commerce  that  would  be  developed  would  not  justify  this 
expenditure. 

There  are  rich  deposits  of  zinc  ore  on  this  stream  in  the  vicinity  of 
the  mouth  of  Bush  Creek,  and  an  attempt  is  being  made  on  a  small 
scale  to  "  flatboat"  this  material  to  White  River. 

The  timber  along  this  stream  is  plentiful  and  is  being  rafted  to  W^hite 
River,  thence  to  market.  These  two  sources  of  commerce  make  this 
stream,  in  my  opinion,  worthy  of  the  following  improvement,  viz: 

To  cut  the  overhanging  timber  and  remove  from  the  shoals  the  loose 
and  solid  rock  that  project  above  the  general  plane  of  the  bed  of  the 
shoals,  from  the  mouth  to  the  mouth  of  Rush  Creek. 

It  is  estimated  that  the  cost  of  the  above  work  will  be  $3,500. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers. 

Brig.  Gen.  W.  P.  CRA^ianrLL, 

Chief  of  Engineers^  XT.  S»  A. 

(Through  the  Division  Engineer.) 

[First  indorsement  ] 

U.  S.  Engineer  Office,  Southwest  Division, 

St.  Louifi,  Mo.^  January  11^  1897. 
Eespectfully  forwarded  to  the  Chief  of  lilngiueers,  concurring  in  the 
views  of  the  district  engineer. 

J.  W.  Barlow, 
Colonelj  Corps  of  Engineers^  Division  Engineer. 
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REPORT  OF  MR.  WILLIAM  PARKIN,   ASSISTANT  RNGINEER. 

Little  Rock,  Ark.,  January  4, 1897, 
Captain:  In  compliance  with  your  yerbal  order  of  November  30,  1896,  I  have  the 
honor  to  submit  the  following  report  of  survey  and  examination  of  Buffalo  Fork  of 
White  River,  Arkansas,  from  Rush  Creek  to  the  mouth,  made  during  the  month  of 
December,  1896. 

The  actual  field  work  was  commenced  December  5  and  completed  December  20. 
Levels  were  run  from  the  mouth  of  the  river  across  country  to  the  month  at  Rush 
Creek  to  obtain  the  fall  between  the  two  terminal  points,  and  the  fall  at  the  prin- 
cipal shoals  was  obtained  by  transit  level  while  survey  was  in  progress.  Tempo- 
rary gauges  were  established,  but  the  river  was  practically  stationary  thronghont 
the  entire  survey. 

Buffalo  River  rises  in  the  southwestern  part  of  Newton  County  and  flows  in  a  gen- 
eral easterly  direction  through  Newton,  Searcy,  and  Marion  counties,  an  estimated 
distance  of  200  miles. 

WATERSHED. 

With  its  tributaries  it  has  an  approximate  watershed  of  1,350  square  miles.  The 
tributaries,  though  small,  are  numerous,  the  entire  watershed  being  very  rugged  and 
mountainons.  On  account  of  the  character  of  the  country  through  which  it  runs 
the  river  rises  and  falls  very  quickly. 

DISTANCE. 

The  distance  by  channel  measurement  from  Rush  Creek  to  the  mouth  is  24.2  miles, 
and  the  principal  characteristics  of  the  river  in  this  distance,  as  determined  by  the 
survey,  are  as  follows : 

P7in«y.— Average  width,  900  feet;  minimum,  450  feet;  maximum,  about  2,000  feet, 
and  80  per  cent  of  the  farm  lands  are  above  overflow.    All  the  farming  lands  are  good. 

WidihB, — Average  at  high  water,  325  feet.  This  is  sometimes  increased  at  a  very 
few  sharp  bends  to  600  feet,  as  shown  by  map.  Average  at  low  water,  140  feet;  mini- 
mum, 35  feet;  maximum,  285  feet. 

BankB. — Average,  37  ft^et  high  and  do  not  cave,  the  bend  side  being  nearly  always 
a  rock  bluff.  "When  the  concave  side  is  not  of  rock  the  bank  is  heavy  clay  soil  that 
caves  not  at  all  and  wears  awav  slowly.'  The  banks  are  everywhere  covered  with 
heavy  overhanging  timber,  much  in  the  way  of  navigation  by  steam boatu  or  barges. 

Oacillation, — From  various  sources  the  oscillation  was  finally  determined  to  be  35.5 
feet.    At  Rush  Creek  it  was  35.75  feet,  and  at  Buffalo  City  about  38  feet 

DepiliB  at  present  stage,— In  bends  and  reaches,  from  18  inches  to  15  feet;  on  shoals 
from  5  to  18  inches  for  a  boat  5  feet  wide.  When  the  river  gets  down  to  abont  low 
water  on  neveral  shoals  it  takes  a  skillful  hand  to  guide  a  light  bateau  through  the 
rapids  without  an  accident.  In  somc^  cases  the  water  is  divided  into  several  little 
chutes  and  has  little  depth,  while  in  others  bowlders  are  thiclc  and  make  tlie  chan- 
nel very  crooked.     In  fact  there  is  no  channel  for  anything  bnt  narrow  bateaux. 

Bed  of  river. — Generally  solid  rock.  Sometimes  gravel  and  loose  rock  at  shoals 
and  in  a  few  pools,  but  all  are  underlaid  with  solid  rock  at  a  slight  depth. 

ShoalB, — The  slioals  are  46  in  number,  and  their  names,  extent,  fall,  and  depth, 
together  with  the  nature  of  bottom,  are  given  in  the  accom])anyiiig  table.  The 
greatest  faH  is  at  Cedar  Creek,  where  there  is  a  descent  of  4.3  feet  in  350  feet. 
About  one-half  of  the  shoals  show  gravel  bottom,  the  balance  solid  rock  or  loose 
rock,  and  some  gravel.  All  rock  shoals  are  fall  of  loose  bowlders  and  many  needle- 
rocks  projecting  from  a  solid  bed. 

Fords, — Abont  14  in  number;  all  inclnded  in  the  above  list  of  shoals. 

Bars. — Are  gravel;  no  sand  bars.  Nearly  all  the  bars  are  covered  with  a  growth 
of  scrubby  willow  from  10  to  16  feet  high,  there  being  but  one  entirely  open  bar  on 
this  part  of  the  river.     (See  map.) 

Slope.— The  fall  from  Rush  Creek  to  the  month,  24.2  miles,  is  76.5  feet=3.161  feet 
per  mile.  At  the  time  the  survey  wa«  made  both  White  and  Buffalo  rivers  were 
about  0.6  foot  above  low  water.  Backwater  of  White  River  is  said  to  come  up  to 
Tinnai)  Shoals.  5.3  miles  above  the  mouth. 

Discharge. — A  discharge  observation  was  taken  1  mile  above  the  mouth  at  stage 
supposed  to  be  0.6  fool  above  low  water,  ond  a  discharge  of  295.01  cubic  feet  per 
second  obtained.  Reducing  to  a  stage  0.6  foot  lower  and  assuming  velocity  and 
slope  to  remain  the  same,  the  discharge  is  230.16  cubic  feet  per  second.  It  is  probable 
til  at  it  is  very  close  to  200  feet  per  second  at  low  water. 

The  discharge  at  high  water  is  estimated  at  45,000  cubic  feet  per  second. 

Obstructions. — Consist  of  tlie  46  shoals  mentioned  above  and  shown  in  the  appended 
table  and  also  on  map,  the  steep  slopp,  overhanging  timber,  and  the  abrupt  turns  in 
the  channel.    Twenty -six  of  the  shoals  are  either  solid  reef  rock,  or  loose  rock  and 
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t^rtkTely  while  20  appear  to  be  gravel  only.  Althouffh  the  water  in  the  narrow  chan- 
nel 18  SB  deep  on  the  rock  as  on  the  gravel  thoalB,  they  do  not  so  soon  become  passa- 
ble for  boats  or  rafts  on  account  of  the  many  projecting  rocks  that  are  not  in  the 
narrow  and  crooked  low- water  channel  bat  are  in  the  channel  for  a  flatboat  or  raft, 
at  stage  at  which  they  could  safely  go  over  the  gravel  shoals.  Three  fish  traps  are 
included  in  shoals.    They  can  be  easily  removed. 

Overhanging  timber  is  also  very  much  in  the  way  of  any  kind  of  navigation,  espe- 
cially in  the  narrow  chutes  and  at  the  abrupt  bends.  The  upper  12  miles  has  much 
more  overhanging  timber  than  the  lower  12. 

The  slope  would  seem  to  be  very  much  of  an  obstruotiou  also,  but  when  it  is  at  all 
distributed  by  about  a  4-foot  stage  of  water  it  can  be  overcome  by  boats  of  small 
power,  the  steamer  Dauntleaa  going  to  the  mouth  of  Rush  Creek  on  an  experimental 
trip  at  a  4- foot  stage  during  the  year  of  1896.  The  boat  drew  12  inches.  Freouent 
stops  had  to  be  made  to  cut  the  overhanging  timber,  and  several  of  the  worst  snoals 
had  to  be  lined  over.  Several  boats  have  been  up  the  river  for  the  lirst  5  miles  dur- 
ing high  or  medium  Btages  for  eotton,  but  the  Dauntle9B  was  the  first  steamboat  up 
as  far  aa  Rush  Creek.  Tlie  Dauntlw  has  a  tonnage  of  73.49  and  load  draft  of  2  feet 
6  inches. , 

VOBHER  NAVIGATION. 

With  the  exception  of  the  few  trips  made  by  boats  in  the  first  6  miles  of  river,  and 
the  trip  of  the  DanniU99  to  Rush  Creek,  navigation  has  consisted  entirely  of  flatboats 
and  rafts;  the  former  coming  out  at  any  stage  above  5  feet,  the  latter  at  as  low  as 
4-foot  stage. 

The  rafts  could  come  out  on  somewhat  lower  water,  but  seldom  do,  as  they  prefer  to 
wait  for  a  good  rise  which  will  carry  them  quickly  to  market. 

Rafts  are  nearly  all  cedar,  telegraph  poles,  posts,  or  piles.  Immense  quantities  of 
this  material  have  come  out  of  the  river  for  years,  and  now  a  great  many  oak  ties 
are  being  gotten  out  which  are  rafted  to  Batesville  on  White  River. 

The  flatboats  are  generally  of  cheap  oonstruotion,  built  for  the  trip  only,  with  the 
expectation  of  selling  at  the  lower  end  of  the  run  or  of  losing  as  little  as  possible  iJf 
a  sale  can  not  be  made. 

This  kind  of  navigation  under  the  most  favorable  conditions  is  on  this  river  decid- 
edly dangerous,  on  account  of  the  overhanging  timber,  the  rock  obstructions  in  the 
channel,  and  the  difficulty  experienced  in  keeping  away  from  the  timber  and  bla£fs 
at  the  abrupt  turns. 

The  freight  carried  on  these  boats  consista  almost  entirely  of  zinc  ore,  and  the 
miners  figure  on  building  barges  to  cost  $1  for  every  ton  capacity,  and  they  gener- 
ally carry  a  load  of  about  85  to  40  tons.  Probably  not  over  six  of  these  boats  go 
down  the  river  in  the  course  of  twelve  months.  A  few  have  come  from  80  miles 
above  Rush  Creek. 

COUNTRY. 

The  section  tributary  to  Buffalo  River  is  exceedingly  well  watered.  Creeks  and 
springs  are  numerous,  and  few  fail  in  the  dryest  weather.  The  forests  are  practi- 
cally untouched  with  the  exception  of  the  cedar  which  has  been  cut  for  about  fifteen 
years,  and  most  ot  it  near  the  river  is  gone.  The  two  principal  and  most  valuable 
timbers  now  are  oak  and  pine.  Post,  white,  overcup,  and  red  oak  are  the  prevailing 
kinds  of  oak,  while  all  of  the  pine  is  of  the  short- leaf  yellow  variety.  Other  timbers 
are  gnm,  ash,  sycamore,  beech,  linn,  cotton  wood,  and  elm,  but  oak  and  pine  is  the 
real  timber  of  the  country. 

On  account  of  the  country  being  so  rough  the  farms  are  generally  small  until  the 
flats  are  reached  in  the  uplands,  from  5  to  8  miles  f^om  the  river.  In  these  table- 
lands the  country  is  more  settled,  the  farms  larger,  and  there  most  of  the  villages  are 
located.  Many  of  the  people  who  farm  the  bottom  lands  stay  there  only  until  the 
crops  are  laid  by,  when  they  return  to  the  uplands  till  time  to  gather  the  crop. 

I  understand  that  a  statement  is  being  prepared  by  the  board  of  trade  of  Yellville, 
the  county  seat  of  Marion  County,  which  will  show  the  total  production  of  all  kinds 
in  Marion  County,  but  nothing  of  the  kind  is  at  present  available. 

That  the  country  is  rich  in  minerals,  especially  in  zinc  and  lead,  there  is  no  doubt, 
but  few  of  the  mines  are  now  working,  partly  on  account  of  the  business  troubles 
during  the  past  year  or  two,  but  principally  on  account  of  the  dislike  of  capital  to 
invest  in  an  enterprise  so  far  away  from  regular  lines  of  transportation. 

I  examined  only  two  properties  while  there,  the  Morning  Star,  on  Rush,  and  the 
Lion  Hill,  on  Warners  Creek.  At  the  former  the  hillside  has  been  opened  up  for 
over  2, 000 feet  at  various  points,  the  main  mine,  or  rather  c]^uarry,  for  it  is  little  else, 
being  about  ^0  feet  long  and  having  a  face  of  over  80  feet  m  height.  In  addition  to 
this  there  is  a  shaft  extending  30  feet  below  the  floor  of  the  mine.  The  walls  of  both 
shaft  and  quarry  and  the  floor  of  the  mine  are  full  of  zinc  in  its  several  formations, 
and  very  macb  of  it,  in  fact  fully  half  of  it,  is  f^e  ore  that  can  be  shipped  without 
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crushiog.    Of  late  this  mine  has  ma<le  no  shipments,  although  there  are  several  hun- 
dred tons  on  the  dumps  and  hundreds  more  in  sight. 

The  Lion  Hill  mine  is  not  nearly  so  extensive  as  the  Morning  Star,  so  far  as  actual 
development  is  concerned,  but  on  the  other  hand  it  has  a  well-equipped  plant,  that 
will  crush  100  tons  per  day.  A  little  mining  is  going  on,  but  no  shipments  hare  been 
made  for  some  months. 

SUMMARY. 

To  sum  up  the  above  briefly :  Buffalo  Fork  of  White  River,  Arkansas,  between 
Rush  Creek  and  the  mouth,  a  tlistance  of  24.2  miles,  is  a  mountainous  stream^  flowing 
through  a  rich  valley  averaging  900  feet  in  width,  practically  all  of  which  is  in  cul- 
tivation and  little  overllowed.  The  total  watershed  of  the  stream  and  tributaries  is 
about  1,350  square  miles.  Course  tortuous ;  current  varying  from  practically  nothinf^ 
in  the  pools  and  6  feet  per  second  on  the  shoals  at  low  water  to  5  or  6  miles  per  hour 
durine  high  water. 

Banks  37  feet  hi^h^  and  do  not  cave.  Average  width  at  low  water,  140  feet;  high 
water,  325  feet;  minimum  low-water  width,  35  feet;  oscillation,  35.5  feet. 

Depth  in  bends  at  low  water,  1  to  15  feet,  and  on  shoals  as  little  as  5  inches  for  a 
bateau. 

Bed  of  river  generally  rock,  some  gravel ;  26  rock  and  20  gravel  shoals.  Slope, 
3.161  feet  per  mile. 

Low- water  discharge,  about  200  cubic  feet  per  second.  High  water  estimated  at 
45,000.    The  obstructions  besides  slope  and  the  shoals  consist  of  overhanging  timber. 


RECOMMENDATION. 

Without  locks  and  dams  it  is  not  possible  to  render  the  river  navigable  at  all 
stages.  It  is  believed,  however,  that  if  the  overhanging  timber  was  removed  aud  the 
rock  sboals  improved  by  removing  loose  and  solid  rock  obstructions  that  project 
above  the  general  plane  of  bed  of  shoal  as  was  done  in  White  River  between  the 
Rapides  aud  Batesville  in  1895,  and  by  tearing  out  the  iish  traps,  of  which  there  are 
three,  navigation  could  be  safely  carried  on  at  a  stage  much  lower  than  at  present. 
It  at  least  would  put  the  stream  in  a  clear  condition,  and  it  could  be  navigated  safely 
when  there  was  water,  which  is  not  the  case  now  at  any  stage. 

Judging  from  past  experience,  it  is  believed  that  the  river  could  be  improved  as 
above  outlined  for  $3,500.    It  could  probably  be  done  in  one  low- water  season. 

The  map  of  survey  is  in  two  sheets,  drawn  on  a  scale  of  600  feet  to  the  inch,  and 
accompanies  this  letter. 

Very  respectfully,  your  obedient  servant, 

Wm.  Parkin,  AasUiant  Engineer. 


Capt. 


Wm.  L.  Sibert, 
Corps  of  Engineers,  U,  8,  A, 


Table  shotcing  extent  and  nature  of  shoals  on  Buffalo  Fork  of  White  Biver,  ArkansM. 


No. 


Name  of  shoal. 


Clabber  Creek. 
Silver  Hollow., 
Cabin  Creek  ... 
Cedar  Creek . . 

Boat  Creek 

Blind  Chute..., 


Length. 


Dog  Leg . 
Potit»  Chi 


ute., 


Brant  leys  Ford 

Koaring  Rock,  No.  1. . . 
Koariiig  Rock,  No. 2... 

Wea«t  Ford 

FishTrai) 

WootenFord 

Brush  Creek 

Fish  Trap,  No.  2 

Warners  Ford  and 

Fish  Trap,  Just  below . 

Slick  Rock 

Boone  Ford 


Feet 
300 
200 
150 
400 
150 
125 
200 
200 
100 
500 
150 
100 
100 
300 
150 
200 
500 
100 
25 
75 
100 


Fall. 


Feet 
3.5 


4.3 
0.9 
0.5 
1.0 
1.3 
0.5 
2.2 
1.5 
1.0 
0.5 
2.8 
0.9 
0.4 
2.8 

1.6 

0.2 
0.4 


Bottom. 


Depth  for 

boats 
feet  wide. 


Rock 

Gravel  and  rock  . . 
do 

Rocks 

Gravel 

do 

Gravel  and  rock  . . 
do 

Gravel 

do 

Gravel  and  rock.. 
do 

Gravel 

Rock 

Gravel 

Gravel  and  rock  . . 

do 

(Gravel 

\Rock 

do 

Gravel 


Inehet, 
6 
8 
6 
6 
12 
12 
8 
12 
12 
12 
12 
12 
9 
0 
15 
12 
16 
8 
5 
15 
15 


RenutfkB. 


Part  only. 
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Table  9how%ng  extent  and  nature  of  shoals  on  Buffalo  Fork  of  White  River ,  Arkansas — 

Continued. 


Xo. 

Kameorahoal. 

Leuf!th. 

Fall. 

Bottom. 

Depth  for 
-^  iMiat  5 
feet  wide. 

Inches. 

6 
12 
12 

6 
10 

5 

5 

6 
10 

8 
15 

8 
10 
18 
10 
10 
12 
10 
15 
12 
12 
18 
15 
14 
10 

Remarks. 

V 

Bocky  Ford........ 

Fut. 

450 

100 

230 

40 

Feet. 
3.5 
0.5 
1.0 
1.0 

Book 

Tpiier  end. 
Lower  end. 

71 

Gravel 

'>4 

Roee  Berry  Chute 

Gravel  and  rock  .. 
Rock 

?5 

Fiah  Trap  Id  lower  end 

BioeFord. 

?ff 

Gravel....... 

n 

do 

70 
125 
200 
250 
250 
225 
300 
250 
150 
200 
250 
300 
4.'S0 
323 
300 
800 
350 
300 
225 
175 

0.6 
1.5 
1.0 
2,6 
1.0 
1.0 

do 

Second  section. 

n 

Woodcocks  Ford 

do 

ff> 

Woodcooka  Old  Milt  Daiu.  . . . 
Greasy 

Rock 

Nearly  cone. 
Part  only. 

m 

Gravel  and  rock.. 
Gravel 

31 

Spencer  Ford 

3? 

Fox  Bar 

...  .do  

its 

Leatherwood 

3.2 
1.0 
1.3 
0.7 
1.5 
1.5 
2.4 
2.2 
2.0 
3.4 
1.2 

Rock 

84 

Fosters 

Gravel , 

85 

Sbeeps  Jonip 

Gravel  and  rock.. 
Gravel 

86 
87 

O.  Shield's  Ford 

Do. 

O.  Shield's  Chute 

Rofk       

l3o 

38 

Tinnans  Rock. 

Gravel  and  rock  .. 
liofk         

89 

CowK4>ok 

40 

Caiiipbells 

do 

do 

41 

BinlsFord 

44 

45 
46 

Hndaous  Bend  Shoals 

GofMliuHns  Fonl 

do 

rinavnl       

Do. 

Gin  Kddy 

1.6  , do 

1.0  1 do 

0.9  ' ilo         

Cat-off 

VI3. 

SURVEY  OF  ST.  FRANCIS  RIVER,  ARKANSAS  AND  MISSOURI,  FROM  THE 
SUNK  LANDS  TO  POPLIN,  MISSOURL 

[Printed  In  House  Doc.  No.  82,  Fifty-fonrth  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington^  I>.  C,  December  4j  1896, 
SiB:  I  liave  the  lienor  to  snbmit  the  accompanying  copy  of  report, 
dated  November  24,  1890,  by  Capt.  William  L.  Sibert,  Corps  of  Enfi:i- 
iieers,  relative  to  survey  and  estimate  of  cost  of  impiovemcDt  of  St. 
Francis  River  from  the  Sunk  Lands  to  Poplin,  Mo.,  required  by  the  river 
and  harbor  act  of  June  3,  189G. 

The  data  necessary  to  the  preparation  of  a  project  being  at  hand,  no 
survey  w  as  made.  The  plan  of  improvement  proposed  is  to  clear  the 
river  of  snags,  drifts,  and  overhanging  timber  and  to  confine  the  river 
to  one  channel  from  the  head  of  the  Sunk  Lauds  to  Chalk  Bluif,  and  to 
remove  obstructions  of  the  same  nature  that  interfere  with  navigation 
atinedium  and  high  stages  of  water  from  Chalk  Bluil'  to  Poplin.  The 
estimated  cost  of  this  work  is  $11,200,  and  it  is  estimated  that  it  will 
require  $2,000  per  year  to  remove  the  annual  accqmulation  of  snags, 
etc.,  in  this  reach  of  the  river  after  the  proposed  improvement  has  beeu 
accomplished. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craigiiill, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  op  capt.  william  l.  sibert,  corps  op  engineers. 

United  States  Engineer  Office, 

Little  Bock,  ArJc.^  November  24^  1896. 
General:  I  have  the  honor  to  sabmit  the  following  report  concern- 
ing a  survey  of  St.  Francis  Eiver,  Arkansas  and  Missouri,  from  the 
Sunk  Lands  to  Poplin,  Mo.  In  report  on  preliminary  examination  of 
the  above  portion  of  St.  Francis  Eiver,  submitted  to  your  oflfice  July 
27,  1895,  it  was  stated  that  no  survey  was  necessary  in  preparing  a 
project  for  the  work  proposed.  All  data  necessary  to  the  preparation 
of  the  project  being  in  the  office,  no  survey  was  made. 

PROPOSED  project  AND  ESTIMATE. 

It  is  proposed  to  thoroughly  clear  the  river  of  snags,  drifts,  and  over- 
hanging timber  from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  28 
miles,  and  to  confine  the  river  to  one  channel;  to  remove  the  snags, 
drifts,  and  overhanging  timber  that  interfere  with  navigation  at  medium 
and  high  stages  of  water  from  Chalk  Bluff  to  Poplin,  Mo.,  a  distance 
of  56  miles. 

It  is  estimated  that  it  will  cost  $200  per  mile  to  effect  the  proposed 
improvement  from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  and  $100 
per  mile  from  Chalk  Bluff  to  Pophu,  Mo. 

For  28  miles,  at  $200  per  mile $5,600 

For  56  miles,  at  $100  per  mile 5,600 

Total 11,200 

It  is  estimated  that  it  will  require  $2,000  per  year  to  remove  the 
annual  accumulation  of  snags,  etc.,  in  this  reach  of  river  after  the  pro- 
posed improveuient  is  once  acconiplished. 

In  my  opinion,  the  St.  Francis  Eiver  from  the  Sunk  Lands  to  Poplin, 
Mo.,  is  worthy  of  the  proposed  improvement  and  that  the  same  is  jus- 
tified by  the  commerce  involve<l. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers, 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers,  If.  8.  J.. 
(Through  the  Division  Engineer.) 

[Vlni  indorsement.] 

TJ.  S.  Engineer  Office,  Southwest  Division, 

November  27, 1896^ 
Eespectfully  forwarded  to  the  Chief  of  Engineers  recommended  for 
approval. 

J.  W.  Barlow, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 
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APPENDIX  W. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER'  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI,  AND  TO  PREVENT 
THE  MISSISSIPPI  FROM  feREAKING  THROUGH  INTO  CACHE  RIVER  AT 
BEACH  R1D(}E,  ABOVE  CAIBO,  ILLINOIS. 


BEPORT  OF  MAJ.  THOMAS  ff.  HANDS URT,  CORPS  OF  ENGINEEBS, 
OFFICER  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897, 
WITH  OTHER  DOCUMENTS  BEL  ATI  NG  TO  THE  WORKS, 


IMPROVKMRNTS. 


1.  ReiDovinfi^  tnags  and  wrecks  from  Mis- 

BiMippi  River. 

2.  Mississippi  River  between  the  Ohio 

and  MiBSOori  rivers. 


3.  Harbor  at  St.  Louis,  MisRonri. 

4.  To  prevent  the  Mississippi  River  from 

break iug  through  into  Cache  River 
at  Beach  Ridge,  above  Cairo,  Illinoia. 


United  States  Engineer  Office, 

St.  Louis,  Mo.,  July  12j  1897. 
General:  I  have  the  honor  to. transmit  herewith  the  anunal  report 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1897. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Major^  Corps  of  Engineers^  U*  8.  A. 
Brig.  Gen,  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A» 


Wi. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

Before  this  work  was  inaugurated  the  navigation  of  the  river  was 
very  much  interfered  with  by  numerous  snags,  logs,  etc.,  which  had 
lodged  iu  the  channel,  and  to  which  a  new  accession  was  brought  down 
on  each  rise  of  the  river,  thus  constantly  adding  new  and  unknown 
obstructions  to  those  already  there.  A  large  number  of  wrecks,  dan- 
gerous to  navigation,  also  occupied  the  channel.  For  the  removal  of 
these  obstructions  appropriations  were  made  as  early  as  1824,  and  the 
project  adopted  consisted  of  building  boats  suitable  for  removing  the 
finals,  etc,  and  operating  them  by  hired  crews  whenever  the  stage  of 
water  was  favorable  for  the  work  and  funds  were  available. 

BNO  97 120  2001 
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The  total  amoant  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriations  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required. 

The  first  specific  sum  for  removing  snags,  wrecks,  etc.,  from  the  Mis 
sissippi  Eiver  was  appropriated  by  act  of  March  3, 1879,  and  was  fol- 
lowed by  other  appropriations  until  1888,  when,  by  the  act  of  August  11 
of  that  year,  an  annual  expenditure  not  to  exceed  $100,000  for  this  pur- 
pose was  authorized.  Under  that  act  operations  have  since  been  carried 
on  continuously. 

This  work  is  now  being  done  through  the  instrumentality  of  two  large 
steel-hulled  snag  boats,  H.  G.  Wright  alid  J.  N.  Macomb^  outfitted  with 
all  necessary  tools  and  appliances  and  operated  by  hired  meiu 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  -&.  G.  Wright^  after  undergoing  thorough  repair,  left  St.  Louis 
under  command  of  Capt.  R.  E.  Birch  J  uly  21,  to  commence  her  season's 
operations.  A  trip  to  Cairo  and  return  was  made,  occupying  one  week. 
The  river  during  that  time  had  risen  to  a  stage  making  it  unnecessary 
and  unprofitable  to  do  snagging  work.  She  was  therefore  laid  up  at 
St.  Louis  until  September  2,  when,  the  river  having  reached  a  favorable 
stage,  operations  were  resumed  and  continued  until  March  12,  at  which 
time  the  river  was  at  a  high  stage  and  the  boat  was  laid  up  in  ordinary 
for  necessary  repairs. 

This  boat  jiatrolled  the  river  between  St.  Louis  and  Memphis.  Dur- 
ing the  month  of  November  one  trip  was  extended  to  New  Orleans. 

In  September  a  large  barge  belonging  to  the  Mississippi  Valley  Trans- 
portation Company,  loaded  with  corn,  was  sunk  in  the  vicinity  of  Ste. 
Genevieve  in  such  a  way  as  to  obstruct  the  channel.  The  company  not 
being  able  to  remove  this,  declared  it  abandoned.  Orders  were  given 
to  the  captain  of  tlie  ^yright  to  blow  it  up  with  dynamite  and  remove 
the  pieces.    This  was  done  and  the  channel  cleared. 

The  J.  N.  Macomb,  under  command  of  Capt.  Alex.  H.  Stewart,  hav- 
ing undergone  all  needful  repairs,  resumed  operations  August  17  and 
continued  until  March  18,  when  she  was  laid  up  in  ordinary  and  for 
repairs  at  Bushberg  on  account  of  high  water  in  the  river. 

On  March  23  an  urgent  call  for  assistance  was  received  from  the 
president  of  the  Chicago  and  Texas  Eaihvay  Company.  A  bridge  over 
the  Big  Muddy  Kiver  near  where  it  empties  into  the  Mississippi  had 
broken  down,  wrecking  a  locomotive  and  five  cars  and  killing  an  engi- 
neer and  fireman.  The  accident  was  caused  by  high  water  undermin- 
ing the  abntment  of  the  bridge.  The  bridge  could  not  be  replaced 
and  communication  reestablished  until  the  wreckage  was  removed. 
The  comi)any  was  without  facilities  for  doing  this  and  could  not  pro- 
cure them  elsewhere.  Under  these  circumstances  the  captain  of  the 
Macomb  was  directed  to  go  to  their  assistance,  which  he  did  on  March  24. 
On  April  10  the  boat  returned  to  Bushberg,  having  accomplished  the 
work  of  removing  the  wreck  in  a  manner  highly  satisfactory  to  the 
oflQccrs  of  the  railroad  company.  The  Government  was  at  no  addi- 
tional exi)ense  on  account  of  this  work.  All  above  what  would  have 
been  the  expense  of  the  bojit  in  ordinnry  wiis  defrayed  by  the  company. 

On  June  0,  1897,  the  Macomb  left  St.  Louis  for  a  trip  over  the  river 
as  far  as  Memphis  and  return,  a  number  of  snags  having  been  reported 
as  being  in  the  navigable  channel.  She  returned  to  Bushberg  on  June 
25  to  await  a  more  favorable  stage  of  water  for  working. 
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The  work  accomplished  by  the  two  snag  boats  duriug  the  fiscal  year 
is  given  in  the  following  table: 


Kame. 

Sna^s 
pulled. 

Treea 
cnt. 

19,778 
11,236 

Drift 
piles  re- 
moTed. 

Wrecks 
removed. 

Miles 
nm. 

H.G.  Wright 

1,233 
1,830 

0 
15 

1 
al 

6,409 
9,509 

J.  N.  Macomb 

Total 

3,072 

31,014 

24 

2 

15,978 

a  Train  from  Big  Mnddy  Rlyer. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
river  or  trees  that  are  liable  to  fall  into  the  water  and  become  obstruc- 
tions to  navigation. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  having 
been  made  for  the  work,  the  snag  boats  will  patrol  the  river  whenever 
necessary  in  order  to  keep  the  channel  free  from  obstructions  such  as 
snags,  logs,  drift  piles,  leaning  trees,  and  such  small  wrecks  as  they  may 
be  able  to  handle.  The  removal  of  large,  heavy,  or  numerous  wrecks 
by  snag  boats  is  not  contemplated,  the  boats  not  having  been  built  for 
such  purpose. 

EXPENDITURES. 

The  amount  expended  on  this  work  to  July  1, 1896,  under  all  specific 
and  annual  appropriations  since  and  to  include  March,  1870,  is 
$1,199,506.72. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$83,421.64.  A  detailed  statement  of  this  expenditure  as  required  by 
law  is  given  in  the  accompanying  tables  1  and  2.  The  total  expendi- 
tures during  the  year,  including  the  outstanding  liabilities  of  $100.32 
at  the  beginning  of  the  year,  were  $83,521.96. 

The  work  was  all  done  by  hired  labor.  In  general  the  material  has 
been  purchased  from  the  lowest  bidder  for  the  most  suitable  article, 
after  ten  days'  advertisement  for  proposals.  In  many  cases  this  method 
was  impracticable.  Purchases  were  then  made  in  open  market  in  the 
manner  usually  pursued  by  private  individuals.  The  work  done  by 
the  snag  boats  is  of  great  benefit  to  the  commerce  and  navigation  on 
the  river.  Before  the  work  was  so  completely  patrolled  as  it  now  is  the 
sinking  of  steamboats  and  other  river  craft  by  running  on  snags  was  a 
common  occurrence.  During  recent  years  such  disasters  sekloiu  hap- 
pen. Although  life  and  property  would  seem  to  be  much  safer  now 
than  formerly,  the  rate  of  insurance  has  not  materially  decreased. 

It  is  proi)08ed  during  the  coming  fiscal  year  to  continue  operating 
these  snag  boats  as  provided  for  in  the  river  and  harbor  act  of  August 
11, 1888. 

The  statistics  relating  to  the  commerce  benefited  by  the  operations 
of  these  snag  boats  will  be  found  in  the  report  of  operations  for  this 
year  for  the  improvement  of  the  Mississippi  Kiver  from  the  mouth  of 
the  Missouri  to  the  mouth  of  the  Ohio  Kiver. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis,  which  is  the 
nearest  port  of  entry,  and  which  is  in  the  collection  district  of  Kew 
Orleans. 

The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year 
was  $1,130,723.86. 

The  amount  of  internal  revenue  collected  was  $6,825,959.28. 
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Money  statement 

Amount  to  be  drawn  under  section  7,  act  of  August  11,  1888 $83, 421. 64 

June  30,  1897;  amount  expended  during  fiscal  year 83, 421. 64 

July  1,  1897,  amount  avaUable  for  fiscal  year  1897-98 100,000.00 


Appropriations  made  hy  Congress  for  removing  obstructions  in  Mississippi  River, 


By  the  act  of— 

March  3, 1879 $100,000.00 

June  14,  1880 100,000.00 

March  3, 1881 80,000.00 

March  2,1882 85,000.00 

July  5,  1884 72,950.63 

August  5, 1886 56,  250. 00 

August  11, 1888 100, 000. 00 

For  fiscal  year  ending — 

June  30,  1890 49, 089. 17 


For  fiscal  year  ending- 
June  30,  1891 $82,720.97 

Juue30,  1892 98,250,00 

June  30,  1893 96,497.23 

June30,  1894 88,252.46 

June  30,  18a5 100,000.00 

June  30,  1896 80,496.26 

June30,  1897 83,421.64 

Total 1,282,978.36 


Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  tvork  of 
removing  obstructions  in  Mississippi  River  during  the  fiscal  year  1897,  as  required  by 
section  7  of  ike  river  and  harbor  act  of  August  11, 1888, 


Bate. 


1896. 
July.. 


Aug. 


Sept. 


Voacher. 


To  whom  paid. 


Con.  P.  Curran  PriatiDg  Co 

Cairo  City  Coal  Co 

J.H.Friant 

Sundry  pentons 

do 

do 

do 

J.  D.  Rood 

Anchor  Line  store 

Brockman  &  Traueruicht 

Chaa.  W.  Barstow 

A.G.  Brauer 

M.  M.  Baclc  Manufacturing  Co 

Eaglo  Boat  Store  Co 

Simmons  Hardware  Co 

Tlios.  Sexton  Stove  and  Kauge  Co 

Waters  Pierce  Oil  Co 

S undry  persons 

WhitelawBros 

Bauer  Grocer  Co 

Adolph  J.  Bentzen 

Big  Muddy  Coal  and  Iron  Co 

Fischer  Packing  Co 

Fairbanks,  Morse  8c  Co 

H  use  &  Loomis  Ice  and  Transportation  Co . 

John  Lo  well 

Western  Brass  Mannfacturing  Co 

MofflttWcstDrngCo 

SvlvcHter  Coal  Co 

WhitelawBros 

B.Bu8h 

Page  &  Tolkacx 

Western  Union  Telegraph  Co 

Fred  Holdinghausen 

M .  Dougherty 

Wm.  Barr  Dry  Goods  Co 

G.  D.Williamson 

Sundry  persons 

Cairo  City  Coal  Co 

Crown  Coal  and  Tow  Co 

Providence  Jewelry  Co 

Sundry  persona 

do 

C.  E.  Livingston 

Chas.  Kney 

Pittsburg  Coal  Co 


For  what  paid. 


Supplies . 
Coal .. 


Sawing  logs  . 


Payr 

do 

do 

do 

Services  

Supplies 

do 

Turpeutlnc .. 

Supplies 

do 

do 

Water  cooler. 

Supplies 

Oil 

Payroll 

Supplies 

V.'.Ao '.'.'.'.'.'.'.. 

Coal , 

•Um 


Ice 

Supplies 

do 

do 

Coal 

Supplies 

do 

do 

Telej^rama 

Services 

Supplies 

Mosquito  netting. 

Supplies 

Payroll 

Coal 

do 

Clocks , 

Payroll 

do 

Ice 

Fresh  meat 

Coal , 


Amoant. 


$6.25 

48.00 

6.00 

353.00 

103.92 

1,254.67 

1.17 

27.12 

111.41 

14.01 

4.70 

48.21 

29.03 

3.2S 

6.W 

17.88 

2L00 

44.10 

216.  73 

167.95 

67.50 

96.22 

2D.  27 

72.22 

114.  .'>4 

23.62 

12.50 

13.58 

24.69 

7.88 

5.20 

.20 

5.00 

819.79 

6.50 

19.53 

500.00 

72.00 

240.11 

8.20 

1,766.00 

1,461.82 

8.00 

56..  0 

140.00 
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Tabi^r  No.  1. — DetaiM  Blaiemeni  of  erpendU»re8  made  in  connection  irith  the  tvork  of 
rtf moving  obHirucHons  in  MiuiHsippi  River ^  e(c.->Continaed. 


I>ate.     Vonclier. 


1896. 
Sept  . . 


Oct 


4 
5 

e 

7 
8 
9 
lO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2K 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


40 

41 

42 

43 

44 

45 

48 

4T 

4» 

49 

50 

51 

52 

1 

2 

S 

-4 

5 

e 

•7 
8 
9 
lO 
11 
12 
13 
14 
X5 

le 

11 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 


To  whom  paJd. 


For  what  paid. 


Jaa.  A.  Tappaii 

MHttMonagliao  &Co 

John  J.  Ganahl  Lninber  Co 

Anchor  Line  store 

Adolph  J.  BoDtsen 

Big  Maildy  Coal  and  Iron  Co 

Crown  Coal  and  Tow  Co , 

Hnae  &.Lo<imi«  Ice  and  Transportation  Co 

B.  Jaccard  Jewelry  Co 

li.  S.  Koerber 

John  LoweV 

Pittsburg  Coal  Co 

Simmons  Hardware  Co 

Swald  Iron  Co 

Western  Union  Telegraph  Co 

Adolph  J.  Bontzen 

John  Lowell 

David  Nicholson , 

Natchez  Ice  Co 

Peterson  &  Holmes 

J.  H.  Pooocic  Can  Co 

Win.  Barr  Dry  Gooda  Co , 

H.  E.  Coffin 

H.  A.  Carroll  &  Co 

Harbison  Bros.  &  Co , 

Horn  &  Co 

Chaa.  Kney , 

L.eeBroe 

Poatroaa  Cameron  &  Co 

I'ittifburgCoalCo 

Valentine  Reach 

(I.T.Sams  St  Co 

Jaa.  A.Tappan 

Van  Vleit- Msusfleld  Drug  Co  

Western  Elect ricsl  Supply  Co 

The  iEtna  Powder  Co 

SaroL  L.  Downing  &  Co i 

P.  H.Dempaey 

Matt  Monaghan  A,  Co I 

Jas.  A.Tappan 

Sundry  persons I 

do 


Coal 

Supplies . 
Luml>er  .. 
Charcoal. . 
Supplies.. 


W* 


.do. 
.do. 
.do. 


Big  Mnddy  Coal  and  Iron  Co 

Cairo  City  Coal  Co 

II use  &  Loomis  Ice  and  Transportation  Co. 

Crown  Coal  and  Tow  Co 

L-  S.  Koerber 

19^atchez  Ice  Co 

The  Oliver-Finnie  Grocer  Co 

Peatross  Cameron  &  Co 

Smith  Torrance 

Chaa.  Knev. 

Misaonri  Car  and  Foundry  Co 

Matt  Monaghan  &  Co 

Pittsburg  Coal  Co 

Anchor  Line  store 

Broderick  &  Bascom  Kopo  Co 

Brockman  &.Trauemicht 

H.E.Coffln 

M.  Dougherty 

Chaa.  Kney 


John  Lowell 

!Matt  Monaghan  &  Co. . . 

Pontross  Cameron  Sc  Co 

Pi ttoburg  Coal  Co 

E.  K  Souther  Iron  Co. . . 

J.  D.  Streett  &  Co 

Schaef^er  Bros.&Powell  Manufacturing  Cu 

Jas.A.Tappan 

H.G.Vreeland  <fcSon 

Zittlosen  Manufacturing  Co... 

Cairo  City  Coal  Co 

Valentine  Reach s 

Geo.  T.Sams  &•  Co 

Chas.  W.  Barsto w 

li.  H.  Back  Manufacturing  Co 


do 

Ice 

Repairing'Clock  . 
Supplies 

"cwu..".!!!'.!!'.'.! 

Hand  saw 

Imn 

Telegrams 

Supplies 

do 

do 

Ice 

Supplies 

Milk  cans 

Supplies 

.y^'.doy.'." '.'.'.'.','. 
do 

do 

Meat 

Supplies *..... 

CoiT 

do 

Suppliea 

Supplies 

do 

do 

R«*pnirs 

Supplies 

cJai..!".'/.*.*"!! 

Payroll 

.....do 

do 

.....do 

do 

Coal 

do 

Ice 

Coal 

Supplies 

Ice 

Supplies 

Coal 

Repairs 

Supplies 

Lumber 

Supplies 

Coal 

Supplies 

Spun  yam 

Supplies 

Scrub  brushes  . . . 

Supplies 

Ment 

Supplies 

do 

Coal 

....do 

Supplies 

Soap 

Coal 

S«»ap 

Flag 

Coal 

Supplies 

do 

Snl  soda 

Supplies 


Amonnt. 


$105.00 

69.85 

23.85 

2.00 

207.54 

45.00 

65.00 

92.31 

.75 

84.71 

163.01 

240.00 

1.00 

2.46 

1.00 

77.22 

70. 20 

13.73 

28.00 

5.25 

6.30 

12.40 

74.15 

27.30 

59.52 

26.61 

50.80 

10.70 

216.00 

220.00 

41.00 

21.80 

140.00 

3.03 

6.58 

321.00 

1.00 

46.03 

79.60 

90.00 

3.'>5.00 

,  862.  U9 

327. 67 

,  7H9. 00 

360. 00 

90.00 

118.80 

30.93 

143.00 

117.10 

21.00 

420.79 

6:{.00 

46.00 

77.35 

178. 34 

65.23 

497.50 

80.84 

4.26 

84.69 

2.20 

63.90 

84.64 

5L18 

114.80 

120.00 

17:J.  50 

10.10 

2.00 

18.60 

12<«.00 

20.00 

7.00 

73.20 

37.05 

8i'.17 

2.42 

208.95 
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Date.    Voucher. 


Oct. 


Nov 


Dec. 


To  whom  paid. 


Ean  Claire-St.  Louis  Lumber  Co . 

A.  Holderby 

Missouri  Car  aud  Foundry  Co  ... 

Moffitt-Wcst  Drug  Co 

Western  UnioD  Telegraph  Co  . . . 

Sundry  persons 

.do  . 


.do. 
.do. 
.do. 
.do. 


For  what  paid. 


Lumber. . . . 
Supplies . . . 

Lumber 

Medicines  . 
Telegrams . 
Payroll  ... 

do 

....do 

....do 

....do 

....do 

Dynamite.. 

Coal 

Supplies... 

Ice 

Meat 

Lumber.... 
Supplies... 

Coal..  !!.'.*.■ 

...-.do 

....do 

Supplies . . . 

'.V.'.doV.'.y. 

....do 

Coal 

Oil 

Supplies . . . 

Tea 

Meat 

Supplies... 

Ice 

Coal 

Supplies... 

Coal 

Supplies... 

Coal 

...do 

....do 

Supplies..., 

Steel 

Teleg 


The  ^tna  Powder  Co 

Biff  Muddy  Conl  and  Iron  Co 

Adolph  J.  Bentzen 

Huse  dr.  Loomis  Ice  and  Transportation  Co 

Chas.  Kney 

The  Knapp  Stout  &  Co.  Company 

Matt  Monaghan  &  Co .' 

N.  O.  Nelson  Manufacturing  Co 

Pittsburg  Coal  Co 

Cairo  City  Coal  Co 

do 

John  Lowell 

Valentine  Reach 

Simmons  Hardware  Co 

Bauer  Grocer  Co , 

Crowii  Coal  and  Tow  Co 

Eagle  Boat  Store  Co 

L.  A.  Fleckinger 

Robt. G. Hogan  &Co 

Cfaas-Kuey , 

L.  S.  Koerber 

Matt  Monaghan  &  Co 

Natchez  Ice  Co 

Pittsburg  Coal  Co 

C.Pichetto 

Wm.Katlcan 

L.  M.  Kumsey  Manufacturing  Co 

Jas.A.  Tappan 

Wood,  Bodley  &  Co 

W.G.Coyle&Co 

Natchez  Ice  Co 

K.  B.  Souther  Iron  Co 

Western  Union  Telegraph  Co 

L.  S.  Koerber 

Peatross  Cameron  6c  Co 

CPichetto 

A.P.Rabito 

Louis  Ruch , 

Shaw  &,  S  »ns 

Sundry  persons 

do , 

....do 

....do 

....do 

Chas.  Kney 

L.  P.  Laurent 

Natchez  Ice  Co 

Peatross  Cameron  &  Co 

Pittsburg  Coal  Co 

Jas.  A.  l^pan , 

I  lialdwin,  Knowlton  &  Lake 

Cairo  City  Coal  Co 

Chas.  Kney 

Matt  Monaghan  &  Co 

Pittsburg  Coal  Co 

Geo.  T.  Sams  &  Co 

Jas.  A .  Tappan 

Arrow  Boiler  Compound  Co 

M.  M.  Buck  Manufacturing  Co 

Brockman  &.  Traueruicht 

Big  Muddy  Coal  and  Iron  Co 

Adolph  J.  Bentzen , 

Howard  Bwald  &  Co , 

Fairl>anks,  Morse  &  Co 

Goodyear  RubberCo •. . , 

Wm.  O.Gibson  &  Son  Grocer  Co 

L.  S.  Koerber 

John  Lowell j do 

M at t  Monaghan  &  Co do 

The  Oil ver-Finnie  Grocer  Co t do 


igrams 

Supplies 

Coal 

Supplies 

— do 

....do 

Repairs 

Payroll 

....do 

....do 

....do 

....do 

Meat 

Supplies 

Ice 

Coal 

....do 

....do 

Supplies 

Supplies 

— do 

Coal 

Supplies 

Coal 

Boiler  compound . 
Supplies 

Coal..!!ii'.I.*.*!;!! 
Supplies 

y^'.doV.'.'.'.'.'.'.'.'.y. 

Rubber  boots 

Supplies 


Amount. 


$19.68 
10.90 
8.96 
4.20 
2.88 

500.00 
l,824.:{3 

266.50 

00.34 

1, 729. 17 

420.00 
77.50 

195.00 
35.29 
11.57 
23.44 
3.97 
34.60 
23.72 

270.00 

171.20 
72.00 
61.75 
7.00 
12  91 

201.81 

173.80 
20.00 
24.55 
2.90 
65.60 
73.35 
91. 45 
14.00 

120.00 
31.60 

175.00 
.73 

120  00 
62.50 

215.00 
24.50 
20.85 
4.49 
64.29 

123.00 
14.30 
10.90 
28.50 
25.00 

355.00 
,175.00 

966.00 
.,  825. 00 

330.  OO 
54.24 
54.88 
21.00 

184.50 

685.00 

120.00 

116.99 
96.00 
72.24 

131. 19 
76.00 
16.88 

12UL0O 
68.90 
18.89 
77.11 
67.50 
38.74 
27.60 
19.42 
10.20 
46.83 
37.40 
53.51 
01.91 

874.46 
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Tablk  No.  1. — Detailed  statement  of  expendituree  made  in  connection  uith  the  icork oj 
remocing  obstructiona  in  MissiBeippi  Eiver,  etc. — Continued. 


Dsto.    VoQGher. 


I8M. 
Dec... 


1897. 
Jan... 


21 


40 
il 
42 
43 
44 
45 
40 
47 
48 
49 
50 
51 
52 
63 
54 
55 
66 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 

S2 


To  whom  paid. 


Paddock-Hawlej  Iron  Co 

Postal  Telegraph  Cable  Co 

ScbaefFer  Bros,  and  Vowell  Manufactur- 
ing Co. 

Simmons  Hard  ware)Co 

Salomo-Biederman  Hardware  Co 

Jas.  A.  Tappan 

Western  Electrical  Supply  Co 

Western  Union  Telegra^jh  Co 

Peatross  Cameron  &Co 

Leonard  &  Ellis 

L.  P.  Laurent 

Peatross  Cameron  &  Co 

W.L.Ray. 


For  what  paid. 


Sopplies... 
Telegrams. 
Soap 


Snpplies... 

do 

Coal 

Supplies... 
Telegrams. 

Coal 

Oil  

Supplies.... 


Supplies. 
Pittsburg  Coal  Co •  Coal.. 


Aaron  Movers 

James  A.  Tappan 

Anchor  Line  Store 

Bauer  Grocery  Co 

Big  Muddy  C'oal  and  Iron  Co 

Crown  Coal  and  Tow  Co 

Cairo  City  Coal  Co 

M.Uouffherty 

Eagle  Boat  Store  Co 

F.  J.  Longmoyer 

David  Nicholson 

Piatt  &  Thorn  burgh  Paint  and  Glass  Co. 

Geo.  T.  Sams  A,  Co 

Simmons  Hardware  Co 

J.D.Streett^  Co 

Sligolron  Store  Co 

Salamo-£ie<1erman  Hardware  Co 

Western  Electrical  Supply  Co 

Broderick  &  Bascom  Hope  Co 

M.  M.  Buck  Manufacturing  Co 

H.  L.  Ettman  &  Co 

S.E.Grote  Paint  Store  Co 

Interstate  Oil  Co 

Missouri  Car  and  Foundry  Co 

Zittiosen  Mauufacturiug  Co 

Revere  Bubber  Co 

Sundry  persons 

do 

....do 

do 

...-do 

Cairo  City  Coal  Co 

Geo.  T.  Sams  d&  Co 


Chas.  Kney 

MattMonaghan  &  Co 

Pittsburg  Coal  Co 

Jas.  A.  llippan 

Leonard  Sc  Ellis 

Fairbanks,  Morse  Sc  Co 

Huse  &  Loomis  Ice  and  Trausportntiou  Co 

A.  Holderby 

Chas.  Knoy 

L.S.Kocrber 

MattMonaghan  &  Co 

Pittsburg  Coal  Co 

Peatross  Cameron  &,  Co 

Valentine  Resoh 

Western  Union  Telegraph  Co 

Adolph  J.  Bentzen 

Big  Muddy  Coal  and  Iron  Co 

A.G.  Brauer 

John  Lowell 

L.  P .  Lauren  t 

Baldwin,  Knowlton  A  Lake 

H.E.  Coffin 

C.E.  Kennedy 

Chas.  Kney 

MattMonaghan  &  Co 

Kohsey  8c  Schwab 

The  Oil ver-Finnie  Grocer  Co 

F.Ozanne 

Pittsburgh  Coal  Co 

Cairo  City  Coal  Co 

A.  Holderby 

Lee  Brothers 


Supplies... 

Coal 

Supplies . . . 

do 

Coal 

....  do 

do 

Supjilies... 

do 

Coal 

Supplies... 

!!!".!do !!!.'! 

do 

do 

do 

Brushes  ... 
Supplies . . . 
I^nipwick . 
Supplies... 
Spouffes  ... 
Supplies... 

Oil 

Lumber 

l)u(k 

Packing . . . 
Payroll.... 

do 

....do 

do 

do 

Coal 

Supplies.... 


Meat 

Supplies.... 

....do !!.".".' 

Oil 

Supplies — 

Ice 

Milk 

Meat 

Supplies.... 

do 

Coal 

do 

Supplies  — 
Telegrams. 
Supplies... 
■   it.. 


Coal 
Supplies. 

;!*.'.".do!".' 

do.... 

do.... 

do 

Meat 

Supplies.. 
Stov<?pif)c. 
Supplies... 
Coal  hods. 

Coal 

....do  .... 

Milk 

Snpplies . . 


Amount. 


$5.81 

.20 

18.00 

'  11.44 

4.65 

90.00 

2.34 

4.11 

123.00 

5.00 

23. 00 

15:i.  DO 

10.85 

402.00 

16.74 

120.00 

17,99 

52.87 

45.00 

78.00 

96.00 

82.70 

0L3« 

33.85 

35.57 

15.70 

25.83 

42.82 

30.10 

42  84 

2.22 

9.10 

.50 

31.07 

7.50 

1.35 

7.26 

90.80 

4. 20 

2.08 

300.00 

,310.00 

855.90 

.,  795. 00 

857.00 

98.00 

38.93 

74.24 

150. 30 

150.00 

60.00 

18.45 

91.05 

8.40 

4.25 

58.80 

65.50 

77.37 

285. 00 

108.00 

27. 10 

3.51 

40.40 

45.00 

8.22 

41.17 

71.55 

247.74 

131.20 

4.50 

145.  52 

192. 20 

5.50 

287.48 

2.50 

660.12 

144.00 

2.76 

87.68 
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2008      EEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Tablk  No.  1. — Detailed  Btatement  of  expenditures  made  in  eonnection  with  the  work  of 
remoring  obetrudione  in  MUeieHppi  River,  ete. — Continued. 


Date. 


1897. 
Jan... 


Feb. 


Mar. 


Voucher. 


To  vbom  paid. 


For  what  paid. 


Coal 

Supplies . 

Coal..!!! 
Wood.... 
Pay  roU. . 
...-do... 
....do... 

do. 

do. 


F.  J.Loufpneyer 

Valeutine  Resch 

Geo.  T.  Sains  &^  Co 

Jaa.  A.  Tappan 

J .  T.  Ferguson 

Sundry,  persons 

do 

do 

do 

....  do 

Towner  &  Co Supplies. 

J.  E.  Le  Duke l  Wood 

P.T.  Langan I  Lumber 

N.  B.Ward Supplies... 

L.  8.  Koerber do 

Peatross  Cameron  &  Co I  Coal 

Western  Union  Telegraph  Co i  Telof^rams . 

William  Isom '  Services... 

L.  P.Lanrent '  Supplies... 

Anchor  Line  Store > do 

A.6.  Braner I do 

M.M.Buck  Manufactttring  Co > do 

Cairo  City  Coal  Co i  Coal 

Chas.  Knev I  Meat 

John  Lowell |  Supplies... 

Pittsburg  Coal  Co I  Coal 

Simmons  Hardware  Co Supplies ... 

Jaa.  A.  Tappan '  Coal . 


H.O.Vreeland  4>  Son '  Supplies 

Valentine  Resch • do 

Arrow  Boiler  Compound  Co i  Boiler  compound  . 

Big  Muddy  Coal  and  Iron  Co '  Coal 

Chas.  W.  Barstow I  Supplies 

Bauer  Grocer  Co do 

F.  W.  Brockman  Commission  Go do 

W.RColoord I  Screws 

Crown  Coal  and  Tow  Co Cosl 

M.  Dougherty Supplies 

A.Holderbv I  Milk 

Hart  Coal  Co Coal 

A.M.Nelson  Paint  Co <  Supplies 

David  Nicholson i do 

Pittaburg  Coal  Co I  Coal 

L.  M.  Rumsey  Manufacturing  Co i  Suppliea 

William  Ratican I  Coal 

Geo.  T.Sams  &,  Co •  Supplies 

J.D.  Streett&Co i  Oil 

Sundry  persons {  Payroll 

do do 


do 

do 

do 

A.  A.Ehraan 

L.  8.  Koerber 

Peatross  Cameron  ScCo 

Adolph  J.  Bentsen 

The  ConsoUdated  Coal  Co.  of  ^t.  Louis  . . . 
Huse  &  Loomis  Ice  and  Transportation  Co , 

MaltMonaghan  A  Co 

do.. -7^ , 

Western  Union  Telegraph  Co 

Chas.  Kney 

Cairo  City  Coal  Co 

Chas.  Kney 

Leonard  &  Ellis 

Matt  Monaghan  &  Co 

Pittoborg  (^Md  Co 

do 

Jas.  A.  Tappan 

Adolph  J.  Bentsen 

K.  O.  Melson  Manufacturing  Co 

Sundry  persons , 

J.H.:^rIant 

John  Lowell 

Cairo  City  Coal  Co 

FairbanlcB,  Morse  &,  Co 

Valentine  Resch 

Geo.  T.  Sams  &  Co , 

Sundry  persons 

do 

do 


do 

do 

do 

Supplies 

Milk 

Coal 

Supplies 

Ice  .!!!!!!!!! 

Supplies,. 

do 

Telegrams . . . 

Meat 

Coal 

Supplies 

Oil 

Supplies 

do!!!!!!! 

do 

Supplies 

Pipe 

Payroll 

Sawing  logs  . 

Packing 

Supplies 

do 

PayroU 

do 


Amount. 


$43.06 

18.25 

82.62 

l(i5.00 

55.00 

073.00 

366.00 

,795.00 

860.00 

.,175.00 

24.45 

20.00 

88.25 

73.22 

7.W 

195.00 

8.82 

5.00 

67.05 

75.73 

2.30 

16.15 

262.00 

78.24 

46.83 

•120.00 

4.10 

120.00 

8.55 

48.50 

71.60 

45.00 

7.10 

90.66 

21.45 

1.86 

65.00 

26.62 

3.25 

7.90 

7.05 

25.85 

285.00 

6.01 

40.80 

42.47 

5.10 

355.00 

,796.00 

860.00 

962.00 

,175.00 

9L99 

3.15 

228.00 

29.55 

70.20 

11.80 

88.25 

129.26 

3.21 

58.16 

49.20 

67.76 

27.26 

71.67 

890.00 

120.00 

120.00 

19.80 

.76 

246.50 

12.76 

65.60 

60.00 

16.18 

12.75 

24.86 

700.00 

805.00 

,606.67 
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APPENDIX  W — REPORT  OP  MAJOR  HANDBURY. 


2009 


Tablk  No.  1. — Detailed  eiafement  of  ejq^ndituree  made  in  conneotiofi  with  the  work  of 
remomng  obstructions  in  Mississippi  River,  ete, — Continued. 


Cato.    Yoncher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


80 

31 

32 

33 

34 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1 

2 

8 

4 

6 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

10 
20 
21 
22 
23 
34 
28 
26 
27 
28 
29 
80 
81 
82 
83 
84 
85 
86 
87 
88 


Pay  roll . . 

Coal 

lies.. 


Payroll.. 
Servicoa . 

do... 

Siippliea. 
Ice. 


Sundry  persona , 

Big  M'addy  Coal  and  Iron  Co 

Will.  O.  GiOBon  &S0D  Grocer  Co 

W estem  Electrical  Supply  Co 

Sundry  persons 

Joiin  A.  Kiibanks 

William  Z.  Howard 

ITonrv  Biichterkirchen 

Tiff  Jenkins 

Frank  L.  Spring 

Western  Union  Telegraph  Co 

Anchor  Line  Store 

F.Booler 

M.  M.  Buck  Kanofactaring  Co .^ . . . . 

Chas.  W.  Barstow 

Buehler  Phelsn  Paint  Manufacturing  Co 

W.R.  Coluord do.. 

H.  L.Kttiiian  &,  Co I  Sponges 

Geo.  J.  Fitz  Foundry  and  Machine  Co j  Ctistlngs 

Huse  &  Loomis  lee  and  Transportation  Cc .  i  Ice 

Missouri  Car  and  Foundry  Co i  LuTOl>er . 

National  T^ead  Co Supplies 

Piatt  &  Thomburgh  Paint  and  Giass  Co. .  I do  . . 

Simmons  Hardware  Co I do  .. 

Western  Iron  and  Supply  Co Valves. 

Western  Anthracite  Coal  Co 

Anchor  Line  St^ore 

Broderick  Sc  Bnscom  Rope  Co , 

Berry  Bros.,  Limited 

H.L.Ettnian  &  Co 

A.M.  Nelson  Paint  Co 

Phitt  &  Thornburgh  Paint  and  Glass  Co. 

Paddock-Uawlev  Iron  Co 

J.  D.  Strectt  &  Co. 


Supplies 

Telegrams 

Supplies 

Sectional  ooToriiig. 

Supplies , 

do 

do 


Cos]  . 

»lies.... 

io 

Japan  drier. 
Sponges  .... 
Supplies.... 

Zino 

Iron 

Supplies 


Buehler-Plielan  Paint  Manufacturiug  Co.' do 


Christy  Fire  Clay  Co. 
MofBtt-Wcst  Drug  Co 

J.D.Streeit&Co , 

Sundry  persons 

do 

do 


do... 

OU 

....do.- 
Payroll. 

do. 

do. 


Eilward  Culver I  Services  . 


Adolph  J.  lienisen 

Buehler-Phelan  Paint  Manufacturing  Co. 

Robert  Freise , 

Richard  Gars tnng 

Huso  &  Loomis  Ice  and  Transportation 
Co. 

John  Lowell 

Missouri  Car  and  Foundry  Co 

Frank  Maree 

National  Lead  Co , 

John  O'Brien  Boiler  Works  Co 

H.  G.  Vreeland  &  Son 

Bauer  Grocer  Co 

F  W.  Brockman  Coroni  ission  Co 

Casper  Stehle  &  Son 

F.Bocler 

M.  M.  Buck  Manufacturing  Co 

Bannantine Galvanised  Iron  Manufactur- 
ing Co. 

Bradlee  &  Co 

Wm.  Barr  Dry  Goods  Co 

Sam  nel  Cupples  Woodenware  Co 

D.Crawford  &  Co 

Drey  &,  Kahu 

Flschman  &  Matthews 

Richard  Qarstang 

....do 

R.  B.  Gray  China  Co 

J.  Kennard  &  Sons  Carpet  Co 

Jules  C.  Lachance 

Meyer  Bros.  Drug  Co 

Missouri  Glass  Co 

Monarch  Rubber  Co 

Paddock -Hawley  Iron  Co 

H.  E.  Piggolt  &  Co 

Page&Tolkaes 

Tbos.  Sexton  Stove  and  Range  Co 

N.M.Simonds 

St  Louis  Electrical  Supply  Co 


Snnpliei 

Yellow  ocher. 

Milk 

Supplies , 

Ice 


Supplies 

Lumber 

Services 

Supplies 

do 

do 

do 

do 

Looking-glasses  — 
Sectional  covering. 
Supplies 


Chain..... 
Supplies . 

do  ... 

...do... 

Glsas 

Supplies. 
Repairs.. 
Supplies . 

!;!!do ".".'. 
Painting. 
Supplies . 

'.'.V.do'.'.l 
....do... 

Iron 

Supplies . 

do  ... 

...do... 
do... 


1983.16 

168.00 

11.88 

13.60 

682.84 

75.00 

60.00 

61.63 

8.57 

6.  10 

2.06 

8.65 

85.80 

40.26 

4.60 

8.58 

6.08 

2.00 

46.76 

20.20 

10.20 

36.05 

18.03 

1.70 

60.72 

67.00 

5.08 

14.97 

.70 

8.75 

8.90 

32.63 

83.45 

05.94 

8.13 

69.70 

3L57 

4.76 

555.00 

1.296.20 

1,327.50 

83.33 

213.11 

11.67 

16.80 

189.18 

23.04 

424.84 
262. 24 

6.00 

150.34 

10.46 

6.15 
515.73 
166.03 

3.75 

144. 82 

283.24 

32.44 

521.76 
29.75 
26.50 
14.10 
8.69 
53.50 
33.50 

2.35.00 
7.30 
76.60 
20.00 

149.52 
80.78 
72.41 

100.54 

56.87 

42.20 

30.50 

4.60 

8.00 
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Tablk  No.  1. — Detailed  ai^iement  of  expenditures  made  in  connection  tcith  the  work  of 
removing  ohstruetione  in  Mieeiasippi  Biver,  etc, — Continued. 


Pat«. 


1807. 
May.. 


Jnne  . 


Voucher. 


To  whom  paid. 


SironinnB  Hardware  Co 

J.  D.  StrMtt  &^  Co 

H.  G.  Vreeland  &  Son 

Weatem  Brass  MannfRcturing  Co 

Westom  Anthracite  Coal  Co 

Wie<ler  Paint  Co 

Snndry  persona 

Wm.Prufrock 

Sundry  persona 

do , 

do 

P.D.Cunningham 

Adolph  J.  Bentzen 

Jolin  Lowell 

Trorlloht-Dnncker  &  Kenard  Carpet  Co. ., 

Day  Rubber  Co 

Michael  Bennett.. 

Jno.  B.  Bonecnm] 

Robert  F  reise 

John  J.  Ganahl  Lumber  Co 

Ludlow-Saylor  Wire  Co 

Mermod-Jaccard  Jewelry  Co 

Missouri  Glass  Co 

Piatt  &,  Thomburgh  Paint  and  Glass  Co 

Paddock-nawlej  &on  Co 

J.  D.  Streett  &  Co 

Thos.  Sex  ton  Stove  and  Range  Co 

Waters  Pierce  Oil  Co 

Zittlosen  Manufacturing  Co 

Zwarts  Homeopathic  Pharmacy  Co 

A.  G.  Braner 

Donnewald-Stophan  Coal  and  Coke  Co. . . 

Excelsior  Wire  and  Irou  Co 

Hnae  A,  Loomis  Ice  and  Transportation  Co 

The  Lammert  Furniture  Co 

C.  F.  Liebke  Hardwood  MiU  and  Lumber 

Co. 

Moffitt-West  Drug  Co 

A.  M.  Nelson  Paint  Co 

Revere  Rubber  Co 

Jos.  F.  Schelbrinck 

St.  Louis  Transfer  Co 

Western  Iron  and  Supply  Co , 

M.M.  Buck  Manufacturing  Co 

Simmons  Hardware  Co , 

Branch-Crookes  Saw  Co 

Fairbanks,  Morse  &  Co 

R.B.  Gray  China  Co 

Stix,  Baer^t  Fuller 

Von  der  An-CIuss  Hardware  and  Cornice 

Co. 

Albert  Waycott  &  Co 

Western  Brass  Mannfactnring  Co 

Wrought  Iron  Range  Co 

Valentine  Resch , 

Arrow  Boiler  Compound  Co 

F.Bocler 

Brodorick  &,  Bascom  Rope  Co 

Interstate  Oil  Co 

Monarch  Rubber  Co 

Leonard  &  Ellis 

L.  M.  Rumsey  Manufacturing  Co 

Simmons  Hardware  Co 

Scruggs,  Vandervoort,  and  Barney  Dry 

Goods  Co. 

Western  Electrical  Supply  Co 

Anchor  Line  Store 

Cairo  City  Coal  Co 

Eau  Claire-St  Louis  Lumber  Co 

The  Laclede  Power  Co 

Missonri  Car  and  Foundry  Co 

N.  O.  Nelson  Manufacturing  Co 

Paddock-Hawley  Iron  Co 

Cairo  City  Coal  Co 

L.  Knev 

Matt  Monaghan  &  Co 

Pittsburg  Coal  Co 

Valentine  Resch , 

Simmons  Hardware  Co 

Walter  &  Rust 

A.  B.  Bowman 


For  what  ]mid. 


Supplies.... 

do 

do 

...do 

Conl 

Supplies.... 

Payroll 

Repairs 

PayroU.... 

do 

....do 

Servicea  

Supplies 

v..  Ao '.'.'.'.'.'. 

do 

Repairs 

Supplies.... 

Milk 

Lumber 

Wire 

Clock 

Supplies.... 

VMt4> 

Supplies 

Turpentine . 

Supplies 

Oil. 


Flag 

Supplies 

Coal .... .'. 

Plate  warmer. 

Ice 

Supplies 

Lumber 


Supplies . 

do  ... 

Packing . 


Supplies . 
Hauling  . 
Supplier . 

do  ... 

....do... 

Saws 

Supplies . 

siieeto!'.'. 
Saws 


Supplies 

do 

....do 

....do 

Boiler  compound 

Sectional  covering. 

Suppliea 

on 

Packing 

Oil 

Suppliea 

do 

....do 


....do... 
-...do... 

(>>al 

Lumber. . 
Supplies . 

...ido '.'.'. 
....do... 

Coal 

Meat  .... 
Suppliea . 

Coal 

Supplies . 

'.V.'.do '.V. 
Lathe.... 


AroouBt. 


$53.03 

98.84 

63.56 

119.  «5 

9.75 

34e.26 

39.17 

77.75 

300.00 

1,3g7..'iO 

1,253.33 

25.00 

137.  87 

490.53 

286.88 

5.90 

45.00 

34.  M 

12.40 

48.88 

3.57 

6.50 

1.20 

2.40 

3t.7I 

14.94 

7.50 

75.72 

7.50 

16.00 

87.70 

17.00 

5.40 

63.26 

99.71 

278.88 

7.04 
78.03 
11.20 
12.05 

8.4:i 

12.50 

597.03 

192.81 

54.20 

7.11 

7.80 
34.20 

2.90 

0.86 

2.63 

6.32 

8.06 

137.80 

210. 13 

487.59 

1.00 

12.33 

18.00 

22.81 

89.04 

368.34 

21.03 

397.37 
48.80 

132.58 
20.14 
50.60 
13.40 
20.41 
72.00 
5L76 
60.56 

180.00 
6.30 
12.02 
33.87 

240.65 
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2011 


Tahlk  No.  1,— Detailed  giatement  of  expenditures  made  in  connection  with  ike  work  of 
removing  ohsiruciione  in  Miseieeippi  River^  etc. — Continued. 


IHite.    Voucher. 


1897. 
June.. 


To  whom  paid. 


Adolph  J.  BentEen 

H.  M.  Buck  ManufacturiDg  Co 

do 

Consolidated  Coal  Co.  of  St  Louie 

Wm.  Freene 

Robert  Freise 

Hnse  &  Loomis  Ice  and  Transport atioD 
Co. 

Western  Union  Telej^aph  Co 

John  Lowell 

F.  Bocler 

Sundry  persons 

do 

do 

do 


Total  expended. 


For  what  paid. 


Supplies . 

Coal 

Supplies . 

Milk 

Ice 


Teleeraros 

Supplies 

Sectional  coveriug. 

Payroll 

do 

do 

....do 


Amount. 


$131.41 
108.30 
5.22 
65.00 
34.41 
6.00 
63.00 

1.40 

132. 41 

16.64 

300.00 

1,623.34 

200.00 

1.368.00 


83,42L64 


Table  No.  2. — Summary  of  expenses  far  operating  U,  S.  snag  boats  H.  G.  Wright  and 
J,  y.  Macomhj  in  connection  with  the  work  of  removing  ohstruciions  in  Mississippi  River 
during  fifcal  year  ending  June  SO,  1897, 


Application. 


Office  exiienses 

Expcnsies  of  snag  boat  H.  O. 
Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

MiscelLnieons 

Expenses  of  snag  boat  J.  N. 
Macomb : 

Crew 

Outat 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


1896. 


July. 
1353.00 
1,678.43 


48.00 
65.25 
11.16 


LOO 


1,275.67 
16.40 


Total.... 


56.16 

169.23 

4.70 


August.     September.     October.     Nnvoniber. !   ^J.™" 


$500.20 
1,461.82 


198.80 

620.86 

23.62 

89.69 


1,770.00 

8.20 

104.39 

491.00 

36.77 

2.70 


3,673.99  I      5,250.05 


$356.00 


2, 189. 76 

17.65 

416.80 

514.67 

835.38 

28.06 


2,149.00 
35.68 

1, 108. 00 
729.08 
88.70 


8,058.68 


$502.88  I 


2,18L17 
164. 22 
687.50 
532. 18 
341.76 
78.61 
2.10 


2, 149. 17 

2.20 

924.  70 

758.33 


$360.49 


2.141.00 

7.50 

1, 364. 00 

533.47 

26.99 

25.00 


2, 155. 00 


029.75 
251. 40 


$304.31 


2, 165. 00 
85.20 
638.86 
578. 41 
298.68 
167.81 


2,152.00 


060.00 
791.87 


178.34  , 

2. 10  I 


8,405.26  ,      7,79:J.60 


8, 132. 13 


1897. 

Application. 

January. 

Febru- 
ary. 

$358. 32 

March. 

April. 

May. 

$300.00 

1,38L83 
563. 52 

June. 

Total. 

Office  expenses 

$368.61 

$308.21 
1,629.34 

$557.06 

1, 431. 20 
.50 

$.326. 40 

1,808.00 
575. 28 

$4,r>84.38 

Expenses  of  snag  boat  H.  G. 
Wrijiht: 
Crew  ....................... 

2,148.00 

%  142. 00 

21,917.55 

Outfit 

2.10 

1,415.97 

Fuel 

809.61 

68.-».30 

112.60 

8.22 

440.70 

626.72 

107. 10 

72.87 

435.20 

263.34 

42.43 

14.35 

4. 930.  46 

Sabaistonoe 

10.00 
6L43 
819.22 

691.98 

318.32 

1.088.35 

492.58 

648. 41 

508.66 

8.43 

1,919.34 
1, 368. 65 
372.80 
699.85 
618.28 
670.30 

5, 404. 76 

Supplies 

2,317.77 

Repairs 

2.340.84 

MlMellfl  neons 

16.53 

Exnenaes  of  snag  boat  J.  K. 
Crew - 

2,155.00 
15.60 

2,155.00 

1,903.83 

1,327.60 
14.46 
67.00 
86.50 
14.34 
199.05 

1. 887. 50 
289.80 
9.76 
567.57 
218.57 
913.89 

22,499.01 

Outfit 

1. 750.  79 

Fuel 

966.56 
864. 74 
138.63 
22.75 

720.00 
09.10 

760. 20 
353.83 

7,092.15 

Subsistence 

6,852.43 

Snonlles 

1, 283. 42 

Repairs 

12.76 

2,004.48 

MlACfillaneona      ...     . 

2.10 

Total 

8,274.22   6-623.91   .5.723.48 

4,078.26 

7,83L08 

9. 676. 98 

83,42L6i 

1 

1 
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2012      KEPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

W  a. 

IMPROVEMENT  OP  MISSISSIPPI  RIVER   BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

The  object  of  the  improvement  ia  to  obtain  eventually  a  minimnm 
depth  at  standard  low  water  of  6  feet  from  the  mouth  of  the  Missouri 
Eiver  to  St.  Louis,  a  distance  of  16  miles,  and  of  8  feet  at  the  same 
stage  of  water  from  St.  Louis  to  the  mouth  of  the  Ohio  River,  178  miles, 
the  natural  depth  being  in  many  cases  from  3 J  to  4  feet.  The  channel 
is  divided  at  a  number  of  points  by  islands  forming  sloughs  and  sec- 
ondary channels  behind  them,  through  which  a  large  portion  of  the 
volume  of  the  flow  is  diverted,  to  the  detriment  of  navigation. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Louis,  the 
programme  being  to  make  the  work  continuous,  proceeding  downstream 
from  that  city. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low-water  volume  to  one  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable. 

Under  these  appropriations  work  of  this  character  was  done  at  the 
following  localities  between  the  mouth  of  the  Ohio  and  the  mouth  of 
the  Illinois  River,  viz:  Piasa  Island,  Alton  Harbor,  Sawyer  Bend,  St. 
Louis  Harbor,  Arsenal  Island,  Horsetail  Bar,  Carroll  Island,  Port  Char- 
tres,  Turkey  Island,  Kaskaskia  Bend,  Liberty  Island,  Devils  Island, 
and  in  the  vicinity  of  Cairo,  III. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881,  and 
contemplates  a  redaction  of  the  river  to  an  approximate  width  of  2,500 
feet  below  St.  Louis,  the  natural  width  being  in  many  cases  from  1  to 
1 J  miles.  The  method  employed  is  the  building  up  of  new  banks  out 
to  the  line  desired  from  the  solid  matter  brought  down  by  the  river,  and 
•  which  is  collected  by  means  of  hurdles. '  The  banks,  both  new  and  old, 
are  revetted  where  necessary.  Other  means  are  also  used  occasionally 
for  completing  or  hastening  the  depth  required. 

A  hurdle,  as  the  term  is  here  used,  is  one  of  many  silt-arresting  devices 
that  have  been  experimented  upon  in  this  country  and  elsewhere.  The 
hurdle  consists,  essentially,  of  a  row  or  of  parallel  rows  of  piling,  the 
piles  driven  either  singly  or  in  clumps,  the  piling  being  connected 
lengthwise  of  the  hurdle  by  wattling  of  fine  brush  or  by  curtains  com- 
posed of  brush  and  lodged  against  the  upstream  side  of  one  of  the  rows 
of  piles,  the  whole  forming  a  permeable  dike  through  which  the  silt- 
laden  current  can  pass,  though  with  greatly  diminished  velocity,  result- 
ing in  deposits  of  silt  above  and  below  the  hurdles. 

These  deposits  are  generally  soon  overgrown  with  willows  or  cotton- 
wood,  and  after  they  arrive  at  sufiicient  height  they  can  be  revetted  on 
their  river  fronts. 

To  guard  against  loss  by  scour  of  the  piles,  a  broad  flexible  mattress 
is  first  sunk  on  the  line  of  the  hurdle.  Through  this  mat  the  piles  and 
clumps  of  piles  are  driven. 

During  the  past  year  the  hurdles  have  been  constructed  of  clumps  of 
piles,  three  piles  and  upward  to  each  clump.  These  piles  are  driven  so 
that  when  their  upper  ends  are  drawn  together  by  means  of  a  wire  rope 
they  form  a  sort  of  pyramidal  structure,  the  horizontal  distances  of  the 
piles  from  each  other  at  the  surface  of  the  river  bed  being  8  to  10  feet, 
depending  mainly  upon  the  depth  of  the  water. 

The  wire  ropes  are  made  on  the  work;  they  are  composed  of  14  to  18 
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Htrands  of  No.  14  galvanized-iron  wire.  They  ai*e  drawn  taut  by  means 
of  the  pile-driver  machinery.  At  each  turn  of  the  rope  around  the 
upper  end  of  the  clump  of  piles  a  spike  is  driven  as  an  additional  guard 
against  the  rope  slipping,  though  the  wire  itself  generally  binds  or  cuts 
into  the  piling  sufficiently  to  prevent  any  slip.  This  method  of  draw- 
ing the  upper  ends  of  the  piles  together  appears  to  be  better  than  the 
old  one  of  bolting  them. 

The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
extreme  low  water,  excepting  that  in  the  curtain  or  wattling  row  the 
top  of  one  pile  of  the  clump  is  at  an  elevation  of  about  25  feet  above 
that  stage,  in  order  to  intercept  drift  at  high  stages  and  prevent  it  from 
erossing  the  line  of  hurdle  and  dragging  the  top  of  the  latter  with  it. 

The  curtain  or  wattled  row  is  braced  by  vertical  diagonal  braces 
beeled  against  a  row  of  clumps  spaced  at  such  distances  below  as  to 
make  the  angle  of  the  braces  about  45^. 

The  heel  of  the  brace  is  held  by  a  clevis  passing  around  one  of  the 
piles  of  the  lower  clump,  with  its  pin  through  the  brace.  At  top  the 
brace  is  bolted  to  one  or  more  of  the  piles  in  the  upper  clump. 

The  piling  of  the  hurdle  row  is  so  spaced  as  to  represent  an  equiva- 
lent of  one  pile  to  the  linear  foot  of  hurdle.  The  piles  are  driven  by 
means  of  the  hydraulic  jet  as  well  as  by  the  hammer,  the  latter  weighing 
2,400  pounds,  and  sometimes  by  both  combined. 

The  completed  eurtaiu,  or  the  wattling,  whichever  may  be  used,  is 
generally  cjirried  finally  to  a  height  of  20  feet  above  extreme  low  water. 
The  mattress  is  from  60  to  135  feet  in  width,  depending  upon  the  depth 
of  water  and  consequent  length  of  piles,  as  well  as  upon  liability  of  the 
bed  to  suffer  from  scour.  It  is  fabricated  upon  floating  ways,  in  place, 
by  wattling  brush  upon  poles  spaced  about  5  fe^t  apart  and  in  any 
length  desired.  Continuity  is  obtained  by  lapping  the  poles  and  fasten- 
ing them  together  with  spikes  and  wire.  When  additional  strength  is 
required,  wire  cables  are  used  across,  and  in  the  direction  of  the  length 
of  the  mattress.  The  brush  is  spiked  to  the  poles  at  the  edges  of  the 
mattress  and  at  other  i)oints,  about  one  spike  to  every  third  pole.  In 
sinking  the  mat  a  little  less  than  1  cubic  yard  of  broken  rock  is  required 
to  a  cord  of  brush. 

The  piles  used  in  the  liurdles  run  in  lengths  from  25  to  60  feet,  and 
their  average  i>enetration  in  the  bottom  is  about  15  feet.  They  are 
driven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300 
feet,  of  which  200  feet  is  below  the  axis  of  the  hurdle. 

In  constructing  the  shore  revetment  a  mat  about  120  feet  or  more  in 
width,  its  inner  edge  at  the  surface  of  standard  low  water,  is  sunk. 
The  bank  is  then  eventually  graded  to  a  slope  of  one  half  and  covered 
with  riprap.  Where  necessary  to  grade  the  bank  by  artificial  means, 
the  grading  is  done  by  the  hydraulic  method  or  by  means  of  shovels,  etc. 

Since  the  adoption  of  this  project  work  has  been  done  at  the  follow- 
ing localities,  by  methods  substantially  as  above  described,  viz:  Piasa 
Island,  Alton  Harbor,  St.  Louis  Harbor,  0«ihokia  Chute,  Arsenal  Island, 
Horsetail  Bar,  Carroll  Island,  Twin  Hollows,  Pulltight  and  Beards 
Island,  Chesley  Island,  «Jim  Smiths,  Sulphur  Springs,  Foster  Island, 
Lucas,  Cornice  Island,  Calico  Island,  Michaels  Landing,  Bush  Tower, 
Fort  Chartres,  Crooks  Landing,  Turkey  Island,  Ste.  Genevieve,  Liberty 
Island,  Minton  Point,  Cape  Girardeau,  Powers  Island,  and  vicinity 
of  Cairo. 

Since  hist  annual  report  works  looking  to  the  permanent  improve- 
ment of  the  river  have  been  carried  on  in  the  following  localities,  viz: 
Solphor  Springs,  Michaels  Landing,  Bush  Tower,  Ste.  Genevieve, 
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Cbester,  Liberty  aud  Powers  Island.  Work  in  the  nature  of  portable 
jetties  aud  dredging  for  the  temporary  improvement  of  the  channel 
was  done  in  the  following  localities:  Chain  of  Rocks,  Harrisonville, 
Calico  Island,  Turkey  Island,  Ste.  Genevieve,  Seventy-Six  Landing, 
Grand  Tower  Bend,  Schenimaus,  Goose  Island,  and  Hackers  Bend. 

Sulphur  Springs. — This  locality  commences  about  13  miles  below  St. 
Louis  and  extends  down  4  miles.  ' 

The  work  done  here  was  confined  to  the  east  side  of  the  river  and 
consisted  of  repairs,  extensions,  and  additions  to  the  hurdler  already 
in  place,  equivalent  in  the  aggregate  to  090  feet  of  new  hurdle.  Thi 
location  and  extent  of  this  work  is  shown  upon  PI.  I  herewith. 

Michaels  Landing  (27  miles  below  St.  Louis). — This  point  is  the  com- 
mencement of  a  series  of  works  extending  down  the  river  about  9  miles, 
covering  what  is  known  as  the  Rush  Tower  Reach. 

Ko.  1  hurdle  of  this  series  was  broken  last  season  by  a  loaded  coal 
barge  going  through  it  after  the  tornado  of  May  27, 1890.  •  The  breach 
was  enlarged  to  7.^0  feet  during  the  high  stages  of  last  winter  and  this 
spring.  The  construction  of  a  new  hurdle,  No.  2,  in  rear  of  this  open- 
ing and  the  repairs  to  No.  1  were  commenced  on  the  8th  of  June,  this 
fiscal  year,  and  are  now  in  progress.  No.  2  hurdle  is  2,800  feet  in  length, 
of  the  ordinary  type,  and  is  nearly  completed.  The  location  and  extent 
of  this  work  are  shown  upon  PL  II,  and  material  used  and  work  done 
on  this  and  other  works  mentioned  are  given  in  the  tables  devoted  to 
these  subjects  to  be  found  in  the  report  of  Assistant  D.  M.  Currie, 
herewith. 

Rush  Toicer. — The  bank  protection  placed  in  the  years  1893  and  1894 
between  Osborne  Field  and  Durfees  Landing,  38  miles  below  St.  Louis, 
had  never  been  completed  to  high  water.  The  bank  above  the  revet- 
ment had  been  eroded  back  until  there  was  danger  of  the  work  being 
destroyed.  Wherever  this  danger  was  most  imminent  additional  rock 
was  used  to  repair  breaks  and  carry  the  revetment  farther  up  the  banks. 

Ste.  Genevieve. — The  reach  of  the  river  under  improvement  in  this 
locality  extends  from  Little  Rock,  Mo.,  47  miles  below  St.  Louis,  to  near 
the  mouth  of  the  Kaskaskia  River,  7  miles  below. 

One  hurdle  on  the  Illinois  side  of  the  river  was  repaired,  and  four  on 
the  Missouri  side  extended  to  their  projected  lengths.  Some  work  was 
done  on  the  head  of  Stanton's  tow  head  for  the  purpose  of  protecting  it 
from  erosion.    The  location  of  this  work  is  shown  upon  PI.  Ill  herewith. 

Chester^  III.  (73  miles  below  St.  Louis). — The  river  and  harbor  act  of 
June  3,  1896,  contained  a  mandatory  clause  requiring  that  "$30,000  or 
so  much  thereof  as  may  be  necessary  shall  be  expended  in  removing 
the  bar  in  front  of  Chester,  111.,  and  protecting  the  west  bank  of  the 
Mississippi  River  opposite  Chester."  The  work  done  in  compliance  with 
this  law  consisted  in  revetting  the  bank  opposite  Chester  as  far  as  the 
funds  available  would  permit.  The  work  was  commenced  September  8 
and  completed  for  the  season  October  27, 1896.  The  mattress  used  for 
the  protection  of  the  foot  of  the  bank  below  low  \yater  was  of  the  usual 
type,  125  feet  wide.  The  protection  was  commenced  at  the  old  railroad 
incline  in  Clearyville  and  extended  downstream  3,310  feet.  The  rock 
revetment  was  carried  up  the  slope  of  the  bank  a  distance  of  about  10 
feet  above  low  water.  The  last  high  water  has  graded  the  upper  bank 
to  a  proper  slope  for  continuing  this  revetment.  The  funds  remaining 
will  be  sufficient  to  carry  this  up  to  about  the  20-foot  contour.  The 
location  and  extent  of  this  work  is  shown  upon  PI.  IV  herewith. 

Liberty. — This  reach  of  the  river  commences  at  Waters  Landing,  79 
miles  below  St.  Louis,  and  extends  about  6  miles  downstream. 

The  work  done  here  consisted  in  extending  to  completion  four  hurdles 
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under  constractioo  at  the  commeDcemeiit  of  tbe  year  and  building  an 
additional  one.  Tbe  east  bank  of  the  river,  known  as  Liberty  Bend, 
has  been  for  some  time  subjected  to  very  rapid  erosion.  The  bank  is 
high,  consisting  of  sand  and  loam  under  which  lies  a  stratum  of  quick- 
sand, all  of  which  makes  it  very  difficult  to  protect  from  the  erosive 
action  of  the  water.  At  a  point  near  the  upper  end  of  the  bend  a  strong 
hurdle  dike  about  700  feet  in  length  was  built  out  from  the  bank  to 
prevent  the  flanking  of  the  revetment.  Under  the  protection  of  this 
the  revetment  was  commenced  and  extended  downstream  for  a  distance 
of  6,850  feet.  The  average  width  of  the  subaqueous  mattress  was  about 
130  feet.  The  above  low- water  revetment  was  carried  up  to  the  20- foot 
stage  along  the  upper  4,450  feet,  then  gradually  down  to  the  14-foot 
stage  on  the  next  800  feet,  and  continued  at  that  height  from  thence  to 
tbe  end.  In  order  to  hold  this  bank  it  will  be  necessary  to  extend  the 
revetment  farther  downstream  and  carry  it  up  to  a  higher  stage  all 
along  its  entire  length. 

Powers  Island. — This  reach  extends  from  Commerce,  Mo.,  143  miles 
below  8t.  Louis,  downstream  about  7  miles.  Within  this  reach  are 
located  what  is  known  as  "Jacket  Pattern"  and  "Goose  Island"  shoals, 
localities  that  have  given  great  trouble  to  navigation.  The  river  here  is 
excessively  wide,  and  much  of  the  water  passes  down  sloughs  behind 
islands  or  is  spread  out  over  sand  bars. 

Doolans  Slough,  which  separates  Powers  Island  from  the  main  Mis- 
souri sliore,  is  estimated  to  carry  off  about  one-half  of  the  low- water 
discharge  of  the  river  and  cause  much  of  the  trouble  experienced  on 
the  Goose  Island  and  Jacket  Pattern  shoals. 

The  work  of  closing  this  with  a  permeable  hurdle  dam  was  com- 
menced July  9  and  finished  September  9, 1896.  The  dam  was  located 
nearly  2  miles  below  the  head  of  Powers  Island  and  4  miles  below  Com- 
merce, across  a  narrow  part  of  the  chute  where  there  is  a  width  of  only 
1,600  feet  and  where  the  banks  are  firm  an4  the  cross  section  regulai*. 

The  type  of  construction  was  that  of  the  ordinary  pile  hurdle,  but 
with  material  for  three  hurdles  massed  in  one.  The  foundation  for  the 
dam  was  the  ordinary  continuous  mattress  150  feet  wide,  two-thirds  of 
the  width  lying  below  the  piling.  On  the  top  of  this  was  another  mat 
50  feet  wide,  and  in  deep  wnter  third  and  fourth  tier  mattresses  25  feet 
wide,  laid  just  below  the  main  row  of  piling  to  reenforce  them  and  build 
up  the  bottom  to  something  like  an  even  cross  section  and  receive 
the  overfall  of  the  dam. 

The  bank  at  each  end  of  the  dam  was  protected  by  mattresses  600 
feet  long  by  125  feet  and  150  feet  wide  on  the  east  and  west  sides, 
respectively,  and  extending  250  feet  above  and  350  feet  below  the 
structure. 

The  banks  were  gnided  from  the  edges  of  these  mattresses  at  low 
water  to  their  tops  to  a  slope  of  1  on  2.  Over  this  was  laid  a  revet- 
ment of  stone.  Some  settling  took  place  in  this  revetment  during  the 
fall  and  winter,  which  was  easily  repaired. 

The  effect  of  closing  this  slough  was  very  manifest  during  the  low 
water  of  lfl»t  fall,  when  but  little  or  no  trouble  was  experienced  in 
these  shoal  places  in  the  main  channel,  which  had  heretofore  always 
given  trouble  at  that  season. 

TEMPORARY  EXPEDIENTS. 

In  my  last  annual  report  a  brief  description  was  given  of  a  jet  dredge 
boat  then  in  process  of  construction.  This  boat  was  completed  and 
commenced  operations  about  September  1,  on  the  approach  of  low 
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water.  From  this  date  until  the  end  of  October,  when  the  river  com- 
menced to  lise,  it  was  in  cominissioti.  Work  was  done  by  it  at  Harri- 
son ville  Crossing,  Calico  Island,  Stan  tons  To  whead,  Grand  Tower  Bend, 
and  Schenimans.  At  all  of  these  localities  the  channel  was  materially 
improved  by  its  operations,  the  depths  being  increased  from  1  to  3  feet. 
This  outfit  consisted  of  the  dredge  boat,  a  quarter  boat,  a  pile  driver, 
a  barge  with  supply  of  coal  and  piles,  and  one  of  the  steam  tenders. 
The  dredge  was  furnished  with  a  double  crew  during  a  part  of  the  time 
that  it  was  in  service,  in  order  that  it  might  be  operated  night  and  day. 
The  cost  of  the  dretlge  alone,  not  including  the  original  cost  of  the 
barge  and  two  pile  driver  hoisting  engines  obtained  from  our  plant, 
was  $18,001.54. 

The  average  cost  per  month  of  this  dredge  with  its  attendant  outfit 
was  approximately  $2,650.  A  tracing  showing  the  arrangement  of  the 
machinery  upon  this  dredge  and  its  method  of  operation  is  forwarded 
herewith. 

The  discharge  pipes  from  the  jet  pumps  on  the  towboat  Oefi.  H.  L. 
Abbot  were  changed  so  as  to  deliver  at  the  stern  of  the  boat  instead  of 
the  bow  as  originally  arranged,  and  two  spuds  were  added  near  the 
bow.  By  this  arrangement  the  boat  could  go  on  a  bar,  head  upsteam, 
drop  the  spuds,  work  her  wheel  and  the  jet  pumps,  and  soon  make  a 
material  increase  in  the  depth  of  water.  Working  in  this  manner  this 
boat  was  able  to  give  valuable  assistance  at  short  shoals. 

Portable  jetties, — During  the  past  two  low- water  seasons  experiments 
have  been  miide  with  cheap  devices  designed  to  concentrate  the  water 
at  shoal  places  and  by  increasing  its  velocity  induce  a  scour  that  will 
give  a  depth  of  channel  sut!icient  for  the  pressing  needs  of  navigation, 
these  devices  to  be  removed  as  soon  as  they  have  effected  their  object 
or  the  river  has  risen. 

The  results  obtained  last  season  were  very  gratifying  and  have  led 
to  the  adoption  of  a  system  which  may  be  briefly  described  as  follows: 
Having  determined  upon  the  direction  that  should  be  given  to  the  jetty 
in  order  to  produce  the  best  results  and  admit  of  the  easiest  possible 
construction,  piles  are  driven  firmly  into  the  bed  of  the  river  silongthis 
line  at  distances  apart  varying  from  10  to  20  feet,  depending  upon  the 
depth  of  water  and  the  strength  of  current.  In  extreme  caries,  instead 
of  single  piles  clumps  of  two  or  three  may  be  driven.  Along  these  piles 
at  a  proper  distance  above  the  water  surface  other  piles  are  made  fast 
longitudinally  either  by  wire  or  rope.  These  are  to  support  the  upper 
ends  of  corrugated  sheet-steel  panels,  the  lower  end  of  which  is  to 
rest  upon  the  bottom  of  the  river.  Each  panel  is  10  feet  in  width, 
measured  in  the  direction  of  the  jetty,  and  from  10  to  20  feet  long, 
depending  upon  the  depth  of  water  in  which  it  is  to  be  used.  It  is 
made  of  Ko.  14  United  States  standard  gauge  corrugated  sheet  steel, 
riveted  to  three  6-inch  I-beams,  12.50  pounds  per  foot.  Suitable  links 
or  clevises  are  provided  for  handling  the  panels.  To  prevent  scour  tak- 
ing ])lace  along  the  lower  edge  of  the  panels,  and  thus  permitting  them 
to  swing  through  between  the  piles,  a  mattress  from  8  to  10  feet  wide  is 
made  by  placing  small  fascines  side  by  side.  This  is  tied  to  the  lower 
edge  of  the  i)auels  and  sunk  with  rocks.  The  method  of  constructing 
these  jetties  is  shown  upon  the  tracing  forwarded  herewith. 

At  the  end  of  the  low-water  season  the  jetties  are  removed.  The 
panels  are  taken  up,  cleaned,  painted,  and  stored.  Tbe  piles  are  also 
removed  to  be  used  in  future  work. 

During  the  low-water  season  portable  jetties  were  constructed  and 
removed  in  the  following  localities:  Turkey  Island,  1,150  feet^   Ste. 
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Geneyieve,  1,460  feet;  Seventy-six  Landing,  750  feet;  Schenimans,  1,000 
feet;  Goose  Island,  850  feet,  and  Hackers  Bend  1,350  feet,  making  in 
all  6,560  feet.    The  field  expenditures  for  this  work  were  as  follows: 

Labor,  98,865.14;  subsistence,  $1,865.16;  piles  (not  recovered), 
$1,139.35;  stone,  $110.40;  rope,  $900;  wire,  $148.20;  spikes,  $12;  lum- 
ber, $27.66;  coal,  $1,072.86;  miscellaneous,  $300.56;  panels  (not  recov- 
ered), $1,359.92;  total,  $15,801.25,  equal  to  $2.41  per  linear  foot.  Add 
to  this  the  proportionable  expenses  for  plant,  repairs,  deterioration, 
towage,  ofiiee,  engineer  depot,  etc.,  which  amounts  to  $13,049.06,  or 
$1.99  per  linear  foot,  the  total  cost  was  $28,850.31,  or  $4.40  per  linear 
foot. 

The  cost  of  the  piles  and  panels  not  recovered  was  $2,499.27,  an  aver- 
age of  38  cents  per  foot.  Had  these  been  recovered  the  total  cost  per 
linear  foot  would  have  been  $4.02. 

If  the  jetties  had  been  abandoned  and  no  attempt  made  to  recover 
any  of  the  material  the  cost  would  have  been:  Labor,  $5,789.29;  sub- 
sistence, $1,225;  piles,  $3,632;  stone,  $110.40;  rope,  $900;  wire,  $148.20; 
spikes,  $12;  lumber,  $27.66;  coal,  $704;  miscellaneous,  $268.56;  panels, 
$18,378.10;  total,  $31,250.21.  Add  to  this  $8,500,  the  proportionate 
other  expenses  chargeable  to  this  work,  the  total  cost  will  be  $39,750.41, 
or  $6.06  per  linear  foot. 

During  the  season  about  11  per  cent  of  the  recoverable  material  was 
lost. 

In  each  of  the  localities  where  jetties  were  constructed,  except  Sev- 
enty-six Landing,  their  effect  was  hastened  by  the  aid  of  No.  1  jet 
dredge  or  the  steamer  Oen.  Abbot.  The  channel  depth  was  increased 
from  1  to  3  feet,  as  follows:  At  Tnrkey  Island,  2^  feet;  Ste.  Genevieve, 
1  foot;  Seven ty-six  Landing,  2  feet;  Schenimans,  3  feet;  Goose  Island, 
1^  feet,  and  Hackers  Bend,l  foot.  These  increases  are  after  allowance 
has  been  made  for  diiierences  in  the  stage  of  water.  The  least  channel 
depth  at  any  of  these  localities  when  the  jetties  were  removed  was  8 
feet. 

The  foregoing  facts  and  figures  fully  demonstrate  that  it  is  practica- 
ble, within  reasonable  limits  of  expense,  to  maintain  a  navigable  chan- 
nel 6  feet  in  depth  at  all  stages  of  water  between  St.  Lonis  and  the 
mouth  of  the  Ohio  River  by  means  of  portable  jetties,  aided  by  dredges, 
provided  that  the  permanent  contraction  works  now  in  process  of  con- 
struction be  maintained  and  proceeded  with ;  and  there  is  every  reason 
to  believe  that  a  channel  depth  of  8  feet  can  be  maintained  by  these 
means  when  the  whole  reach  of  the  river  tfas  been  permanently  con- 
tracted within  the  limits  contemplated  in  the  project  for  its  general 
improvement. 

There  is  now  in  store  and  ready  for  use  sufficient  corrugated  steel 
panels  to  construct  9,000  feet  of  portable  jetty  or  sufficient  for  nine 
jettieB,  each  1,000  feet  in  length.  A  party  and  outfit  on  the  ground 
with  the  material  should  put  this  in  place  at  the  rate  of  400  feet 
per  day. 

Hydraulio  dredge  No.  2. — ^With  the  view  to  giving  the  greatest  relief 
possible  to  navigation  during  the  approaching  low-water  season  by 
temporary  expedients,  authority  was  obtained  from  the  Chief  of  Engi- 
neers, June  12, 1896,  to  construct  a  second  hydraulic  dredge,  making 
use  of  such  parts  of  the  plant  belonging  to  the  work  as  could  be  made 
available. 

One  of  the  most  recently  constructed  model  barges  used  for  trans- 
porting stone  was  selected  and  given  such  additional  strength  by 
bnlkh^^  timbers  as  was  necessary  to  enable  it  to  sustain  the  heavy 
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macbiDery  to  be  placed  upon  it  witbout  vibration  wben  in  motion. 
Tbis  barge  is  135  feet  long,  witb  28-foot  beam,  and  bas  a  6-foot  depth  of 
hold.  On  it  was  placed  a  20-incb  centrifugal  pump,  actuated  by  a  hori- 
zontal compound  condensing  engine,  connected  directly  witb  the  pump 
shaft.  Diameter  of  bigb-pressure  engine,  11  inches;  diameter  of  low- 
pressure  engine,  25  inches,  witb  18-inch  stroke.  The  pump  and  engine 
are  upon  the  same  cast-iron  base.  Tbis  machinery  was  purchased  from 
Edwards  &  Co.,  New  York.  Steam  is  furnished  by  three  boilers,  Mis- 
sissippi  Kiver  type,  48  inches  diameter  and  28  feet  long,  each  having 
five  flues  11  inches  in  diameter.  The  ordinary  working  steam  pressure 
of  the  boilers  is  140  pounds.  The  engines  make  200  revolutions  per 
minute  and  tbe  pump  discbarges  about  2,000  cubic  feet  of  material. 
On  tbe  basis  that  10  per  cent  of  tbis  is  sand,  which  is  a  very  reasonable 
estimate,  the  dredge  will  excavate  about  450  cubic  yards  per  hour. 
The  suction  pipe  is  20  inches  in  diameter  from  the  pump  out  to  the  bow 
of  the  boat..  At  this  ])oint  the  pipe  branches  to  tbe  right  and  left,  with 
a  quarter  turn  15  inches  in  diameter.  At  the  ends  of  these  is  a  stuffing 
box  and  another  quarter  turn,  which  permits  the  pipe  to  extend  down 
over  the  bow  of  tbe  boat  and  into  the  water.  These  stuffing  boxes 
allow  each  branch  of  tbe  pipe  to  move  in  a  vertical  plane.  At  their 
lower  ends  these  pipes  separate  bjr  Ys  into  two  branches,  each  12 
inches  in  diameter,  and  terminate  in  nozzle  pieces  with  opening  30 
inches  by  6  inches.  The  two  15inch  pipes  are  tied  together  by  suita- 
ble bracing  and  raised  and  lowered  by  means  of  a  derrick  wiOi  boom 
extending  out  beyond  the  boat.  The  hoisting  power  is  obtained  from  a 
pile-driver  engine  taken  from  the  plant.  The  same  engine  is  used  to 
haul  the  dredge  ahead  and  keep  it  up  to  its  work. 

Immediately  at  tbe  pump  the  discbarge  pipe  makes  a  quarter  turn 
and  is  enlarged  to  24  inches  in  diameter.  It  passes  back  through  the 
boat  and  over  the  stern  on  to  flatboats,  which  support  it  for  a  distance 
of  500  feet.  At  the  stern  of  the  boat  there  is  an  8-shaped  piece  in  the 
pipe  having  a  horizontal  swivel  joint,  which  permits  tbe  discharge  to 
be  made  in  any  horizontal  direction.  Where  the  pipe  passes  from  one 
flat  to  another  there  is  a  short  piece  of  para  rubber  hose  which  permits 
a  flexible  motion.  The  flatboats  on  which  this  pipe  is  supported  are  a 
part  of  the  outfit  of  the  plant  used  for  low-water  revetment.  In  the 
discharge  pipe  near  the  pump  there  is  a  priming  valve  used  when 
starting  the  pump. 

To  operate  the  dredge  piles  are  driven  on  each  side  of  the  channel 
to  be  opened  and  at  some' little  distance  from  it  linea  are  made  fast  to 
these  and  the  dredge  and  discharge  pipe  maneuvered  by  means  of  them. 

This  dredge  was  not  completed  until  the  end  of  November,  about  the 
time  the  river  commenced  to  rise.  There  was  no  opportunity  to  give  it 
a  practical  test  upon  a  channel  bar.  but  it  was  operated  experimentally 
for  several  days  and  all  its  parts  tnoroughly  tested.  It  bids  foir  to  be 
a  very  satisfactory  machine.    Its  cost  was  $21,705.76. 

Hydraulic  dredges  Nos.  3  and  4. — The  dredges  Nos.  1  and  2  above 
described  are  what  may  be  termed  temporary  expedients,  constructed 
hastily  to  meet  tbe  urgent  requirements  of  low- water  navigation  during 
last  season.  With  the  object  of  obtaining  a  more  permanent  plant  of 
this  kind  and  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  June  3,  1896,  a  thorough  study  of  the  subject  of  dredging  as 
applied  to  river  bars  was  made.  This  bas  resulted  in  a  type  of  dredge 
of  large  capacity  and  light  draft,  which  is  easily  handled,  has  ample 
accommodations  for  its  crew,  and  at  tbe  same  time  can  readily  dispoae 
of  its  own  dredged  material  beyond  the  lateral  limits  of  the  channel  to 
be  improved. 
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The  main  features  of  the  dredge  may  be  briefly  described  as  follows: 

The  hull  to  be  made  of  steel  throughout  and  to  be  160  feet  long,  40 
feet  beam,  and  6  feet  6  inches  depth  of  hold.  There  is  an  opening  or 
well  at  the  bow,  in  which  the  suction  pipes  are  placed,  24  feet  wide  at 
forward  end,  18  feet  at  after  end,  by  34  feet  long.  The  two  projecting 
ends  thus  formed  are  tied  together  by  a  box  girder. 

There  are  two  centrifogal  pumps  with  suction  and  discharge  open- 
ings 20  inches  in  diameter.  The  discharge  pipe  is  immediately  enlarged 
to  24  inches  in  diameter.  Tlie  pumps  are  single  suction,  with  interior 
lining  capable  of  being  conveniently  removed  when  worn. 

Each  pump  is  driven  by  a  horizontal  noncoudensing  compound  direct- 
connected  engine,  15-inch  high  pressure,  26-inch  low  pressure,  with  18- 
inch  stroke,  capable  of  developing  300  actual  horsepower,  with  approxi- 
mately 200  revolutions  per  minute,  under  a  boiler  pressure  of  140  pounds 
per  square  inch,  and  maintaining,  through  the  suction  and  discharge 
pipes,  the  velocity  necessary  to  carry  at  least  20  per  cent  of  sand  with 
80  per  cent  of  water  through  500  feet  of  discharge  pipe. 

The  steam  is  to  be  supplied  by  6  boilers  of  the  Mississippi  Biver 
steamboat  type,  each  48  inches  in  diameter  and  28  feet  long,  and  con- 
taining 5  flues  each  11  inches  in  diameter.  The  boilers  are  arranged 
in  two  batteries  of  three  each,  capable  of  being  worked  separately  or 
together. 

With  each  main  pump  there  is  a  jet  pump  for  applying  water  under 
pressure  through  nozzles  to  the  sand  at  the  entrance  to  the  suction 
pipes.  The  jet  pumps  are  of  the  Worthington  type,  with  compound 
engines  capable  of  delivering  1,200  gallons  per  minute  against  a  pressure 
of  65  pounds. 

The  suction  pipe  of  each  main  pump  has  a  diameter  of  20  inches.  It 
leaves  the  pump  by  a  reverse  curve,  passes  out  through  the  hull  and 
by  a  radial  joint  down  through  the  suction  well  and  terminates  with  a 
nozzle  or  suction  head  10  feet  wide  and  20  inches  high^  and  provided 
with  screen  bars  or  lobes.  In  order  to  present  the  openmg  in  the  most 
favorable  manner  to  the  sand  the  suction  head  is  slightly  curved. 

There  is  one  discharge  pipe  for  each  main  pump.  At  the  stern  of  the 
dredge  there  is  in  each  pipe  a  reverse-curve  swivel  joint,  by  means  of 
which  the  pipe  beyond  the  dredge  is  sliglitly  raised  and  can  be  changed 
in  direction  through  an  angle  of  180  degrees.  On  the  outside  of  the 
dredge  the  discharge  pii)es  are  in  lengths  of  24  feet  connected  by 
flanges ;  each  two  of  such  lengths  are  connected  by  a  coupling  and  piece 
of  flexible  rubber  hose.  The  pipes  are  supported  every  25  feet  upon 
steel  pontoons  so  arranged  that  they  may  swing  under  the  pipe  and 
present  their  narrowest  dimensions  to  the  current.  Each  discharge 
pipe  is  500  feet  in  length  and  terminates  with  a  baffle  plate,  for  the 
purpose  of  steadying  the  pipe  line  while  the  material  is  going  through  it. 

Oabin  accommodations  are  provided  for  a  double  crew  consisting  of  50 
officers  and  men. 

The  electric-light  plant  consists  of  two  2,000-candlepower  arc  lights, 
one  4,000candlepower  focussing  headlight  with  reflector,  seventy-flve 
16-candlepower  incandescent  lamps,  with  the  necessary  engine,  dynamo, 
switch  board,  and  other  appurtenances  and  appliances  for  a  complete 
first-class  outfit.  All  other  outfit  and  appliances  necessary  to  a  com- 
plete dredge  are  provided. 

When  occasion  requires  it  is  Intended  that  the  dredge  shall  be  in 
operation  night  and  day.  The  output  per  hour  will  be  600  yards  or 
1,200  yards  for  the  dredge. 

Four  sheets  of  drawings  showing  the  main  features  of  the  dredge  are 
forwarded  herewith. 
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After  the  plans  and  specifications  for  this  dredge  had  been  prepared 
proposals  for  constructing  two  were  advertised  for  Febrnary  6, 1897. 
The  bids  received  were  opened  March  8, 1897.  The  lowest  of  these 
being  The  Bucyrus  Company,  South  Milwaukee,  Wis.,  in  $204,800  for 
both,  a  contract  was  entered  into  with  them  March  17, 1897.  The 
dredges  are  to  be  completed  on  or  before  October  10, 1897.  Satisfac- 
tory progress  is  being  made  with  their  construction. 

Plant — The  plant  pertaining  to  this  work  was  kept  in  good  state  of 
repairs  during  the  year  and  rendered  efficient  service.  There  are  16 
of  the  barges  used  for  transporting  stone,  brush,  and  other  material 
that  have  been  in  constant  service  for  fourteen  years.  They  are  prac- 
tically beyond  repair  and  will  have  to  be  replaced  by  new  ones  after 
one  more  season's  work.  One  or  two  new  towboats  will  also  be  needed 
for  carrying  on  the  dredging  operations. 

Surveys  and  investigations. — During  the  year  a  resurvey  of  the  river 
has  been  made  at  the  low-water  stage  from  Eed  Rock,  Mo.,  87  miles 
below  St.  Louis,  to  the  mouth  of  the  Ohio.  Tbis  has  been  ))lotted  to  a 
scale  of  1 :  100,000.  A  tracing  from  the  map  is  forwarded  herewith. 
The  details  connected  with  this  survey,  together  with  the  physical  data 
relating  to  the  Mississippi  River  between  the  mouth  of  the  Missouri 
and  the  mouth  of  the  Ohio  rivers,  collected  siuc/C  last  annual  report, 
may  be  found  in  the  report  of  Assistant  John  O.  Holman,  which  is  also 
forwarded. 

Mr.  D.  M.  Ourrie  has  continued  to  discharge  the  duties  of  principal 
assistant  engineer  upon  the  work  and  Mr.  William  S.  Mitchell  and  Mr. 
Gerald  Bagiiall  those  of  assistants  in  charge  of  the  large  field  parties. 
The  procuring  of  brush  and  quarrying  of  stone  by  hired  labor  was 
done  by  parties  in  charge  of  Mr.  E.  D.  Libby,  assistant  engineer.  The 
engineer  depot,  at  which  a  large  part  of  the  supplies  for  the  work  is 
assembled  and  distributed  and  rei>airs  to  tools  and  minor  repairs  to  the 
floating  plant  are  made,  has  continued  in  charge  of  Superintendent  0. 
D.  Lamb.  All  these  gentlemen  have  satisfactorily  discharged  their 
several  duties. 

For  further  details  concerning  the  operations  of  the  year  reference  is 
invited  to  their  reports,  which  are  herewith  transmitted. 

ESTIMATE. 

The  original  estimate  of  the  cost  of  the  improvement  of  the  Missis- 
sippi River  between  the  mouth  of  the  Ohio  and  the  mouth  of  the 
Missouri  River,  as  revised  in  1883,  is  $1(5,307,500. 

The  aggregate  amount  of  the  funds  appropriated  and  made  available 
for  this  work  to  June  30, 1897,  is  $7,853,333.32. 

The  total  appropriations  for  this  work  to  date  amount  to  $8,033,333.32. 
Of  this  amount  $180,000  was  allotted  by  acts  and  projects  for  improve- 
ment between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Har- 
bor, leaving  a  balance  of  $7,853,333.32,  as  stated  above,  to  be  applied 
to  the  project  for  the  general  improvement  of  the  river  between  the 
mouth  of  the  Missouri  and  the  mouth  of  the  Ohio  River. 

Of  this  amount  there  was  on  hand  June  30,  1897,  an  available  bal- 
ance of  $780,566.82,  exclusive  of  outstanding  liabilities.  The  amount 
that  has  been  expended  on  the  project  to  this  date  is  therefore 
$7,072,766.50. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  is 
$499,325.48. 
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This  available  balance  includes  the  balances  unexpended  from  special 
allotments  made  by  Congress,  as  follows: 

For  bank  protection  at  Cairo,  111.,  act  of  Jaly  5, 1884 $8,600.00 

For  continaing  improvement  at  Cape  Girardeau.  Mo.,  act  of  Angast  6, 
1886 23,500.00 

For  bank  protection  on  east  side  of  Mississippi  River  opposite  to  mouth 
of  Missouri  River,  act  of  June  3, 1896 50,000.0(' 

For  removing  bar  in  front  of  Chester,  111.,  and  protecting  west  bank  of 
river  opposite  Chester,  act  of  June  3,  1896,  $30,000;  balance  unex- 
pended       6,155.82 

Total 87,255.82 

The  jiver  and  harbor  act  of  June  3, 1896,  provides  that  contrac^ts 
may  be  entered  into  and  material  purchased  and  work  done  otherwise 
than  by  contract  for  the  section  of  the  Mississippi  River  between  the 
mouth  of  the  Ohio  and  the  mouth  of  the  Missouri  Biver  for  the  fiscal 
year  ending  June  SOj  1897,  not  to  exceed  in  amount  $325,000. 

From  this  amount,  when  it  becomes  available,  it  is  expected  to  pay 
for  the  two  steel-hulled  hydraulic  dredges,  now  contracted  for  and  in 
process  of  construction,  and  for  stone  and  piles  to  be  used  in  contrac- 
tion works  and  revetting  the  banks  also  contracted  for.  The  full 
amount  of  this  $325,000  may  be  used  in  discharging  the  obligations  of 
these  contracts. 

The  balance  of  the  estimate  for  the  original  project  not  appropriated 
June  30,  1897,  is  $8,544,166.68. 

It  is  estimated  that  the  sum  of  $800,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1899,  in  the  work  of  the  original 
project  and  in  the  temporary  work  required  by  the  river  and  harbor 
act  of  June  3, 1896. 

This  work  is  in  tbe  collection  district  of  New  Orleans.  The  nearest  port  of  entry 
is  St.  Louis,  Mo.,  at  which  place  tbe  onstoms  collected  during  the  fiscal  year  ended 
June  30,  1897,  amounted  to  $1,139,723.86.  The  amount  of  internal  revenue  collected 
was  $6,825,959.28. 

Money  statemenU 

July  1, 189C,  balance  unexpended $608,511.08 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 673, 333. 33 

1,281,844.41 
June  30, 1897,  amount  expended  during  fiscal  year 499, 325. 48 

July  1, 1897,  balance  unexpended 782,518.93 

July  1, 1897,  ontotanding  liabilities $1,952.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts (*) 

■  1,  952. 11 

July  1, 1897,  balance  available 1780,566782 

Amount  (estimated)  required  for  completion  of  existing  project 8, 544, 166. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


*  Tbe  river  and  harbor  act  of  June  3, 1896,  authorized  contracts  to  be  entered  into 
and  work  to  be  done  to  the  amount  of  $325,000.  Under  this  authority  contnictH  have 
been  entered  into  as  per  table  herewith,  which  will  consnme  this  entire  amount.  At 
the  end  of  the  fiscal  year  the  amount  had  not  been  appropriated. 

t  Of  this  balance  special  allotments  have  been  made  by  Congress  as  follows: 

Bank  protection  at  Cairo,  111.,  act  J uly  5, 1884  (balance) $8, 600. 00 

Ccmtinuiug  improvement  at  Cape  Girardeau,  Mo.,  act  of  August  5, 1886 

(balance) 22,500.00 

Removing  bar  in  front  of  Chester,  111.,  and  protecting  west  bank  of  river 

opposite  Chester,  act  of  June  3, 1896  (balance) -     6, 155. 82 

Bank  protection  on  east  side  Mississippi  River  opposite  mouth  of  Missouri 

River,  act  of  June  3, 1896 ^ c0,000.00 

Total 87,255.82 
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Li$t  of  apprapriaiian$. 


By  act  of— 

June  10, 1872 $100,000.00 

March  3, 1873 200,000.00 

Juiie23,1874 200,000.00 

March  3, 1875 200,000.00 

August  14,1870 200,000.00 

June  18, 1878 240,000.00 

MaTch3,1879 200,000.00 

June  14, 1880 260,000.00 

March  3, 1881 600,000.00 

August  2,1882 600,000.00 

July  5, 1884 620,000.00 


By  act  of— 

August  5,1886 $375,000.00 

August  11,1888 300.000.00 

September  19, 1890 400, 000. 00 

July  13, 1892 525,000.00 

March  3, 1893 658,333.33 

August  18, 1894 758, 333. 33 

March  2, 1895 758,333.33 

June  3, 1896 275,000.00 

June  4, 1897 .'....  673, 333. 33 

Total  ....: 8,033,333.32 


Ahstraot  of  proposah  for  pile8  received  in  response  to  advertiaement  of  March  S,  1897,  and 
opened  march  £^,  1897,  oy  Maj,  Thoe.  H,  Handbury,  Corp  of  Engineers,  at  81.  Louis,  Mo. 


Name  and  addraes  of  bidder. 

First-class  piles  (price  per  foot) .              | 

Mo. 

8,200,  36  to 
40  feet. 

2,400,  41  to 
45  feet. 

1,600,  46  to 
60  feet. 

800,  51  to 
86  feet 

Amount 

1 

George  Wolf,  Grand  Tower,  111 

Cents, 

CenU. 

Cents. 

Cents. 

2 
8 

4 

P.  S.  McCann,  Grand  Tower.  Ill 

Fred.  Hartweg,  Cincinnati,  Ohio. . . . 
H.  A.BnaaelL  St.LoniB.Mo 

il 

s 

1 

1 

$36,540.00 
43,500.00 
87,410.00 

Kame  and  address  of  bidder. 

Second-class  piles  (price  per  foot). 

Mo. 

400,  25 
to  30 
feet. 

1,600, 31 
to  86 
feet. 

2,000,36 
to  40 
feet 

,2,000,  41 
to  45 
feet 

1,200,  46 
to  50 
feet 

800,51 
to  65 
feet 

Amount 

1 

S 
S 
4 

n 

George  Wolf,  Grand  Tower,  HI 

John  EL  Crowder,  Commerce,  Mo. . . 

P.  S.  McCann,  Grand  Tower,  Ul 

Fred.  Hartweg,  Cincinnati,  Ohio. . . . 
H.  A.  Kussell,  St  Lonis,  Mo 

Cents. 

v 

p 

Cmts. 

? 

? 

CenU. 

? 

Cents. 

CenU. 

Cent*. 

$25,147.25 
19,788.00 
24,735.00 
21,437.00 
19, 788, 00 

• 

Acceptance  Tecommended  of  bid  No.  2  for  flrst-dass  piles,  and  bid  Nos.  2  and  5  for 
Becond-class  piles. 

Abstract  of  proposals  for  stone,  received  in  response  to  advertisement  dated  March  £,  1897, 
and  opened  March  $2,  1897,  at  12  o^clock  noon,  hy  Maj.  Thos.  JET.  Handbury,  Corps  of 
Engineers,  at  St.  Louis,  Mo.,  for  work  of  improving  Mississippi  Biver  between  mouths  of 
Ohio  and  Missouri  rivers. 


Ko. 


Kame  and  address  of  bidder. 


Quantity 
offered. 


Price. 


Amount 


Bemarks. 


Wm.  G.  Allison  and  Sab.  Oliyer, 
Chester,  111. 

Bussen  Bros.,  St  Louis,  Mo. . . . 

Earl  E.  Burke,  Keeleys  Land- 
ing, Mo. 

Nelson  Sisson,  Grand  Tower, 
111. 

Wm.  C.  Swanwick,  Cheater,  lU. . 

Bennett  James,  Mitohie,  HI 


St.  Louis  Quarry  and  Construc- 
tion Co.,  St  Louis,  Mo. 

John  W.  Bono,  Chester,  Hi- 


James  Short,  St  Charles,  Mo. . . . 

do 

....do 

....do 

Martin  Lorona,  St  Louis,  Mo. . . 

John  A.  Lohrum,  St  Louis,  Mo. 


C%i.  yards. 
40,000 

10,000 
20,000 

10,000 

80,000 

40,000 

40,000 

40,000 

10,000 
10,000 
10,000 
10,000 
20,000 

20,000 


CenU. 
89 

50 
48 

51 

8»A 
87| 
68 


61 
47 
63 
60 
40 

60 


$16,600 

6,000 
0,600 

6,100 

11,970 

14,050 

23,200 

14,000 

6,100 
4,700 
6,800 
6,000 
0,800 

10,000 


1  bid  only  received.    Landing  1 

mile  above  Chester. 
Landing  Quarantine,  Mo. 
Landing    near    Keeleys,   Cape 

Girardeau,  Mo. 
Landing  opposite  Grand  Tower, 

111. 
Landing     Menazd,    Randolph 

County,  m. 
Landing  Penitentiary,  Chester, 

Landing  St  Louis  Workhouse 
Quarry  and  Chester  Peniten- 
tiary Quarry. 

Southern  Illinois  Penitentiary 
Landing,  Chester,  III. 

}  mile  above  Sand  Depot,  Mo. 

Chester.  UL 

Apple  Creek,  Mo. 

Grays  Point  Mo. 

Landing  foot  Cahokla  streei,  St. 
Louis,  Mo. 

Landing  foot  Osage  street,  St. 
Louis,  Mo. 


Acceptanoe  recommended  of  bid  No.  3. 
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AUtraei  of  propo9al8  for  two  hydraulic  dredges  received  in  response  to  advertisement  dated 
February  6, 1897,  and  opened  Mareh  8, 1897,  at  IB  o'clock,  noon,  &y  Maj.  Thos,  H.  Band- 
htry.  Corps  of  Engineers,  at  St,  Louis,  Mo, 


No. 

Kame  and  addreas  of  bidder. 

Price  for  two 
dredges. 

Price  for 
one  dredge. 

1 

John  O'Brien  Boiler  Works  Co.,  St.Loiiia,Mo 

$224,900.18 
204.800.00 

$118, 000. 11 
102, 400. 00 

i 

The  Bacyms  Co.,  Sooth  Milwaukee,  Wis 

Aooeptance  recommended  of  bid  No.  2. 


List  of  contracts  in  force* 


Articles. 


Name  of  contractor. 


Date  of  ap- 
proval. 


Date  of  begin- 
ning worlk. 


Dateof  expin^ 
tion. 


2  hydranlio  dredges . 
4,0001" 


)  piles,  more  or  less . 


20,000  onbio  yards  stone,  more 
12,000  piles,  mATO  or  less 


TheBnoyrnsCo 

H.  A.  Russell 


EarlB.  Barke 

John  H.  Crowder... 


Apr.   0,1807 
Apr.  14, 1897 

May    5,1897 

May    6,1897 


April  16.1897 
15  davs  after 

notice. 
....do 


.do. 


Oct.  10, 1897. 
Whendolireryia 
completed. 
Vo. 

Do. 


COMMBRCIAL  STATISTICS. 

Bsce^is  and  shipments  at  8t,  Louis,  Mo.,  during  the  years  1893, 1894, 1895,  and  1896, 


Articles. 


1883.       -  1804. 


1895. 


1896. 


BBCBIFTS. 

Barbed  wire,  orea,  and  metals  (pig  and  manafactored) . 

Cement 

Goal  and  ooke 

Cotton  and  cotton  prodaots 

Groceries  and  dairy  products 

Hay,  seed,  grain,  Hoar,  meal,  etc 

Live  stock  and  products 

Lumber 

Merchandise  Mid  sundries 

Tegetablea  and  fruits 

White  lead,  oils,  etc 

Wines  and  liqnora 

Wool -!: 


Ton9. 

11, 357 

13, 429 

23,180 

903 

22,868 

77.709 

13,392 

120. 510 

304,090 

5,440 

68 

181 

209 


Tons. 

23,942 

7,718 

26,025 

2.249 

20,407 

77,489 

14,820 

228,087 

175.633 

6,133 

48 

79 

280 


Tons. 

24,750 

11,026 

18,785 

1,583 

16, 481 

67, 586 

20,623 

189,721 

138, 317 

19, 321 

63 

76 

490 


Total. 


599.406 


583,510 


508,830 


SHipmirTS. 

Barbed  wire,  ores,  and  metals  (pig  and  maunfactnred). 

Cement 

Coal  and  coke 

Cotton  and  cotton  products 

Groceries  aiul  dairy  products 

Hay,seed,  grain,  flour,  meal,  etc 

Live  stock  and  piroducts 

Lumber 

Merchandise  and  sundries 

Vegetables  and  fruits 

White  lead,  oUs,  etc 

Wines  and  liquors 

Wool 


7,912 


2,066 


8,373 


28,874 

19 

11,789 

274, 201 

7,631 

6 

95,009 

3,210 

1,513 

6,038 

8 


76,055 

16 

9,479 

148, 477 

9,955 

3,135 

105,261 

1,878 

1.356 

5,383 

19 


47,402 

11 

11,645 

123, 734 

10,305 

4,453 

94,459 

3,273 

1,828 

3,852 

21 


Total. 


436,900 


363,080 


803,355 


Tons. 

30,895 

9,342 

50,820 

2,822 

14,440 

55,148 

27,474 

173, 891 

300,741 

6,383 

44 

60 

206 


671,765 


2,277 


99,558 

10 

0.919 

350. 180 

10.233 

5,457 

85,213 

2,076 

2,575 

4,911 

1 


572,410 


Transferred  by  ferries  across  the  river  at  St,  Louis, 


Tons. 


1883 2,829,053 

1894 2,826,859 


Tons. 


1895 2,809,791 

1896 2,529,786 
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Shipments  down  the  river  from  landings  between  St,  Lows  and  Cairo  dwring  the  j/eare  1893, 

1894, 1895,  and  1896. 

Grain,  inoluding  flour,  meal,  etc.,  and  coal:  Tons. 

1893 21,294 

1894 57,120 

1895 26,715 

1896 75,513 

EEC  A  PIT  UL  A  TION. 


1893. 

1894. 

1895. 

1896. 

Recoiptaand  aliipmontii  at  St.  Lonis 

Transferred  bv  forrie.s  at  St.  Louis 

Tont. 
1, 036, 306 
2,829,053 
2i;294 

Tone. 
946,590 
2,826,859 
67,130 

Tons. 

812,185 

2, 809, 791 

26,715 

TonM. 
1,244.175 
2, 529, 788 

Shipped  from  landings  between  St.  Louis  and  Cairo.. 

75,513 

Total 

8, 886, 652 

8, 830, 569 

8,648,691 

8, 849, 474 

List  of  steam-power  boats  that  aiTired  at  St.  Louis  during  the  year  1896. 


Size  of  boats. 

Draft 

Boate. 

Times 
arrived. 

Under  500  cross  tons 

F$€t. 

2.5  to  6 
4  to  7.6 
6  to  9.6 

86 
21 
12 

1,251 
711 

Between  500  and  1,000  gross  tons 

Over  1,000  gross  tons 

882 

Total 

' 

119 

2,844 

List  of  barges  and  scows  thai  arrived  at  St.  Louis  during  the  year  1896. 


Size  of  boats. 

Draft 

scows. 

Times 
arrived. 

TTndor  500  firrosB  tonB  ••••••.•••••.••••••••...••••»..•...••••..•••..•• 

Feet. 
2.5to7.6 
5.2to8 
6.3  to9 

fi76 
21 
60 

976 

Between  500  and  1,000  gross  tons 

96 

Over  1,000  gross  tons 

236 

Total 

856 

1.807 

List  of  steamers  and  barges  peimanenily  enrolled  and  Uoensed  at  the  port  ofJSt.  Louis  om 
the  31st  day  of  December,  1896. 


Number 

of 
vessels. 


Gross 
tonnage. 


Not 
tonnage. 


Permanently  enrolled; 

Steamers  (wood) 

Barges 

Steamers  (iron) 

Permanently  licensed : 

Steamers  under  20  tons  (wood) 

Steamers  under  20  tons  (iron) . 

Barm  under  20  tons 

Yaonts  under  20  tons 

Total 


82,027.02 
1,690.29 

68.96 
86.60 
27.79 
30. 28 


30,175.76 

81, 936. 18 

1,639.82 

66.96 
44.00 
27.70 
25.77 


102 


114.618.24 


113,907.17 
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OOHSTBUCnOX. 
Co9t  of  work9  during  fitedl  year  ending  June  SO,  1S97. 


Lftbor,  plaai,  and  niAtetial. 


Labor,  superintendence,  ete. . 
United  States  Bngineer  Office 

Genersl  expense 

Plant 

Material 

Steamer  Gen.  Qillmore 

Steamer  Gen.  T.  L.  Casey 

Steamer  Gen.  H.  L.  Abbot ... 

Steam  tenders 

Qnarter  bargee ■ 

Quarter  boats 

Office  and  surrey  boats 

Pile  driTsrs 

Machine  shop 

fbnaU  boats 

Portable  quarters 

Tools  and  appliances 

Boarding  outfit 

Office  fomltiire .............. . 

Sabslstenee 

Brash 

Piles 


13. 


Bope. 

Wiie 

Iron 

Nails , 

Spikes 

Screw  bolts 

Clevises 

Lumber 

CqsI 

Coal,  blacksmiths' 

Msteiial,  miaoellaneons.. 


Total 15,097.92 


Salphnr 
Springs, 
hurdles. 


610.98 
019. 12 
008.00 
643.48 
644.01 
67.82 
62L54 


290.64 


68.96 
29.26 

452.76 
28.80 

819.66 


122.64 

63.24 

4.55 

899.18 

7SO.0O 

t,  752.  SO 

878.86 

27.00 

235.60 

L78 


48.00 
20.49 
54.27 
19.  U 

284.65 
.88 

185.88 


Bush 
Tower, 
proteo- 


1784.21 
160.42 
133.73 
417.26 
140.84 
24.48 
140.64 
126.68 


17,740.41 
758.06 
665.55 

1,834.54 
245.68 


2L67 
14.68 


20.56 


80.66 

15.81 

.91 

176.59 


1,92LI 


4.60 


1.60 


4,185.91 


Miohaels, 
hardies. 


1,045.90 
556.08 
288.65 
10L92 
230.09 
278.06 


844.49 

8.18 

405.86 


1,186.21 

3.449.07 

6,993.00 

4,100.88 

181.25 

89.41 

1.46 

34.80 

9a20 


7.29 

494.22 

.38 

88.46 


31,997.01 


Bte-Gen- 
eTiere, 
HI.,  har- 
dies. 


$875.17 
150.24 
122.76 
400.92 
162.03 
42.84 


98,854.69 
1,677.40 
1.382.26 
4, 428. 56 
1,673.31 


24.22 
16.68 
17.73 
8.99 
96w04 


72.67 

1.65 

51.10 

26.35 

1.17 

147.77 

229.50 

403.68 

407.28 

63.00 

18.72 


ILIO 


22.98 

"'too' 


StcGen- 
eyieTC, 
Mo.,  hnr- 


240.12 
810.86 
217.98 
105.64 
206.85 
45.22 
1,042.72 


Ste.  Gen- 
evieve, 

Mo.,  pro- 
tection. 


9435.82 

84.20 

09.86 

220. 30 

78.06 


Chester. 
Mo.,pro- 
tectfon. 


87.00 


1,236.42 

10.45 

511.00 

263.50 

11.57 

2,242.72 

8, 901. 19 

5.120.39 

6,525.56 

283.32 

233. 52 

4.90 


.52 
163.23 
408.20 


500.11 


10.45 


81.00 

5.61 

29.48 

8.17 

512.84 

.05 

145. 17 


3.40 


$4,736.06 

375.06 

281.53 

1, 102. 62 

718. 16 


234.40 


177.92 
106.38 
38.57 


861.13 

17.60 

286.16 

147.56 

6.11 

1,362.02 

6,86L20 


6,335.30 

220.50 

184.30 

2.67 


91.00 


2.30 


12.15 
103.87 


80.00 


3, 875. 49  ;41, 810. 99  j  2, 063. 01     23, 844. 18 


Labor,  plant,  and  material 


Liberty, 
protection. 


Liberty, 
hurdles. 


Power 
Island.  Mis- 
soari,  har- 
dies. 


Portable 
Jetties. 


Dredging. 


Total. 


Labor,  superintendence,  etc. . . 
ITnited  States  Engineer  Office. 

General  expense 

Plant 

Material 

Steamer  Gen.  Gillmore 

Steamer  Gen.  T.L.  Casey 

Steamer  Gen.  H.  L.  Abbot 

Dredge  If  0.1 

Dredge  Na  2 

Steam  tenders. 


$18,580.31 
2,571.68 
8,126.76 
7,758.68 
2,470.85 
250.92 
875.94 


$8,920.44 
1,645.48 
1,858.80 
4,884.72 
1,612.19 


$20,918.71 
8,916.21 
8,226.66 
9,343.85 
8,988.16 


105.48 
825.16 


568.42 
278.48 


barges., 
boats... 


145.82 


796.15 


J  and  survey  boats.. 

PUS  drivers 

Machine  shop 

Smsn  boats 

Portable  q  narters 

Portable  lettiee 


216.55 
139.65 
41.16 
27.96 
928.14 


185.18 
81.92 

823.20 
70.20 

872.78 


129.01 
8,299.66 


1,797.47 
26.40 


Tools  and  appliances. 

Bosrding  outllt 

Office  furniture 

Subsistence 

Brush 

PUes 

Stone 

5jK 

wue 

Iron 

Nails 

Spikes 

Screw  bolts 

Clevises 


785.84 

879.44 

16.77 

8,568.99 

12,597.46 

156.60 

18, 281. 14 

270.00 

866.19 


28.51 
181.00 


867.92 

189.72 

1L06 

2,082.88 

6,929.50 

5,989.84 

4,829.68 

457.29 

214.39 

1.78 


65.00 
84.54 

186.08 


1,032.22 

532.27 

27.17 

5. 182. 10 

9.829.22 

14,863.82 

14,277.76 

558.00 

682.60 

6.78 

1.70 

227.04 

79.20 

288.52 


$706.08 

575.04 

2. 248.  26 

1,406.21 

12.24 

462.48 

6.115.73 

7,056.95 

2,126.04 


$28,850.31 


12.48 


$70, 
12. 
10, 
S3, 
13, 

I: 

7, 
2, 
], 

1 

6. 

5, 


457. 17 
723. 05 
450.44 
733.25 
136.25 
397.80 
787.02 
705.36 
950.06 
126.04 
697.06 
669.04 
063.40 
710. 80 
,619.52 
121. 46 
953.26 

04.23 
850.31 
543.40 
617.89 

92.30 
007.09 
455.43 
779. 51 
067.21 
010.96 
080.09 

19.37 

65.01 
747.74 
139.93 
509.20 
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Cost  of  works  during  fiscal  year  ended  June  SO,  ^^P7— Continued. 


Labor,  pUnt,  »nd  material. 

Liberty, 
protection. 

Liberty, 
hurdles. 

Power 
Island  Mis- 
sonri,  hur- 
dles. 

Portable 
JetUes. 

Dredging. 

TotaL 

Lnmber 

$9.72 

L&4 

829.76 

.38 

132. 11 

$29.16 

$85.03 

(Jakiini              .                -     . 

1.54 

Coal   

$134. 8« 

1, 150. 23 

1.09 

384.30 

3,039.80 

Coal,  blacksmitliH' 

2.28 

Ikfatorial  miAcollaiicoQS 

39.64 

961.66 

Total 

e7,6l5.87 

41,854.13 

95,633.12 

$28,850.31 

$21,742.41 

$377,460.25 

Total  cost  of  works  to  June  SO,  1877. 


Name  of  work. 


Expended— 


Prior  to  J  uly   1)  ii  rin  g  year 
1, 1806.  l^M^  97. 


Total. 


SawverDend.  protection 

Yenioe  dikes : 

St.  Louis  Harbor 

Arsenal  Island,  protection 

Closing  Cahokia  Chute 

Channel  opposite  St  Louis 

Horsetail  Bar,  dikes  1  to  5,  inclusive 

Horsetail  Bar,  training  wall 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  bank  protection 

Carrolls  Island,  hurdles 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side,  bank  protection  . 
Twin  Hollows,  east  side,  bank  protection. . 

Pulltight,  hardies 

Pnlltighti  bank  protection 

Beanie  Island,  primary  hurdle 

Beards  Island,  bank  protection 

Chcsley  Island,  hurdles 

Chesley  Island,  bank  protection 

Jim  Smiths,  hurdles 

Jim  Smiths,  bank  protection 

Sulphur  Springs,  hurdles 

Foster  Island,  protection 

Lucas,  hu«Ues 

Cornice  Island,  hurdles 

Bush  Tower,  hurdles 

Michaels,  hurdles 

Rush  Tower,  bank  protection 

Danbys,  bank  protection 

Fort  Chartrea,  dam 

Fort  Chartres,  west  side,  hurdles 

Fort  Chartrea,  west  side,  bank  prot(M;tiou.. 

Bruce  Island,  bank  protoction 

Fort  Chartres,  east  side,  bank  protection  . . 

Crooks 

Turkey  Island,  dam 

Turkey  Island,  bank  protection 

Ste.  Genevieve,  111.,  hurdles 

Ste.  Genevieve,  HI.,  bank  protection 

Ste.  Genevieve,  Mo.,  hurdles 

Ste.  Genevieve,  Mo.,  bank  protection 

Mora  Island,  bank  protection 

Kask'askia,  bank  protection 

Chester,  Mo.,  bank  protection 

Liberty  Island,  dam 

Liberty  Island,  bank  protection 

Liberty  Island,  hurdles 

Devils  Island,  dike  No.  1 

Devils  Island,  dams  1  and2 

Minton  Point,  hurdles ^ 

Cape  Girardeau,  primary  hurdles 

Power  Island,  Mo.,  hurales 

Cairo,  bank  protection 

Portable  Jetties,  operating 

Dredging 


$96,  803. 

86,341. 
144, 048. 

42,599. 
119, 958. 

58,455. 
225.066. 

81,253. 
618, 447. 

68,632. 

40, 343. 
815,611. 

56, 567. 

120,435. 

519, 185. 

1, 818. 

7,166. 

84,258. 

27,808. 

73»916. 

365,803. 

7,569. 

356, 252. 

46, 637. 
272, 802. 

63, 515. 
218,267. 
129, 109. 

82, 312. 

25,190. 

36,812. 
225,883. 

19,458. 
3,971. 

89,846. 

89, 829. 

24,463. 

28,829. 
267,246. 

26,189. 
215,735. 


1,045. 
66,465. 


5,053. 
83,699. 
140, 610. 
65, 871. 
66. 526. 
33,436. 
31,930. 


160,439. 
15, 352. 
2,810. 


$15, 007. 92 


31,997.01 
4, 135. 01 


41,319.09 
2, 063. 91 


23,844.18 


67, 545. 87 
41,854.13 


95, 633. 12 


2t>,  850. 31 
21, 712.  41 


196,803.63 
.36,341.86 

144,048.94 
42,599.06 

119,958.21 
58,455.64 

225,066.81 
81,253.28 

618, 447. 68 
68,632.42 
40, 343. 98 

315,611.64 
66,567.66 

129.435.67 

519, 185. 10 

1.818.23 

7,166.24 

84,258.76 

27,808.61 

73, 916. 56 

865, 803. 83 
7,509.68 

371,350.31 
46,637.49 

272,802.82 
63,545.27 

218,267.90 

161,166.20 
86,448.74 
26,190.80 
86,812.86 

226,883.99 
19, 458. 12 
3,971.99 
39,846.88 
39.829.94 
24, 463. 85 
28,829.38 

270,621.93 
26,189.36 

257,055.96 

2,063.01 

1,046.26 

66.465.62 

23,844.18 

5.053.01 

161,245.41 

182,864.88 
65, 871. 17 
66,526.88 
33,436.37 
81,930.18 
95, 683. 12 

160,439.82 
44,202.00 
24,653.02 


Total.. 


6,916,682.06        377,460.! 


6,294,142.31 
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Total  oo9t  ofioorh  to  Jvne  SO,  jr^P7--Cont]iiiied. 
PROPERTY  ACCOUNT. 


GlaM  of  property. 


VAla«Jnly 
1, 1896. 


Debits. 


Credits. 


YalaeJune 
W,1897. 


Steftiner  Oen.  OUlmore. . . . . 
Steamer  Gen.  T.  L.  Casey  . , 
Steamer  Gen.  H.  L.  Abbot. 

Dredge  No.  1 , 

Dredge  Ko.2 

Dredge  Ko.3 

Dredge  Ko.  4 

Steam  tenders 

Barges,  model 

Bargee,  quarter 

Onarter  DOftta 

Ofliee  and  survey  boats  . . . 

Pile  drivers , 

Derrick  boats 

Derricks 

Machine  shop 

Small  boato 

Portable  qaarters 

Portable  jetties 

Ways  (sapply  depot) 

Sopply  depot 

TooM  and  appliances ■ 

Boarding  outfit 

Office  furniture 

Survey  instruments 

Photographic  apparatus . .. 


Total. 


$15,309.92 

22,909.60 

80,166.22 

1,516.07 


26,207.66 

161,232.40 

12.666.55 

47,026.46 

14,250.68 

126,867.51 

8,4ra.66 

1,824.85 

1.043.26 

81,743.39 

4,160.60 

8,848.90 

2, 352. 11 

4,005.10 

16, 476. 14 

27,751.26 

■      572. 12 

1,900.58 

257.14 


116.178.39 
17,790.92 
19,212.50 
27,207.60 
28, 003. 13 

1,202.08 

3,467.50 
22,465.35 

371. 18 
5,858.07 

651.72 
7,582.97 

076.08 


1,418.78 

8,250.57 

370.04 

51.362.78 

638.02 

6,001.76 

11,226.66 

1,621.36 

18.50 

133.82 


$14,251.48 
17,046.20 
10,700.00 
7,056.05 
2,126.04 


8,060.42 

20,802.60 

2,171.18 

2, 029. 31 

981.07 

11,303.75 

620.06 

268.80 

482.61 

7,506.00 

670.33 

28,850.81 

476.72 

1,667.88 

6, 478. 02 

8,123.30 

114.42 

190.05 


666,720.68 


232,201.66 


163,663.86 


$17,206.83 
22.754.31 
88,678.81 
20, 856. 72 
26,066.19 

1,202.98 

25,724.83 

152,895.16 

10.866.56 

50,856.11 

13, 929. 28 

123,146.73 

8,021.57 

1,560.96 

1,970.43 

82,405.97 

8,909.31 

26,361.46 

2,514.41 

8,429.07 

21,223.87 

26,249.23 

476.20 

1,844.35 

257.14 


636,867.47 


MATERIAL  ACCOUNT. 


Class  of  materiaL 


YalneJuIy 
1, 1896. 


Debits. 


Credits. 


Yalue  on 

hand  June 

80.1897. 


Subsistence 

Bmsh 

Piles 

Stone 

Rope 

wfi© 

Iron 

Kails 

Spikes 

Biolts,  screw 

Bolts,  assorted 

Cleviaes 

Lumber 

Lumber  (linear  feet) 

Oakum 

Coal 

Coal,  bhMksuiiths' 

Ice?. 

Material,  miscellaneous. 


Total. 


$2,029.05 

8, 534. 11 

998.63 

2,688.89 

27, 573. 85 

2,491.79 

3,540.32 

1,474.25 

1,719.33 

972.11 

46.86 

446.66 

6,688.35 

1.74 

467.68 

2,126.75 

35.18 


11,083.70 


$34,353.86 

41,804.50 

44, 425. 87 

56,681.71 

3. 878. 83 

1,465.48 

18,504.22 

03.03 

1,141.10 


258.56 
12,474.81 


$88,278.24 

43,455.43 

37,810.67 

58,177.61 

3, 100. 08 

2, 251. 78 

10,550.44 

27L44 

1,024.40 

280.28 

17.17 

500.20 

10,334.24 


573.00 
22, 178. 16 

153.58 

8,a34.07 

30, 050. 13 


805.70 
23,223.48 

185.41 

8,834.07 

44, 456. 27 


66,810.25 


281,969.40 


282, 619. 76 


$3,109.67 

1,973.18 

7, 613. 83 

1,192.99 

28, 342. 70 

1,705.54 

2,575.10 

1,295.84 

1,836.03 

74L  83 

29.69 

196.02 

7,728.42 

L74 

144.08 

1,081.42 

8.35 


6,586.56 


66,(168.80 


REPORT  OF  MR.  D.  M.  CURRIK^  ASSISTAIH'  BKaiNBBR. 

St.  Louis^  Mo.,  June  SO,  1897, 
Ma.tor  :  I  bave  the  honor  to  sabmit  the  following  report  npon  the  improvement  of 
the  Mississippi  River  between  the  Ohio  and  Missonri  rivers  for  the  fiscal  year  end- 
ins  Jnne  30, 1897. 

I'he  operations  for  the  vear  comprised  the  constmction  of  works  for  the  improve- 
ment of  the  river  at  Snlphnr  Springs,  Michaels,  Bash  Tower,  Ste.  Genevieve,  Ches- 
ter, Liberty,  and  Powers  Island,  and  for  temporary  relief  to  navigation ;  portable 
jetties  at  Turkey  Island,  Ste.  Genevieve,  Seventy-six  Landing,  S^enimans,  Goose 
Island,  and  Hackers  Bend,  and,  with  the  exception  of  Seventy-six  Landing,  all  snp- 
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Slomentod  bv  dredging.  Dredging  was  also  done  at  Chain  of  Rocks,  Harrisonville, 
alico  Island,  and  foot  of  Grand  Tower  Bend. 

At  Snlphur  Springs,  east  side,  repairs,  extensions,  and  additions  were  made  to  hur- 
dles as  far  as  practicable  at  the  stages  of  water  prevailing  daring  the  fall  season, 
equivalent  in  the  aggregate  to  990  feet  of  new  hnrdle,  distributed  as  follows :  On  li, 
600  feet:  on  3i,  220  feet;  and  on  51,  170  feet,  in  which  837  piles  were  driven,  89 
braces  placed,  540  linear  or  &4,000  square  feet  of  foundation  mattress  fabricated  and 
sunk,  115  linear  or  11,500  square  feet  of  mattress  fabricated  and  placed  to  protect 
shore  ends,  555  linear  or  6,710  square  feet  of  foundation  mattress,  and  2,775  sauare 
feet  of  drift  mattress  fabricated  and  sunk,  2,300  linear  or  33,815  square  feet  of  cur- 
tains fabricated  and  placed,  and  500  linear  or  13,500  square  feet  of  revetment  placed. 
In  the  protection  of  the  head  of  Stantons  Towhead  295  linear  or  24,970  square  feet 
of  mattress  was  fabricated  and  sunk. 

The  bank  opposite  Chester,  111.,  was  protected  by  a  mattress  placed  below  water 
surface  and  revetment  above  to  the  stage  of  10  feet  above  low  wat>er  of  1863,  St. 
Louis  gauge,  to  a  distance  of  3,310  feet  below  the  railway  incline  at  Clearyville,  Mo., 
in  which  the  quantities  of  work  are  3,310  linear  or  413,750  square  feet  of  mattress 
fabricated  and  sunk  and  3,310  linear  or  75,560  square  feet  of  revetment  placed. 

At  Liberty  hurdles  Nos.  1, 4,  7,  and  10  were  extended  to  completion,  and  No.  11  was 
begun  and  extended  1,140  feet  from  shore  as  far  as  practicable  at  the  low  stages 
which  prevailed  during  the  iirst  half  of  the  year  when  the  work  was  done.  The 
east  bank  was  protected  to  a  distance  of  6,850  feet  from  its  initial  point  near  the 
head  of  Liberty  Bend  by  a  subaqueous  mattress  about  130  feet  average  width,  but 
varying  between  128  and  144  feet,  and  by  revetment  41  feet  in  average  width,  ext-end- 
ing  to  the  plane  of  20-foot  stage  on  the  upper  4,450  feet,  then  gradually  down  to  14- 
foot  stage  on  the  next  800  fe('t,  which  continued  to  the  end.  Tne  quantities  of  work 
are:  In  hurdles,  1,429  piles  driven;  285  braces  placed;  1,455  linear  or  162,900  square 
feet  of  foundation  mattress  fabricated  and  sunk;  720  linear  or  43,200  square  feet  of 
drift  mattress  fabricated  and  sunk ;  36,630  square  feet  of  revetment  placed,  and  2,317 
linear  or  43,072  square  feet  of  curtains  fabricated  and  placed.  In  protecting  Liberty 
Bend  the  quantities  of  work  are,  6,850  linear  or  886,400  square  feet  of  mattress  fabri- 
cated and  sunk ;  6,850  linear  or  280,463  square  feet  of  revetment  placed;  12,418  cubic 
yards  of  earth  excavated,  and  34  piles  driven. 

At  Powers  Island  a  hurdle  dam  1,600  feet  long  was  built  across  Doolan  Slough, 
about  2|  miles  below  Beaver  Dam  Kock,  the  point  at  which  the  volume  passing 
through  the  slough  at  low  water  separated  from  the  main  branch  of  the  river.  The 
distance  from  the  dam  to  the  junction  of  the  slough  with  the  main  branch  at  the  foot 
of  Powers  Island  is  about  the  same  as  that  above  the  dam  to  the  point  of  separa- 
tion, making  the  possible  head  at  the  dam  about  3^  feet,  due  to  the  fall  in  5  miles  at 
the  rate  of  0.7  of  a  foot  per  mile,  as  determined  by  recent  survey.  The  location  was 
the  most  favorable  for  stability  in  the  slough,  but  on  account  of  the  possible  pres- 
sures, unstable  bed,  and  banks  extra  precautions  were  taken  to  secure  permanency 
of  the  dam.  The  number  of  piles  was  increased  to  more  than  double  that  ordinarily 
used  in  hurdles,  the  foundation  mattress  was  doubled  over  the  space  between  upper 
and  lower  rows  of  piles,  the  bottom  was  brought  to  uniform  level  by  making  layers 
of  drift  and  brush  cribs,  and  the  tops  of  the  piles  extended  to  a  height  which  would 
prevent  drift  passing  over  them  while  the  river  remained  within  its  banks.  Drift 
was  sunk  above  the  dam  on  half  of  its  length  from  the  island  and  cribbed  mat- 
tresses above  the  other  half.  Clumps  of  piles  were  driven  through  these  mattresses 
in  the  deep  water  to  a  distance  of  600  feet  from  the  Missouri  shore.  The  bank  at 
each  end  was  protected  to  a  distance  of  250  feet  above  and  350  feet  below  the  dam 
by  a  subaqueous  mattress  and  stone  revetment  above  to  the  top  of  the  bank,  which 
was  graded  to  a  slope  of  2  to  1  to  receive  it.  A  spur  dike  extending  from  the  top  of 
the  dam  at  a  point  100  feet  from  the  end  of  the  piling  was  built  at  each  end  to  make 
shore  connections. 

During  the  high  water  of  January  the  revetment  at  each  end  settled  about  5  feet 
and  was  repaired  with  stone  removed  from  the  top  of  the  bank. 

The  quantities  of  work  are  as  follows:  Piles  driven,  3,525;  braces  placed,  413: 
foundation  mattress  fabricated  and  sunk,  2,510  linear  or  371,175  square  feet;  drift 
mattress  fabricated  and  sunk,  4,421  linear  or  117,525 square  feet;  curtains  fabricated 
and  placed,  450  linear  or  7,180  square  feet;  revetment  placed  for  protection  of  ends 
of  dam,  1,160  linear  or  49,850  square  feet,  and  4,870  cubic  yards  of  earth  excavated  in 
grading  1,383  linear  foot  of  bank. 

The  quantities  of  work  done  in  hurdles  and  bank  protection  are  shown  in  the 
accompanying  tables. 
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Table  of  work  done  on  hurdlea  during  the  fiscal  year  ending  June  SO,  1897. 


Locality. 

Fouudation  mat- 
tress fabricated 
and  sunk. 

Drift  mattress 
fubricHtoii  and 

HUUk. 

Sliore  mattress 

fabricated  and 

ballasted. 

Curtain  con- 
structed. 

Snlpli or  Springs: 

Hurdle  No.  U 

L%n./L 
540 

%^ 

Lin,/t. 

Sq.ft. 

Lin^ 

Sq.  ft 
11, 500 

Lin.ft 

380 

Sq.  ft. 
3  560 

Hurdle  No.  2{ 

HurtlleNo.31 

i 

175 

3,150 

Hurdle  No.5 

Total 

540 

54,000 

115 

11,500 

555 

6,710 

IficbaelB  Landiiig: 

Hurdle  No.ir. 

Hurdle  No.  2 

2,416  1    306, 86:^ 

i;;;;;;.. 

Total 

2,416 

306,863 

Ste.6aieTi6Te,m: 

Hurdle  No  16 

230 

2,625 

. , 

Ste. Genevieve, Mo.:  . 

Hurdle  No.8 

1 
1 

1 

Hurdle  No.  12 

650 
1,265 

860 

19, 200 
47, 050 
24,li50 

270 

4,590 

HardleNo.l4 

705 

81,600 

Hurdle  No.  15 

1,800 

28,600 

: 

Total ...-- 

705 

81.600 

2.  775 

90,500 
43,200 

2,070 

33, 190 

^=^ 

liberty: 

HnrdIeNo.1 

720 

Hurdle  No.  4 

......... 

1 

645 
747 
665 
360 

12,300 
13, 207 
13, 235 

Hurdle  No.  7 

Hurdle  No.  10 

300         33,  COO 
1, 155       129, 300 

Hurdle  No.  11 

"I!:::::::::::::::"": 

4,280 

Total 

1,455  1     182,960 

720 

43, 200 

2,317 

43,172 



Powers  Island,  Mo. :      ^ 
Hurdle  dam    .......... 

2,510 

371, 175 

4,421 

7  Olfi 

117,525 
'25i,"225~ 

1,450 
~6^622^ 

7,180 

~115' 

U,  500 

Grand  total 

7,626  1    976,598 

9-7877 

iKKwUty. 

Kevetment 
placed. 

Earth  ex 
cavatctl. 

(hih.  yds. 

Buttresses 
built. 

Piles 
driven. 

P«net  ra- 
tion of 
piles. 

Rracos 
placed. 

Solpbnr  Springs : 

Hurdle  No.  1ft 

Lin.fU 

\& 

No. 

No. 

564 

8 

191 

74 

Feet. 

10, 267 

147 

3,414 

1,274 

No. 
81 

Hurdle  No.2ft 

Hurdle  No.3i 

3,000 

8 

Hurdle  No.5 



Total 

6,085 

— . 

837 

15, 102 

89 

_ 



Michaels  Landing: 

Hurdle  No.l 

506        20, 020 

195 
1,670 

3,383 

33,428 

3 

Hurdle  No.2 

Total 

1 

506  <      26.  0*>() 

1,865  ;          36,811 

3 

— =  _-.- 

Ste.  Genevieve,  m.: 

Hurdle  No.l5 

151 

2,398 

1 1 

St«.  Genevieve,  Mo. : 

Hurdle  No.  8 

175 
275 

5, 250 
8,250 

Hurdle  No.  12 

1 
I 
1 

HunlleNo.  14 

1,028 
419 

17,  458 

7,  045 

45 

Hurdle  No.  15 

.................... 

Total 

450  !      13.500 

3 

l.il7 

24, 503 

A^ 

w     1                 -,    _-. 

Liberty: 

Hurdle  No.l 

: ] 1 

Ilui-dle  No.4 

1 

Hurdle  No.7 

1 

2 

Hurdle  No  10 "        

21,250 
15  380 

709  1          11  Oil 

162 

Hurdle  No.ll 1--- 

finn 

720 

12,980 

121 

Total    

36, 630  \           800 

1,429 

24, 921 

285 

Powers  iMlaud,  Mo. : 

Hurdle  dam ...•••...... 

1,160 

49  850 

i.  070 

3,525 

65,353 

413 

Grand   total     

2,116 

132.085 

5,970 

3 

9,254 

169  088  1              fi9^ 
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Table  of  vjwk  done  on  bank  protection  during  thefiecal  year  ending  June  SO,  1S97. 


LocjvlJty* 

Bank  protection 

mattress  fabricated 

ftnd  sunk. 

Bevetment 
plaoed. 

Earth 
excavated. 

Piles 
driven. 

Penetra- 
tion. 

Rash  Tower 

Lin./t. 

Sq.ft. 

Lin.ft. 

7,500 
75,660 
280,483 

Oub.yds. 

No. 

Feet. 

Ste  Oenovieve.  ^o           .   . 

295 
3.810 
6,850 

24.970 
413, 750 
886,400 

250 
3,310 
6,850 

Cht»8tc»r  111 

Liberty,  HI 

12,418 

34 

51  tU 

Total 

10,465 

1,826,120 

10,410 

418,443 

12,418 

84 

5GG 

PROCURING  MATERIALS. 


Of  the  brash  required,  26,899  cords  was  procured  by  hired  labor. 

Of  the  stone  required,  *<J8, 188.8  cubic  yards  was  procured  by  hired  labor;  11,808.7 
cubic  yards  from  Martin  Lorenz,  and  11,887.8  cubic  yards  from  Bnssen  Bros,  by  con- 
tract, and  8,508.8  cubic  yards  was  purchased  in  open  market.  Of  the  piles  required, 
11,729  were  procured  by  contract  and  268  by  purchase  in  open  market. 

TEICPORARY  EXPEDIENTS. 

Upon  the  approach  of  the  low- water  season,  about  the  1st  of  September,  shoal  bars 
appeared  at  the  Chain  of  Rocks  abovd  and  at  several  points  below  St.  Louis,  threaten- 
ing to  seriously  obstruct  navigation.  This  was  prevented  by  the  use  of  portable 
jetties  and  dredging,  both  separately  and  combined. 

The  plant  available  at  the  begioning  of  the  season  comprised  the  stem-wheel 
steamer  Oen.  H.  L.  Abbot  with  Jet  pumps  arranged  to  discharge  in  front  of  the  wheel, 
the  boat  being  hold  in  position  by  spuds  while  the  wheel  moved  ahead  slowly,  half 
or  full  head  as  required;  dredge  No.  1,  described  in  report  of  Chief  of  Engineers 
for  1896,  and  a  stock  of  panels  for  the  construction  of  portable  jetties. 

During  the  season  further  additions  were  made  to  the  plant  by  completion  of 
dredge  No.  2,  placing  spuds  on  the  steamer  Qen.  T.  L.  Casey,  and  by  the  construction 
of  additional  panels  for  jetties  to  a  number  sufficient  for  10,000  feet. 

The  work  was  inaugurated  September  4  to  12,  on  the  former  date  by  dredge  No.  1, 
at  Harrisonville,  where  the  river  had  divided  into  three  distinct  channels,  each  with 
a  minimum  depth  of  4^  feet;  on  the  latter  date  by  the  Abbot,  at  the  Chain  of  Rocks, 
where  4  feet  was  the  depth,  and  by  a  portable  jetty  at  Turkey  Island,  where  the 
depth  was  .5  feet. 

The  work  was  continued  to  the  close  of  the  season,  about  the  1st  of  December,  by 
dredging  and  placing  portable  jetties  as  required  to  maintain  a  minimum  channel 
depth  of  6  feet. 

Dredge  No.  1,  upon  leaving  Harrisonville,  worked  successively  at  Ste.  Genevieve, 
foot  Grand  Tower  Bend,  Schenimans,  then  returned  to  Harrisonville  and  thence  to 
Calico  Island,  where  it  closed  the  season's  operations.  The  A  bbot  patrolled  the  river 
to  Cairo,  found  and  buoyed  the  best  channel  bars,  dredging  where  necessary  to 
secure  6-foot  depth;  moved  plant  engaged  in  this  work,  in  addition  to  towing  in  con- 
nection with  both  temporary  and  permanent  works. 

The  aggregate  length  of  portable  Jetties  was  6,560  feet,  in  seven  lines,  varying 
between  1,350  and  460  feet,  placed  and  removed  as  follows:  Turkey  Island,  1,150 
feet,  placed  September  12-15,  removed  November  16-20;  Ste.  Genevieve,  east  side, 
1,000  feet,  placed  October  23-30,  removed  December  2-5,  and  460  feet,  west  side, 
placed  November  4-9  and  removed  NoTcmber  28-December  3 ;  Seventy- l^ix  Lauding, 
750  feet,  placed  October  14-20  and  removed  November  27-30;  Schenimans,  1,000  feet, 
placed  October  4-20  and  removed  November  27-30 ;  Goose  Island,  850  feet,  placed 
October  17-22  and  November  9-11  and  removed  November  23-25 ;  and  at  Hackers 
Bend,  1,350  feet,  placed  October  26-November  6  and  removed  November  17-21. 

The  depth  increased  at  all  the  localities  between  dates  of  placing  and  removing 
the  jetties  from  Zi  feet  at  Turkey  Island  to  1^  feet  at  Seventy-Six  Landing,  from  one- 
fourth  to  1  foot  of  which,  however,  may  have  been  due  to  the  higher  stages  of  water 
when  removed,  except  at  Seventy-Six,  where  the  stage  was  half  a  foot  less  at  the 
time  of  removal  than  at  the  time  of  placing  the  jetty.  The  channel  depths  at  the 
dates  of  placing  and  removal,  respectively,  were:  At  Turkey  Island,  6i  and  10  feet; 
at  Ste.  Genevieve,  5i  and  7^  feet;  at  Seventy-Six  Landing,  8  and  9i  feet;  at  Scheni- 
mans, 5  and  8  feet;  at  Goose  Island,  6  and  8  feet,  and  at  Hackers  Bend,  6i  and  8^ 
feet.  This  shows  an  increase,  on  account  of  temporary  expedients,  of  about  2  feet 
in  depth  upon  the  average. 

Dredging  alone  also  gave  satisfactory  results.  At  the  Chain  of  Rocks  the  Abbot,  in 
nine  working  hours,  dredged  a  new  channel  with  5-foot  depth,  crossing  the  bar  with 
easy  carves  instead  of  the  tortuous  one,  with  less  than  4  feet  depth  found  there. 
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At  HaniBonville  there  were  tluree  ohannels.  each  with  depths  varying  between  4^ 
and  5i  feet.  The  lower  of  these  was  selected  to  be  dredged  because  it  was  improv- 
ing, while  the  others  were  deteriorating.  Dredge  No.  1  worked  there  from  September 
4-11  and  increased  the  minimnm  depth  from  4^  feet  to  7i  feet. 

On  October  5  the  Abbot  removed  a  lump  from  this  ohauDel,  and  November  2-14 
dredge  No.  1  cut  off  a  point  of  the  upper  reef  that  projected  into  the  channel. 

At  Calico  Island  two  low- water  channels  developed,  each  with  4  feet  depth,  one 
passln|i:  by  Cornice  Island  hurdles,  the  other  by  Calico  Island.  The  latter  was  180 
feet  wide  and  reasonably  straight,  while  the  other  was  narrow  and  tortuous,  and 
therefore  was  selected  to  be  dredged.  The  depth  was  increased  to  7^  feet  and  the 
width  to  3(X>  feet  by  dredge  No.  1,  working  from  October  18-31. 

At  Turkey  Island  the  Abbot  worked  eight  hours  October  7  in  the  channel  under- 
going process  of  improvement  by  the  portable  jetties  then  in  position,  with  the  result 
of  an  increase  of  2|  feet  to  a  least  depth  of  10  feet  with  ample  width. 

The  8te.  Genevieve  reach  had  been  greatly  improved  by  the  hurdles  under  process 
of  construction,  but  a  shoal  developed  near  the  lower  end  of  the  series,  where  the 
hurdles  were  either  incomplete  or  had  not  been  built  long  enough  to  have  secured 
their  full  effect  upon  the  cnaonel.  This  shoal  consisted  of  a  hard  ridge  of  flravel 
over  blue  clay,  and  could  be  crossed  by  either  of  three  channels  with  neany  the 
same  depth,  known  as  the  lower,  middle,  and  upper  ways.  The  last  named  had  the 
least  depth,  but  on  account  of  its  easy  onrves  was  the  best  for  permanency  and  for 
use  by  descending  steamers;  therefore  an  effort  was  made  to  improve  it  by  dredging. 
I^edge  No.  1  began  work  on  the  morning  of  September  16,  and  the  Abbot  began  dur- 
in|i;  the  forenoon  of  the  same  day,  and  both  worked  continuously  until  noon  of  the 
following  day,  when  the  Abbot  was  withdrawn  for  other  work.  The  dredge  con- 
tinued the  work  night  and  day  until  the  18th  without  securing  material  improve- 
ment, as  the  sand  moved  into  it  from  above  about  as  fast  as  it  was  removed.  The 
excavated  material  was  carried  by  the  currents  across  the  lower  reef,  however,  of 
this  channel  to  the  upper  end  of  the  lower  channel  and  caused  an  increase  in  depth 
of  that  channel.  The  dredge  was  changed  from  the  upper  to  the  lower  channel  on 
the  18th,  and  by  the  20th  had  increased  its  depth  to  8  feet. 

•  The  shoal  re-formed  and  was  dredged  October  4, 7,  and  28-29  by  the  Abbot,  and  the 
channel  was  afterwards  kept  open  by  the  portable  Jetties  placed  October  23-30  and 
November  4-9. 

Work  was  begun  by  dredge  No.  1  on  a  shoal  at  the  foot  of  Grand  Tower  Bend  Sep- 
tember 21,  and  continued  to  October  1  with  interruptions  on  acoount  of  a  rise  in  the 
river.  A  channel  depth  of  8  feet  was  secured.  This  channel  shoaled  to  6  feet,  and 
was  again  dredged  by  the  Abbot  October  9,  after  which  it  remained  open. 

One  of  the  most  persistent  shoals  encountered  during  the  entire  season  was  that 
at  Schenimans.  This  consisted  of  a  reef  of  coarse  sand  which  moved  out  readily 
under  the  action  of  dredge  No.  1  and  the  Abbot  separately  and  combined,  but  sand 
of  the  same  character  moved  down  from  the  bar  above  and  rapidly  re-formed  the 
shoal,  so  that  the  improvement  of  dredging  was  indeed  temporary.  Dredge  No.  1 
worked  alone  from  October  2-10,  and  m  connection  with  the  Abbot  from  the  latter 
date  to  the  15th,  when  dredging  was  suspended  and  a  portable  Jetty  was  placed. 
After  this,  twelve  hours'  dredging  by  the  Abbot  November  2-3  secured  the  desired 
channel  depth,  which  continued  until  the  jetty  was  removed  at  the  end  of  November. 
The  channel  shoaled  again  and  was  dredged  out  by  the  steamer  Casey  December  12-14. 

Goose  Island  has  long  been  noted  as  one  of  the  worst  shoals  between  St.  Louis 
and  the  Ohio  River.  It  presented  only  a  single  short  shoal  this  year,  across  which 
the  Abbot  dredged  a  ohannel  October  3,  and  a  Jetty  500  feet  lon^  placed  there  October 
17-21  and  extended  to  650  feet  in  length  November  9-11  maintained  ample  depth 
and  width  of  channel  throughout  the  season. 

Hackers  Bend  shoaled  late  in  the  season,  and  after  placing  a  temporary  Jetty  there 
the  Abbot  worked  nine  hours  October  31,  and  secured  the  desired  depth  and  width 
of  ohannel. 

This  completes  the  account  of  actual  field  work  prosecuted  during  the  year  for  the 
improvement  of  this  section  of  the  river  for  temporary  relief  to  navigation. 

FORMS  OF  CONBTRUCnOlff. 

Forms  of  construotion  for  hurdles  and  bank  protection  remain  of  the  same  type  as 
has  been  in  use  several  years,  with  such  changes  in  detail  at  each  locality  as  may 
be  required  to  suit  existing  conditions.  In  portable  jetties  some  of  the  changes  were 
important.  The  panels  rested  on  stringers  attached  to  the  upstream  side  of  piles 
instead  of,  as  heretofore,  on  flats  supported  by  the  piles.  The  weight  of  steel  and 
depth  of  new  panels  were  increased.  The  panels  of  1895  were  10  by  10  feet  corru- 
gated steel,  No.  16,  riveted  to  3  angle  bars  16  feet  long.  The  new  panels  were  made 
of  the  same  width,  10  by  14  feet  and  18  feet  deep,  of  No.  14  corrugated  steel,  riveted 
to  3  steel  I-bars  12.25  and  14.75  pounds  per  foot.  These  changes  increased  the 
weight  from  650  pounds  to  1,100  pounds  and  1,600  pounds  per  panelfor  depths  14  and 
18  feetj  respectively.    A  mattress  built  of  fascines  was  attached  to  the  lower  edge  of 
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I. 
each  panel  before  it  was  Bunk  in  all  of  the  portable  jetties  except  at  Turkey  Island 
and  at  Seventy-Six  Landing,  where  the  panels  were  placed  without  protection 
against  scour.    These  were  built  during  the  early  part  of  the  season  and  the  scour 
was  such  as  to  weaken  the  jetties  and  show  that  protection  was  necessary. 

The  cost  of  the  portable  jetties  was  $4.40  per  linear  foot,  including  towage,  service 
of  plant,  supervision,  and  all  contingent  expenses.  If  the  jetties  had  not  been 
removed  their  cost  would  have  been  $6.06  per  linear  foot. 

PLANT. 

The  plant  was  constructed,  repaired,  and  outfitted  as  required. 

Dredges  Kos.  1  and  2  and  800  panels  for  portable  jetties  comprise  the  principal 
items  of  construction. 

Barges  Nos.  102, 103, 105, 108,  and  113  were  pulled  out  at  the  engineer  depot  and 
thoroughly  repaired. 

The  steamers  Oen,  H,  L.  Ahbot^  Gen.  T.  L.  Ctuey,  and  Gen.  GiUmore,  steam 
tenders,  barges,  Quarter  boats,  pile  drivers,  derrick  boats,  small  boats,  engineer  depot, 
and  portable  buildings  were  repaired  as  required. 

BB8ULTB. 

All  shoals  have  been  either  removed  or  greatly  improved  Arom  St.  Louis  to  the 
foot  of  Liberty,  a  distance  of  about  90  miles,  as  far  as  the  works  have  been  carried 
downstream  on  a  project  which  embraces  continuous  improvement,  and  at  detached 
points  at  which  worlE  has  been  prosecuted  in  advance  of  the  general  project. 

BURVBYS,  OAUOB8  AKD  8TA0BS  OF  BIYBB. 

The  survey  from  Red  Rock,  Missouri,  was  prosecuted  and  was  completed  with  tri- 
angulation  £rom  the  Ohio  River  to  the  Grand  Chain,  thence  sketched  to  Cape  Rock, 
plane  table  survey  from  Cape  Rock  to  Moccasin  Springs,  partly  finished  survey  from 
Red  Rook  to  Grand  Tower,  and  borings  in  the  west  chute  at  Grand  Tower. 

Additional  gauges  were  established  at  Red  Rock,  Commerce,  Thompsons,  and  Grand 
Tower. 

The  stages  of  water  were  neither  extremely  high  nor  very  low.  On  St.  Louis  gauge 
the  highcBt  30.9  feet,  and  the  lowest  3.8  feet. 

ACCOMPAinriKG  REPORTS. 

I  am  indebted  to  the  reports  of  assistants  in  local  charge  tor  maoh  of  the  informa- 
tion contained  in  this  report,  especially  statements  of  quantities  of  work  and  other 
details  as  foUowB:  Upon  works  at  Sulphur  Springs,  Rusn  Tower,  and  Liberty,  to  the 
report  of  Mr.  Gerald  Bagnall,  assistant  engineer;  upon  works  at  Sto.  Genevieve, 
Chester,  Powers  Island,  and  portable  jetties  to  the  report  of  Mr.  William  S.  Mitchell, 
assistant  engineer;  upon  procuring  brush  and  stone  bv  hired  labor,  to  the  report  of 
Mr.  E.  D.  Libby,  assistant  engineer;  upon  surveys  and  gauges,  to  the  report  of  Mr. 
John  O.  Holman,  assistant  engineer;  and  upon  constmotion  and  repairs  of  plant  by 
hired  labor,  and  other  operations  at  the  engineer  depots  to  the  report  of  Mr.  0.  D. 
Lamb,  superintendent. 

PLATBS. 

For  farther  information,  this  report  refers  to  plates  numbered  I,  II,  III,  IV,  and  V, 
showing  lopation  and  extent  of  works  for  the  improvement;  No.  VI  showing  port- 
able jetW  or  dike  used  in  improving  low- water  navigation,  and  No.  XII  showing 
surveys  from  Red  Rock,  Missouri,  to  the  Ohio  River. 
Yery  respectfully,  your  obedient  servant, 

D.  M.  CUBKiB,  AnMamt  Engimder. 
Mij.  Tuos.  H.  Handburt, 

Corp8  of  Engineers,  U.  8,  A. 


REPORT  OF  MR.  W.  8.  MITCHBLL,  ASSISTANT  BNOINKER,  ON  WORKS  AT  MICHASL,  8TK. 
GKNBYIEVB  RBAGH,  CHB8TBR,  IIX.,  POWER  ISLAN1>,  AND  ON  PORTABLE  JETTIKB. 

St.  Louis,  Mo.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
permanent  improvement  of  the  Mississippi  River  near  Ste.  Genevieve,  Chester,  and 
Commerce  and  for  the  temporary  correction  of  the  low-water  channel  by  means  of 
portable  jetties  for  the  fiscal  year  ending  June  30,  1897. 

For  the  amounts  of  work  done  and  expenditures  in  materials  and  labor  refersnoe 
is  ihade  to  the  accompanying  tables. 

The  locations  of  the  various  works  are  shown  on  the  charts  on  file,  and  th«ir 
description  will  be  given  in  their  order  downstream. 
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ICHASL  LANDING. 

Hurdle  No.  i.— In  May,  1896,  this  hardle  was  broken  through  by  two  coal  bargea 
which  had  been  set  adrift  at  St.  Lonis  by  the  tornado  of  that  month,  and  although 
the  break  was  small,  jret,  owing  to  unfavorable  stages  of  river  during  ti^e  remainder 
of  the  year,  it  could  not  be  Reached  for  repairs.  The  high  water  of  the  winter  and 
the  flood  of  the  sprinff  poured  through  the  gap,  widening  and  deepening  it  greatly. 
On  the  resumption  or  work  in  June  on  account  of  the  depths  found  it  was  decided 
not  to  attempt  to  restore  the  piling  in  the  eap  at  present,  but  to  strengthen  the 
remainder  of  the  line  and  to  build  hurdle  No.  2  in  the  deposit  which  had  been  gained 
below  No.  1.  The  piling  was  strengthened  by  additional  timber,  by  recabling,  by 
resetting  and  bolting  braces,  and  the  revetment  at  the  outer  end  of  the  line  on 
Osborne  Towhead  was  repaired  and  raised  to  tbe  top  of  the  bank. 

Hurdle  No,  i?.— This  line  was  begun  June  11  and  at  the  close  of  the  year  was  nearly 
completed.  It  is  2,800  feet  in  length  and  will  be  finished  in  July.  It  is  of  the 
ordinary  type^  with  a  foundation  mattress  widened  to  125  feet  on  account  oi  the  soft 
deposit  in  which  it  is  built.  The  piling  is  in  two  rows  of  three  pile  clumps  spaced  6 
feet  apart,  a  third  row  being  added  in  the  deeper  water  through  which  the  line  passes. 

STS.  OENKVIKVK,  ILL. 

Hurdle  No.  IS.— Th^  extension  of  this  line  to  the  Illinois  bank  was  in  progress  at 
the  beginning  of  the  fiscal  year  and  was  completed  July  9. 

STE.  OXNBVISyB,  MO. 

Hwrdlee  No9. 6, 8,  and  10.— In  July  slight  additions  were  made  to  the  stone  revet- 
ments of  Nos.  6  and  10,  raising  that  of  the  former  to  the  16-foot  contour  and  that  of 
the  latter  to  the  20-foot  oontoui.  The  entire  stone  revetment  at  the  shore  end  of 
No.  8  was  laid. 

Hurdle  No.  Ig.—ThiB  line  was  almost  finished  at  the  beginning  of  the  year.  It  was 
completed  July  22,  the  work  done  consisting  of  sinking  drift  along  the  outer  end  of 
the  piling,  finishing  the  curtaining  and  pla<dng  the  shore  revetment.  An  ice  but- 
tress was  built  at  tne  Junction  of  the  line  with  the  channel  limit,  and  the  piling  was 
extended  100  feet  beyond  that  point  across  the  T-head  mattress. 

Hurdle  No.  14.— Work  on  this  hurdle  was  continued  until  August  26,  when  it  was 
completed,  with  the  exception  of  curtains,  which  could  not  be  placed  because  of  the 
accnmalfttion  of  drift  above  the  entire  length  of  the  piling.  A  portion  t)f  this  drift 
was  sunk  along  the  outer  half  of  the  line.  In  the  deepest  water  a  second  sinking 
was  made  and  the  piling  there  was  also  braced  from  the  lower  side.  An  ice  buttress 
similar  to  that  on  No.  12,  and  similarly  placed,  was  built,  and  the  piling  was  also 
extended  across  the  T-head  mattress  as  in  the  former  line. 

Hurdle  No.  /J.— This  hurdle  was  also  in  process  of  construction  at  the  beginning 
of  the  year,  and  at  the  end  of  August  was  completed.  It  was  curtained  for  its  full 
length,  the  drift  along  its  outer  portion  was  sunk,  and  a  buttress  was  built  at  its 
river  end. 

Siamton  towhead. — A  protection  mattress  was  begun  in  the  latter  part  of  July  at 
the  upper  end  of  the  towhead,  but  only  300  linear  feet  were  fabricated  and  sunk 
when  the  part  was  moved  to  Poweiwlsland  for  work  of  greater  urgency. 

CHE8TEB,  ILL. 

Bank  protection.— The  protection  of  the  Missouri  bank  opposite  Chester  was  begun 
September  8,  and  work  was  completed  for  the  season  October  27.    The  mattress  wae 
of  the  ordinary  type,  125  feet  wide,  and  extends  downstream  3,310  feet  from  the  end 
of  the  old  raflroaa  incline,  past  the  water  front  of  the  town  of  Cleary  ville  to  the 
fields  below.    Above  the  mattress  no  grading  was  attempted,  the  stone  revetment 
being  carried  on  the  natural  slope  of  the  bank  to  the  following  heights: 
For  900  feet  below  the  incline  to  the  &-foot  contour. 
For  1,300  feet  below  the  incline  to  the  13-foot  contour. 
For  1,100  feet  below  the  incline  to  the  8-foot  contour. 
The  mean  elevation  is  about  10  feet,  all  referred  to  the  St.  Louis  gauge. 
About  2,500  cubic  yards  of  stone  will  be  required  to  complete  the  revetment  to 
the  20-foot  contour.    This  will  be  done  during  the  coming  season,  as  the  spring  high 
water  haa  graded  the  upper  part  of  the  bank  to  the  desired  slope.    The  completion 
of  this  woric  will  exhaust  the  appropriation  under  which  it  was  begun. 

POWER  ISLAND. 

A  permeable  dam  to  close  Doolan  Slough,  the  chute  between  Power  Island  and 
the  Missonii  shore  below  Commerce,  was  built,  July  9  to  September  9,  with  the 
force  from  Ste.  Genevieve,  which  was  transferred  to  the  dam  as  rapidly  as  it  was 
released  from  the  former  work. 

For  many  years,  at  low- water  stages,  this  chute  has  diverted  a  very  considerable 
portion  ot  the  river  volume  which  otherwise  woold  have  gone  to  the  improvement 
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of  the  shoals  at  "Jacket  Pattern''  and  "Goose  Island,"  both  of  which  haye  been 
serious  obstacles  to  navigation. 

The  dam  was  located  nearly  2. miles  below  the  head  of  Power  Island  and  4  miles 
below  Commerce,  Mo.,  across  a  narrow  part  of  the  ohnte,  which  was  there  abont 
1,600  feet  in  width,  and  where  the  banks  were  firm  and  the  dross  section  raenlar. 
At  a  stage  of  13  feet,  St.  Louis  ^auge,  the  mean  depth  was  20  feet  and  the  manmnm 
depth  27  feet  near  the  Missouri  shore.  The  type  of  construction  was  that  of  the 
ordinary  pile  hurdle,  with  the  material  for  three  nurdles  massed  in  one. 

The  piling  was  driven  in  three  rows,  4  feet  apart,  of  clumps,  spaced  6  feet  centers 
of  3  and  4  sticks  each,  according  to  depth  of  water.  The  clumps  in  each  row  were 
staggered  with  those  in  the  adjacent  rows.  The  rear  row  was  braced  in  the  usual 
manner,  and  although  no  stringers  were  bolted  on,  yet  between  the  adjacent  rows 
short  cotton  wood  stringers  were  laid  so  that  strain  in  the  upper  row  would  be 
quickly  distributed  through  all.  The  tops  of  the  piles  were  left  at  the  level  of  the 
tops  of  the  adjacent  bauks,  an  elevation  corresponding  to  a  30-foot  stage.  After  the 
first  two  rows  of  clumps  were  driven  the  piling  was  so  crowded  that  it  was  found 
necessary  to  discontinue  the  use  of  the  water-jet  as  it  loosened  piles  already  driven 
and  induced  scour.  The  remaining  piles  were  driven  with  the  hammer  alone.  The 
average  penetration  for  all  piles  was  18^  feet. 

The  foundation  for  the  dam  was  an  ordinary  continuous  woven  mattress  widened 
to  150  feet,  two- thirds  of  the  width  lying  below  the  piling.  On  top  of  this  mattress 
another  50  feet  wide,  and  in  the  deep  water  third  and  fourth  tier  mattrcHses  25  feet 
wide,  were  laid  just  below  the  main  rows  of  piling  to  reenforce  them  to  build  up  the 
bottom  to  an  even  cross  section  and  to  receive  the  overfall  from  the  dam.  The 
brace  pile  clumps  were  driven  through  these  auxiliary  mats. 

Unfortunately  the  brush  obtained  was  very  large,  necessitating  the  use  of  umsaal 
quantities  both  of  it  and  of  stone  wherewith  to  sink  it.  As  such  still  brush  does  not 
quickly  conform  to  irregularities  of  bottom  nor  follow  down  in  case  of  scour  until 
the  latter  has  assumed  dangerous  proportions,  a  very  large  excess  of  stone  was  used 
as  ballast. 

During  construction  a  largo  body  of  drift  accumulated  above  half  the  leng^  of 
the  hurdle  next  the  island.  This  was  sunk,  and  aloug  the  other  half  of  the  fine,  to 
bring  all  to  a  common  crest,  cribbed  brush  mattresses  were  built  and  sunk.  A  fourth 
row  (600  feet  long)  of  four-pile  clumps  were  driven  through  these  cribbed  mattresses 
in  the  deep  water  next  the  Missouri  shore,  and  the  entire  front  of  the  dam  was  cur- 
tained to  the  level  of  A  10-foot  stage. 

The  bank  at  each  end  of  the  dam  was  protected  by  a  mattress  600  feet  long  by  125 
feet  and  150  feet  wide  on  the  east  and  west  sides,  respectively,  and  extending  250  feet 
above  and  350  feet  below  the  structure.  From  their  tops  to  the  edges  of  these  mat- 
tresses the  banks  were  graded  by  water  jets  to  a  slope  2 :1,  and  on  this  slope  a  stone 
revetment  was  laid  in  two  courses,  the  first,  9  inches  thick,  of  spalls  extending  from 
the  lower  ends  of  the  mats  to  50  foot  above  the  piling,  and  over  tiiis  dressing  a  heavy 
course  of  stone  was  laid,  covering  the  entire  graded  bank. 

A  small  spur  dike  of  stone  was  built  on  each  bank,  with  crest  sloping  from  the  top 
of  the  revetment  to  the  piling  at  the  20-foot  level,  and  on  that  slope  100  feet  into  the 
line  forming  shore  connections  for  the  dam. 

The  greatest  head  of  water  observed  on  the  dam  during  construction  was  22  inches, 
September  8  (St.  Louis  gauge,  6.4  feet). 

At  the  close  of  the  season  water  still  poured  through  the  structure,  although  its 
beneficial  effect  was  manifest  during  tlio  low-water  season  in  increased  nav^able 
depths  over  the  neighboring  shoals  at  Jacket  Pattern  and  Goose  Island. 

On  September  30  a  slight  settling  was  reported  in  the  west  spur  dike  and  revet- 
ment back  of  the  mattress.  They  were  restored  and  strengthened  by  the  addition 
of  three  bargeloads  of  stone  in  the  early  part  of  October. 

During  the  winter  the  river  rose  to  an  extraordinary  height  for  that  season,  24.8 
feet  (January  7),  and  after  its  subsidence  both  revetments  sank  about  5  feet  just 
above  the  spur  dikes,  the  west  revetment  January  15  and  the  east  revetment  Janu- 
ary 29.  Both  were  repaired,  January  18  and  19  and  February  4-6,  respectively,  with 
a  force  hired  at  Commerce  and  with  stone  taken  from  the  tops  of  the  revetments, 
narrowing  them  about  8  feet. 

In  April  the  spring  rise  reached  28i  feet  and  overflowed  Power  Island  «nd  the 
Missouri  bank,  flowing  around  the  ends  of  the  dam  in  streams  abont  200  feet  in 
width  and  with  considerable  velocity,  but  no  serious  damage  was  done. 

Large  fields  of  drift  were  caught  above  the  piling,  whioh  will  be  sunk  at  the  first 
opportunity. 

PORTABLE  JBTTIB8. 

In  the  early  part  of  September  the  river  reached  a  6>foot  stage,  St.  Louis  gauge, 
and  a  number  of  bars  threatened  to  become  serious  obstructions  to  navigation. 

To  correct  the  channel  temporarily  at  Turkey  Island,  Stanton's,  Seventy-six 
Landing,  Schenimans,  Ooose  Island,  and  Hacker  Island,  jetties  were  built  similar 
to  that  used  at  Danby  Landing  in  1895.    Only  one  jetty  was  required  at  each  of 
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theee  places,  with  the  ezoeption  of  Stanton's,  where  there  were  two,  one  on  either 
side  of  the  channel. 

Work  was  began  at  Turkey  Island  September  12,  and,  although  interrnpted  by  a 
sharp  rise  of  5  ^t  September  16  to  29,  was  completed  at  Goose  Island  NoTcmber  11. 
The  aggregate  length  of  the  jetties  was  6,560  feet  for  seven  lines,  varying  from 
1,350  leet  to  460  feet,«and  they  remained  in  place  from  two  months,  as  at  Tarkey 
Island,  to  fifteen  days,  as  at  Hacker's,  their  averag*  duration  being  thirty-four  days. 

On  the  approach  of  winter  the  jetties  were  removed  November  16  to  December  5, 
the  recovered  panels  and  piling  being  stored  for  future  use. 

By  the  action  of  the  jetties  tne  channel  was  deepened  at  each  of  the  bars  named 
from  1  to  3  feet.  At  Stanton's,  where  the  bar  has  been  persistent  for  the  past  two 
years,  1  foot  was  gained,  and  the  same  was  had  at  Hacker's,  where  the  jetty  was  in 
place  but  a  short  time  and  where  the  river  has  very  great  width.  At  Schenimans  3 
feet  additional  depth  was  obtained,  slowly  at  first,  but  rapidly  after  a  cut  had  once 
been  established  through  the  crest  of  the  sand  wave  which  seemed  to  have  lodged 
at  that  place.  The  erosion  at  the  other  points  lay  between  these  limits,  and  the 
average  was  about  2  feet;  nor  at  the  olose  of  the  season  was  there  left  less  than  7i 
feet  navigable  water  on  any  of  these  bars. 

The  corrnfl;ated  steel  panels  used  in  1895  were  so  successful  that  8,000  linear  feet 
more,  slightly  altered  in  design,  were  made  and  used  last  fall  in  the  jetties  named. 
The  new  panels  are  of  the  same  length  as  the  old,  10  feet,  but  are  increased  in  width 
to  14  and  18  feet,  and  are  made  on  I-beams  instead  of  angle  bars,  which  have  proved 
weak.  The  corrugated  metal  was  extended  to  within  1  foot  of  the  ends  of  the 
beams  and  washers  were  useil  over  the  sheets  with  all  rivets,  greatly  increasing  the 
strength  of  the  structure.  These  changes  increased  the  weights  of  the  panels  from 
1,000  to  1,200  and  1,600  pounds,  in  the  two  new  sizes  made,  but  they  are  still  light 
enough  to  be  easily  handled. 

The  old  panels  were  also  used  daring  the  season,  the  angle  bars  having  been 
reenforced  by  3  by  6  inch  oak  beams. 

To  support  the  panels  the  use  of  flats,  as  in  1895,  was  discontinued  as  adding 
needless  incumbrance  to  the  plant.  Instead,  piles  were  driven  in  line  at  5  to  20  feet 
intervals,  according  to  depth  of  water  and  strength  of  current,  and  were  connected 
by  stringers  lashed  to  them  with  light  wire  cables.  Where  deep  scour  occurred,  and 
in  repairs  to  lines  where  broken,  the  piles  were  driven  in  cliunps  of  2  or  3  sticks,  as 
needed,  but  in  general  single  sticks  were  used,  driven  as  deep  as  possible,  the  pene- 
tration averaging  20  feet.  A.t  first  the  stringers  were  placed  just  above  the  water, 
bnt  slight  rises  in  the  river  so  int<*rfe.r6d  with  work  that  they  were  afterwards 
allowed  to  clear  the  surface  by  12  to  18  inches. 

The  panels  were  attached  directly  to  the  stringers  with  lashings  of  three-fourths- 
iuoh  rope,  the  tops  of  tlie  beams  resting  on  the  stringers  and  their  lower  ends  on  the 
river  bottom  above  the  line  of  the  piling,  the  slope  of  the  panel  depending  on  the 
deptlf  of  water  in  which  placed.  In  shoal  water  the  old  small  panels  were  used  and 
the  new  larger  sizes  in  greater  depths,  the  selection  of  the  proper  panels  from  the 
barges  occasioning  slight  delay,  which  in  future  may  be  avoided  by  having  all  panels 
of  the  maximum  size  required.  In  shoal  water  this  will  give  them  a  very  flat  slope, 
but  it  is  not  a  disadvantage. 

The  first  jetties  placed  this  year  at  Turkey  Island  and  Seventy-six  Landing  were 
built  without  protection  to  the  river  bottom,  and  such  scour  occurred  in  the  deep  water 
fts  to  break  the  lines  in  several  places.  Some  scour  had  been  anticipated,  and  to  pre- 
vent the  panels  as  they  worked  back  from  swinging  through  under  the  stringers,  a 
lowerstringer  of  very  heavy  poles  was  placed  against  the  upper  side  of  the  piling,  about 
3  feet  from  the  bottom.  This  arrested  the  panels  in  a  vertical  position  and  immedi- 
ately directed  such  a  stream  of  water  against  the  bottom  at  tlie  base  of  the  piling 
that  it  was  quickly  scoured  so  deeply  as  to  weaken  the  latter,  and  the  line  gave  way. 
After  this  experience  the  use  of  the  secondary  stringer  was  abandoned,  tne  panels 
were  allowed  to  swing  through,  and,  being  partly  lifted  by  the  current,  did  innch  less 
damage  and  were  afterwards  reset.  On  all  t  he  other  jetties  the  bottom  was  i>rotected 
by  mattresses  3  toB  by  10  feet,  made  of  brush  fascines,  one  mattress  loaded  with  stone 
being  attached  to  each  panel  before  it  w^as  placed.  They  were  very  efficient  and  in 
the  three  lower  jetties,  Schenimans,  Goose  Island,  and  Hacker's,  no  break  occurred. 
At  Stanton's,  however,  both  lines  were  broken  and  the  west  jetty  was  repaired  by 
placing  a  mattress  140  by  16  feet  of  fascines  across  the  break  in  18  feet  of  water  and 
resting  the  ends  of  the  panels  upon  it.  The  fascines  were  made  of  young  willows 
bound  with  hide  rope  in  6-inch  bundles,  the  brush  being  cut  on  the  bars  near  each 
work. 

Some  delay  in  the  rate  of  construction  is  made  in  attaching  the  mattresses  to  the 
panels,  but  immunity  from  scour  is  so  essential  as  to  overbalance  it.  To  sink  light 
woven  mat«  in  long  lengths  previous  to  placing  the  panels,  somewhat  as  in  the 
repairs  to  the  Stanton  west  jetty  referred  to,  is  probabl.y  quicker,  bnt  will  involve  a 
slightly  increased  plant  (way  flats,  etc.)  and  force,  both  of  which  are  undesirable. 
The  plant  used  with  each  party  (there  were  two  parties  in  the  field,  one  working 
from  Tarkey  Island  to  Schenimans,  the  other  to  Goose  Island  and  Hacker's)  was  a 
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full  tow  for  any  of  the  towboats,  and  as  it  was  constantly  moving  fromplaoe  to  plaoe 
it  was  essential  to  keep  it  below  this  limit.  Plant  for  one  party  ooneisted  of  3  pile 
drivers,  1  derrick  boat,  6  decked  flats,  1  steam  tender,  1  barge  of  pile  timber,  1  barge 
of  panels,  1  fnel  barge,  1  'lar<>:e  quarter  boat,  and  a  crew  of  about  55  men  The  rate 
of  constrnction  for  each  party  was  about  150  feet  of  jetty  per  day.  At  the  close  of 
the  season  the  rate  of  removal  was  50  per  cent  greater. 

Three  lines— Turkey  Island,  Stanton  east  jetty,  and  Seventy-six  Landing  (the  first 
and  last  without  mattresses) — were  all  started  from  the  east  bank  of  the  river  and 
projected  across  channels  deeper  than  10  feet  leading  into  side  chutes  part  of  whose 
waters  they  were  intended  to  divert  into  the  steamer  channel.  In  each  instance  the 
jettv  was  broken  for  100  to  200  feet  in  the  deep  water,  and  although  clumps  of  piles 
at  short  intervals  succeeded  in  holding  a  repaired  line  in  18  feet  depth  at  Stanton 
west  jetty^yet  this  seemed  to  indicate  that  the  limiting  pressure  for  the  light  struc- 
ture used  was  reached  in  about  10  feet  of  water  and  that  to  sustain  the  pressures 
due  to  greater  depths  the  structure  must  become  much  heavier  and  more  expensive. 
The  lower  jetties  (Schenimans,  Goose  Island,  and  Hacker's),  were  all  unbroken. 
They  were  protected  at  bottom  by  facine  mats  and  were  located  on  bars  in  mid> 
river,  in  depths  from  3^  to  10  feet,  and  served  to  bring  the  crests  of  these  bars  to  the 
water  surface.  Their  effect  was  quite  as  marked  as  that  of  the  jetties  connected 
with  the  shore. 

The  head  of  water  observed  in  the  jetties  did  not  exceed  6  inches,  but  the  currents 
along  their  lengths  and  around  their  lower  ends,  next  the  shoals^  were  very  strong. 
In  each  instance  the  line  was  given  an  inclination  to  direct  this  flow  toward  the 
shoal,  but  the  pour  was  so  close  around  the  end  of  the  jetty  that  its  effect  was  to 
give  width  to  the  channel  rather  than  to  deepen  it  at  a  distance  from  the  piling, 
the  latter  being  accomplished  by  the  damming  action  of  the  structure. 

In  removing  the  jetties  75  per  cent  of  the  piling  and  93  per  cent  of  the  panels  were 
re-covered,  and  10  per  cent  of  the  latter  will  require  repairs. 

But  few  changes  are  suggested  for  the  plant.  The  derricks  should  be  set  on  the 
newer  pattern  drivers,  as  their  hoists  are  quicker  and  stronger  and  have  one  more 
winch  head  than  those  on  the  old  drivorj).  The  derrick  booms  should  be  45  feet  in 
length,  which  is  5  to  10  feet  longer  than  those  in  service  last  season.  The  running 
gear  should  consist  of  two  whip  lines,  instead  of  one  whip,  and  a  double  boom  fall, 
all  to  be  of  li  inch  manila  ropo,  which  will  insure  quick  and  safe  working. 

For  drawing  out  piling  at  the  close  of  the  season  the  blocks  used  were  much  too 
li^ht.  Strains  were  noted  as  high  as  15  tons  on  one  driver,  and  22  tons  on  two  drivers, 
with  water  jets  going  in  each  case  before  the  pile  could  be  started.  In  order  to  do 
^uicklv  such  heavy,  rough  work,  extra  strong  doable  and  treble  blocks  for  5-inch 
lines  should  be  provided. 


Table  of  work  done  during  ike  fiscal  year  ending  June  SO,  1891 

• 

Micbael  binding. 

Ste.  Gone- 

vievr.lll. 

Hurdle 

No.  15. 

Ste.  Genevieve,  Mo. 

Hurdle 
No.  1. 

Hurdle 
No.  2. 

Hurdle 
No.  8. 

Hurdle 
No.  12. 

Hurdle 
No.  14. 

Hurdle 
No.  15. 

EauTvalent  lengths  built do. . . . 

Piles  drivMi ............ x..... .nixinb4r . . 

2,000 
(a) 

195 
8,383 

2,800 

*A000 

1,670 

33, 428 

«     1,300 

150 

151 

2,398 

i,aoo 

(a) 

2,450 
(a) 

8,000 
1,000 
1.028 
17,458 

3,000 
6U0 
419 

Piles  driven,  penetration feet.  . 

Piles re-oovewMl  .............. .namber. r 

7,045 

Braces  placed.......... .....do.... 

8 

45 

Stringers  placed do.... 

Fooudation    mattress    fabricated   and 
sunk linear  feet . . 

2,414 
300,863 

705 

81,600 

1,265 

47,050 

Foundation    mattress    fisbrioated  and 
snnkT,--rt siiTia*^  f«et-- 

Prift  mattress  fabricated  and  sunk, 
linear  feet 

.     650 
19,200 

SCO 

Drift  mattress  fabricated  and  sunk, 
square  feet 

24,250 

DunK linear  feet. . 

Buiik sauare  feet.. 

Curtains  placed Bnearfeet.. 

230 
2.625 

5,250 

270 
4.590 

275 
8,250 

1,800 

Do square  feet. . 

28,000 

Stone  revetment  placed linear  feet. . 

Do square  feet.. 

Grading ..«•.•... linear  feet.. 

506 
26, 020 

Do.*! .....cubic  yards.. 

1 

Bu  ttnwses  built number. . 

1 

1 

1 

Panels  placed do.... 

Panels  re-covered ..•••do.... 

1 

aBepain. 
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Table  of  work  done  durii^  the  fiscal  year  ending  June  SO,  1897 — Continued. 


Lengths  of  work  projected foet . . 

Ea  alvalent  lengths  built do. . . . 

Piles  driven nnmber.. 

Piles  driven,  penetration feet. . 

Piles  re-coyered nomber.. 

Braces  placed do 

Strinecrs  placed do 

Foandation    mattress    fabricated   and 

sunk linear  feet . . 

Foandation    mattress    fabricated    and 

sank square  feet.. 

Drift  mattress   fji^ricated   and   sank, 

lin&ir  feet 

Drift  mattress  fabricated   and  sank, 

uqaarefeet 

Bank-protection  mattress  fabricated  and 

sunk linear  fbet.. 

Bank-pTotection  mattress  fabricated  and 

sank saoarofeet.. 

Cortains  placed linear  feet.. 

Do sonarefeet.. 

Stone  revetment  placed linear  feet. . 

Do ; square  feet.. 

Grading linear  feet.. 

Do cubic  yards.. 

Battresses  built number.. 

Panels  placed do 

Panels  re-covered do 


Ste.  Gene- 
vieve, Mo., 
bank  pro- 
tection. 


295 


295 
24,970 


250 
7,500 


Chester, 
ni.,  bank 
protection. 


8,000 
8.810 


8,810 
413, 750 


3,310 
75,560 


Powers 

Island,  Mo., 

hurdle. 


1,000 

1,000 

3,525 

65,353 


413 


2,510 
371,175 

4,421 
117, 525 


1,450 
7,180 
1,160 
49,850 
1,883 
4,870 


Portable 
jetties. 


6.600 
6,560 

8:35 
16,8(>0 

592 


209 


670 
621 


ToUl. 


7,823 

145,865 

692 

461 

209 

5,631 
759,638 

7,196 
208,025 

3,605 

438,720 

3,750 

42,995 

5,676 

172,430 

1,883 

4.870 

3 

670 

621 


Table  ofjeiliee,  fiscal  year  ending  June  SO,  1897, 


Location. 


Lengths. 


Dates  of— 


Channel  depthsa 
when— 


PUcing. 


Removal. 


Pkced 


Re- 
moved. 


Gain  in  channel  depth. 


ToUl 
indura- 
tion of 
jetty. 


Due  to 
oscilla- 
tion on 
local 
g*nge. 


Due  to 

jetty. 


Turkey  Island.... 
Stanton's  JCast.... 

Stanton's  ^eet... 

Seventy-six  Land 

ing 

Shenimans 

Goose  Island 

Hacker  Island.... 

Total 


Feet. 
1,150 
1,000 

460 


Sept.  12-15 
Oct.    23-30 

Nov.      4-9 


1-8 
14-20 


750     Oct 

1,000     Oct. 

Qnn  JOot.    17-21\ 

*^  \Nov.    9-11/ 

^•'^  iNov.      2-«j 


Nov.  1(^-20 
Dec.      Z-6 
/Nov.        28X 
\Doo.  3/ 

Nov.  23-25 
Nov.  27-30 

Nov.  2a-25 
Nov.  17-21 


Fetti. 

H 

8 
6 

6 
0 


Feet. 
10 

7i 


8i 


Feet. 


Feet. 
1 

ft 

1ft 


Fset. 

1 
1 

s 

8 
1 


6,560 


Location. 


Turkey  Island 

Stanton's  Bast 

Stanton's  West 

Seventy-eix  Landing 

Shenimans 

Goose  Island 

Hacker  Island 


Local  gauge  at  time  of— 


Placing.      Removal. 


M42.75 

6141.90 

6141.90 

0115.35 

d7.5 

e94.00 

S93.16 


M43.60 
6142.85 
6142.85 
0114.75 
dl.l 
0  94.30 
094.50 


St.  Louis  gauge  at  time 
of— 


Placing.      Removal. 


171. 70 
171.01 
171.01 
172.85 
172. 25 
172.10 
170.80 


172.90 
171. 70 
171. 70 
172.65 
172.10 
172.55 
172.90 


Depths 
in  which 
jetty  was 

placed. 


Feet. 
4^15 
3-12 
2-% 
4>12 

6-9 
4i-9ft 


a  Channel  depths  taken  from  steamer  leadline  soundings. 
6  Little  Rock. 
0 Grand  Tower. 
dCape  Girardeau. 
0  Commerce. 
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Table  of  material  expended,  fieeal  year  1896-97. 


Michael 
Land- 

hunlle. 

Sto. 
Gene- 
vieve, 

lnmiie. 

Ste.  Genevieve, 
Mo. 

aiestor, 
Mo., 
bank 

protec- 
tion. 

Powers 
Island, 

Mo., 
hardies. 

Port- 
able 
JetUee. 

Hnidle. 

Bank 

proteo- 

Uon. 

Total. 

Snbsiatonce,  rations namber. . 

firusb cords.. 

Piles number. . 

Do feet.. 

Stone cubicyards.. 

Kople pounds.. 

Wire do.... 

Iron  and  steel do 

WftiU                                                do 

6.277 

1,815.8 

1,868 

77, 701 

3,424.9 

1,500 

4,706 

81 

1,740 

4,510 

664 
150 
104 
4,640 
442.7 
700 
985 

8,560 

2,649.8 

1,850 

58,855 

7,093.1 

3,148 

12,896 

275 

623 
266.8 

6,202 
4,484.5 

19,779     6,877 

6,098.2 

3, 875         243 

165,011   13,096 

15.519.3         ISO 

6,200  10,000 

27,505     7,800 

381          30 

86 

11,352        600 

720 ,.. 

i.6W 

356 

1,200     1,106 
15,016   13.566 

575 

290,050  65,620 
$384. 30  $300. 66 

46.882 

15.359.6 

7.440 

319, 303 

643.6 
*"*"656" 

6,886.2 
2,450 
9,700 

34,029.7 

23,998 

63,642 

767 

1.826 

Spilcee do.... 

656 

4,050 

55 

330 

44 

336 

6,695 

25 

156,000 

$145. 17 

170 

4,660 

25,787 
775 

TVi                                           TwinndA 

4,994 

400 

Lumber feet.. 

Coal bushels.. 

Coal,  blaoksmit  h's pounds . . 

Ice do.... 

MlanAllAiiAona  m ftt^rial r.. 

800 
6.431 

200 
84,000 
$38.46 

"'soo' 

"  10,666" 
$5.00 

b6" 

500 
1,856 

8.442 

42,394 

800 

10,000 

66,666 

$80.00 

670,670 
$958.49 

Very  reBpectfnlly,  youi 

'  obedic 

mt  sen 

rant» 

Wm. 

8.  Mitchell, 
Aeeisiant  Enffineer. 

MiO*  Thos.  H.  Handbury, 

Corps  of  Engineers^  U.  8,  A* 


RBPOST  OF  MR.  JOHN  O.  HOLMAN|  ASSISTAin'  BNGIKBBR,  ON  SURVBT  AND  GAUGBS. 

St.  LouiSy  Mo.y  June  SO,  1897. 

Major:  I  have  the  honor  to  snbmit  the  following  report  of  the  anrvev  betwcon 
Red  Rook  and  Cairo^  and  in  connection  therewith  a  report  on  ganges^  test  borings  at 
Grand  Tower,  and  low-water  discharge  measurements  at  St.  Louis. 

The  suTYey  consisted  jof  triangnlation,  topography,  and  hydrography.  The  trian- 
gulation  was  carried  only  from  Thebes  to  Cairo.  Most  of  the  stations  were  situated 
on  the  main  banks  of  the  river,  and  where  likely  to  remain  permanent  for  several 
years  were  marked  bv  a  gas-pipe  hub  li  inches  in  diameter,  covered  by  a  cast-iron 
cap  lettered  U.  S.  The  permanent  stations  on  the  rock  shore  between  Commerce 
and  Thebes  were  marked  by  a  triangle  cut  in  the  stone  with  hole  drilled  in  center. 
The  main  chain  of  the  triangulation  between  Thebes  and  Cairo  is  composed  of  90 
stations  connected  by  10  single  triangles  and  44  quadrilaterals.  Thirty -three  of 
these  stations  are  permanent.  Eight  more  permanent  stations  back  from  the  river 
bank  are  located  by  auxiliary  triangles,  and  8  objects,  such  as  spires,  chimneys,  and 
ilaestafis,  are  located  by  intersections. 

Tbe  instrument  used  was  a  Buff  &  Berger  transit  theodolite,  7-inch  horizontal 
limb,  with  verniers  reading  to  ten  seconds.  Angles  were  measured  in  order  around 
the  station,  right  to  left  direct  and  left  to  right  reversed.  Two  sets  on  different 
parts  of  the  limb  were  taken  at  each  station,'lwhich  gave  4  pointings  and  8  readings 
im  each  target.  In  nearly  all  the  sights  the  pole  of  the  target  could  be  bisected  at 
its  foot,  doing  away  largely  with  errors  in  phase  and  plumbing  of  the  target.  The 
desired  limit  of  the  closure  of  the  triangle  was  ten  seconds,  but  extra  sets  had  to  be 
taken  at  several  stations  to  obtain  this  result,  as  the  work  was  carried  on  under 
nearly  all  conditions  of  weather. 

The  work  depends  on  the  secondary  triangulation  of  the  Mississippi  River  Com- 
mission. (Report  Chief  of  Engineers,  1884. )  The  length  and  azimuth  of  the  Dickey- 
Rouse  line,  in  their  fifth  triangle  above  Cairo,  and  the  geodetic  coordinates  of  its 
extremities  were  used  in  the  office  reduction  of  the  triangulation  from  Cairo  to  the 
connection  with  the  Commeroe-Hafner  line  in  their  sixteenth  triangle  above  Cairo. 
The  latter  line  was  used  as  the  base  in  computing  the  Commerce-Thobes  stretch. 
Single  triangles  were  adjusted  to  closure  by  giving  equal  weight  to  each  angle,  and 
the  quadrilaterals  were  adjusted  by  the  method  given  in  Johnson's  Surveying,  pages 
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494-600.    The  disoiepaneiea  on  the  Commerce- Hafner  line,  as  coropnted  from  the 
Dickey- RoQse  base,  are  as  follows : 

Distance,  pins meters..  0  .04 

Azimuth,  pins.-*. 14'M5 

Latitude,  plus 0".00 

Longitude,  minus 0".06 

The  topography  was  delineated  by  the  plane  table.  The  field  work  began  at  Com- 
merce, and  the  field  reduction  of  the  triangulation  between  that  point  and  Cairo  and 
:ilso  between  Commerce  and  Thobes  was  used  in  the  projection  of  the  plane  table 
charts.  The  topography  included  the  bar  and  shore  lines  and  the  general  features 
within  200  to  500  feet  of  the  bank  on  the  main  shore  and  large  islands.  The  blnff 
contours  and  eeneral  topography  not  included  by  the  survey  waa  copied  f^om  the 
maps  published  by  the  Mississippi  River  Commission.  Owing  to  the  near  approach 
of  the  winter  season,  the  survey  above  Thobes  was  not  as  complete  as  below  that 
point,  except  in  the  reaches  between  Cape  Rock  and  Moccasin  Springs  and  between 
Red  Rock  and  Seventy-Six  Landing.  The  survey  above  Thebes  was  based  on  the 
coordinates  of  precise  bench  marks,  stone  line  benches,  and  flag  stations  published 
by  the  Mississippi  River  Commission. 

The  soundings  on  each  map  or  plane-table  chart  were  reduced  to  the  average  of 
the  stages  on  tne  nearest  gauge  for  the  days  on  which  the  sounding  was  done.  The 
soundings  were  taken  in  the  low-water  channel  and  in  cross-section  lines  spaced 
about  1,000  feet  apart;  they  were  located  by  two  transits  set  up  at  triangulation 
stations  or  at  flag  stations  used  in  the  plane-table  work. 


GAUGES. 


There  are  20  gauges  now  in  service  on  the  Mississippi  River  between  the  Ohio  and 
Missouri  rivers,  of  which  13  were  mauitaiued  during  the  entire  fiscal  year.  They 
are  given  below  in  their  order  downstream : 


Location  of  gauge. 


Miles  from 
Eads  Bridge. 


High 
stug©. 


Low 
■la^e. 


MalutaisMl  by— 


Chaiii  of  Rocks,  MissoDri 

Bieaella  Point.  Missouri 

St.  Louis,  Mo 

Supply  I>epot,  Missouri 

Jefferson  Barneks,  Mo 

Waters  Pointy  Missouri 

Comico  Bock.  Missouri 

Briekevs  Milt  Missouri. .. .    . . 

LIttie  Bock,  Mo 

East  Kaskaakia,  lU 

Chester,  HI 

Bishops,  Mo 

Devils  Bftckbone,  Missouri 

Orand  Tower,  111 

Moeoasfn  Snrings,  Mo: 

Cape  Qiraraean,  Mo 

Gray  a  Point,  Mo.  (Bngineer) . . . 
Grays  Points  Mo.  (Commission) 

Commeroe,  Mo 

ThompeonB,  Mo 


9.7  10.2 
3.3  I  3.3 
Eads  Bridge. 


0.4 
3.1 
10.7 
21.3 
31.2 
43.8 
63.8 
82.7 
69.5 
78.1 
84.7 
98.8 
112.0 
125.6 
180.6 
181.8 
138.6 
156.7 


T).4 
3.1 
10.8 
21.8 
32.1 
45.4 
56.2 
66.1 
73.0 
82.1 
89.4 
103.4 
117.2 
131.1 
136.6 
187.8 
144.6 
163.8 


St.  Louis  Water  Department 
Do. 

Engfncer  Department,  Vicksbnrg. 
Bugiueer  Deportment,  St.  Louis. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Weather  Bureau. 
Engineer  Department,  St.  Louis. 

Do. 

Do. 

Do. 
Mississippi  River  Comniinsion. 
Engineer  Denartroent,  St.  Louis. 
Mississippi  River  Commission. 
Engineer  Department,  St.  Louis. 


The  gauges  at  Thompsons,  Commeree,  Moceasin  Springs^  and  Grand  Tower  were 
eetablisned  during  the  present  fiscal  year.  The  Jatter  sauge  has  been  maintained 
several  years  bv  the  employees  of  the  Grand  Tower  Coal  Company ,  but  without  level 
conneotion.  Tie  gauge  at  Devils  Backbone  was  not  fully  established  and  is  not 
included  in  the  table  of  slopes  £[iven  later.  The  Engineer  gauge  at  Grays  Point  was 
abandoned  in  favor  of  the  Mississippi  River  Commission  gauge  at  the  same  local! tv, 
whicb  had  previously  been  abandoned  by  the  Commission  shortly  after  the  establish- 
ment of  the  gauge  at  Cape  Girardeau. 

The  survey  of  1889  above  Eads  Bridge,  the  low- water  plane-table  survey  of  1895 
between  that  point  and  Bishops  and  the  surveys  of  1896  below  the  latter  point  were 
used  in  obtaining  the  gauge  distances.  The  low-water  distance  was  measured  on 
the  line  of  the  low -water  channel  except  at  Grand  Tower  Island  where  the  channel 
in  the  main  river  was  used  instead  of  the  steamboat  channel  which  passes  back  of 
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the  island  during  low  stages.  The  high-water  distance  was  measnred  on  a  line  mid- 
way between  the  main  banks  in  which  the  limit  line  of  the  contraction  works,  either 
oonstmcted  or  projected,  was  need  as  the  main  bank  of  the  river.  The  midway  bank 
distance  is  4.4  miles  less  between  Eads  Bridge  and  Cairo  Point  than  given  in  previoas 
tables,  the  difference  arising  partly  from  changes  at  Fish  Bend  and  the  nead  of 
Easkaskia  Cnt-off  and  partly  firom  the  straightening  of  the  channel  dneto  the  works 
of  improvement. 

Table  of  elopes  between  gauges  at  law  and  high  stages  dtuing  the  fiscal  year  1897. 


Slope  in  feet  per  mile.    Stage  on  the 
St.  Louis  gKoge. 

Gange 
oscillation 
from  Nov. 
1  to  May  2. 

44. 

24.8. 

SS.8. 

80.9. 

Kov.l. 

Jan.  7. 

Mar.  28. 

May  2. 

From  Chain  of  Rooks 

28.06 

To  Bissells  Point 

1.2S 
.18 
.15 
.88 
.48 
.76 
.52 
.64 
.99 
.34 
.48 
.67 
.68 
.69 
.87 
.22 
.77 
.78 

0.68 
.87 
.24 
.48 
.68 
.68 
.89 
.74 
.83 
.78 
.46 
.80 
.81 
.64 
.67 
.71 
.67 
.84 

0.84 
.46 
.81 
.64 
.62 
.80 
.60 
.70 
.66 
.78 
.46 
.68 
.66 
.48 
.47 
.84 
.18 
.12 

0.48 
.78 
.65 
.68 
.66 
.67 
.60 
.80 
.63 
.76 
.48 
.64 
.64 
.61 
.60 
.66 
.69 
.46 

28.56 

Thenoe  to  St.  Lonia........... 

26.50 

Sapply  Depot 

25.16 

JTeiiereon  Barracks 

28 

Waters  Point 

22.30 

GomiooBook 

24.50 

BrickeysMill 

23.80 

Little  Book 

21.66 

East  Kaakaskia 

26.65 

Chester 

23.00 

Bishops 

23.95 

Grand  Tower .... 

23.10 

If  oooasin  Sprln^f s 

22.55 

Cape  Oiraroean 

23.80 

Grays  Point  (Com) 

22.50 

Commeroe .<i 

Thompsons 

19.50 
23.60 

Cairo  Point 

The  slope  between  tbe  ganees  at  Cairo  and  Belmont  on  the  dates  given  in  the 
above  table  was  accepted  as  the  slope  in  the  Ohio  River  below  Cairo.  The  elevation 
of  the  water  surface  at  Cairo  Point  found  by  this  method  was  used  in  obtaining  the 
slope  below  the  gauge  at  Thompsons. 

The  second  coluum  is  the  slope  at  the  crest  of  a  quick  rise  when  the  slope  below 
Commerce  wae  not  influenced  by  a  high  stage  in  the  Ohio  River.  The  third  column 
is  the  slope  at  the  crest  of  a  wave  which  reached  the  moutli  of  the  Ohio  two  days 
after  the  crest  of  the  flood  in  that  river,  and  shows  the  extent  of  the  back  water  in 
the  Mississippi.  The  fourth  column  is  the  slope  at  the  highest  stage  on  the  St.  Louis 
gauge  in  1897  and  after  the  subsidence  of  the  flood  in  the  Ohio.  The  last  column  is 
the  oscillation  at  each  gauge  between  the  low  reading  of  November  1  and  the  high 
of  May  2. 

The  first  column  is  the  low-wat«r  slope  at  the  stationary  period  which  prevailed 
November  1,  the  lowest  sta^^e  on  the  St.  Louis  gauge  during  the  fall  season.  The 
large  slope  above  Bissells  Point  and  the  small  slope  below  remains  about  the  same  as 
in  previous  years.  The  greatest  change  is  between  Little  Rock  and  East  Kaakaskia, 
where  the  slope  has  been  increased  by  the  shortening  of  the  low-^water  channel,  the 
fall  of  10  feet  between  these  gauges  remaining  the  same  during  the  years  1893  to 
1896.  The  low- water  slope  between  Thompsons  and  Cairo  Point  varied  from  0.91 
when  both  rivers  were  low  to  0.11  when  the  Ohio  was  high. 

The  low-water  plane  of  the  river  immediately  below  St.  Louis,  which  has  been 
changing  since  the  establishment  of  the  gauges  in  1891,  continues  this  year  with  a 
decided  change.  The  readings  of  4.4,  3.4,  5.4,  and  1.9  on  the  gauges  at  St.  Louis, 
JefiVsrson  Barracks,  Waters  Point,  and  Cornice  Rock  on  November  1  of  this  fiscal 
year  have  been  reduced  by  1.4  feet  in  the  following  table: 

Low-water  gauge  readings  1891  to  1896, 


1801. 

1802. 

1803. 

1804. 

2.50 
1.60 
4 
1.80 

1805. 

1886. 

St.  Loois 

4 

4.03 

4 

4.15 

3.72 
3.65 
4 
3.T7 

3.13 
2.73 
4 
2.48 

2.30 
1.05 
4 
1.05 

8 

Jefforson  Barraoka 

2 

Waters  Point 

4 

Cornice  Rock 

.60 
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TEST  BORINGS  AT  6RAin>  TOWBR. 

The  borinfi^  at  the  head  of  Grand  Tower  Island  were  taken  to  ascertain  the  character 
of  the  river  bed  and  the  low-water  channel  depth  which  conld  he  secured  over  the 
rock  bottom  by  dredging  the  main  channel  of  the  river. 

The  borings  were  made  with  the  jet  pipe  of  a  pile  driver.  The  weight  of  the  pipe, 
aided  by  the  jet  of  water  passing  throngh  it,  easily  penetrated  iiiost  of  the  material 
cnconntered  down  to  large  bowlders  or  to  solid  rock.  The  depths  at  which  the  differ- 
ent strata  of  sand,  gravel,  gravel  mixed  with  l>owlder8,  and  solid  rock  were  encoun- 
tered were  noted  by  the  "leeP'  of  the  jet  pipe,  i.  e.,  the  resistance  and  the  sounds 
noticed  b^  those  handling  the  pipe. 

The  borings,  300  in  number,  were  scattered  irregularly  over  the  rock  ledge  which 
extends  across  the  river  from  the  ''bullheads,''  opposite  Grand  Tower,  diagonally 
downstream  to  the  head  of  the  island.  The  borings  developed  a  channel  over  the  low 
part  of  this  ledge  not  quite  300  feet  in  width  and  10  feet  in  depth  below  the  zero  of 
the  Grand  Tower  gauge,  which  conld  be  secured  by  dredging  material  composed 
mostly  of  sand  and  gravel,  with  occasional  bods  of  bowlders  and  hardpan,  to  an 
average  depth  of  9  feet.  At  low  stages  of  the  river  the  Grand  Tower  gauge  registers 
0.5  feet  more  than  the  St.  Liouis  gauge. 

DISCHAROB  MBASUREMBNT8. 

The  discharge  measurements  were  taken  near  Sydney  street,  St.  Louis,  December 
16  and  17, 1896.    Previous  measurements  by  this  office  give  the  following  comparisons : 


DUcharge  fMOiuremmU  in  the  vicinity  of  Si 

.  LouU. 

Date. 

Method. 

Stage. 

Width. 

Area. 

Velocity 

per 
second. 

Di«- 
charged. 

Dec.  14,1880 

Double  floats 

Feet. 
5.4 
2.7 
6.6 
6 

FeeL 
1.020 
1,8.55 
2,069 
2,062 

Sq.ft. 
29,940 
22, 040 
27,680 
20,810 

FeeL 
1.71 
2.20 
2.41 
2.40 

On.  ft 
51,240 

Oet.    25,1805 
Dec  10,1806 

do 

48,000 
66,600 
71,500 

Rod  floats    

Dec  17,1808 

do ^ 

Field  operations  covered  a  period  of  three  months  from  September  1.    The  oflSce 
force  consisted  of  the  assistant  engineer  in  charge,  3  transitmen,  and  3  rodmen,  with 
a  total  of  31  in  the  party.    This  number  was  increased  to  42  while  taking  the  borings 
at  Grand  Tower  during  the  month  of  November. 
Very  respectfully,  yonr  obedient  servant, 

John  O.  Holman,  AaHatant  Engineer. 
Maj.  Thos.  H.  Handbury, 

CmT^s  of  Engineers,  U.  8.  A. 


REPORT    OF    MR.  B.  D.   LIBBY,  ASSISTANT    BNOINBBR,    ON    PROOXTRING    BRUSH    AND 
STONB  FOR  WORKS  OF  IMPROYRMRNT. 

Stb.  Genbvibvb,  Mo.,  June  SO,  1897, 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  procur- 
ing brush  and  stone  during  the  fiscal  year  ending  June  30, 1897 : 

PROCURING  BRUSH. 

At  the  beginning  of  the  fiscal  year  two  brush  forces  were  in  the  field.  Of  these, 
brnsh  force  No.  1  was  working  at  Eliza  Towhead,  and  remained  in  that  locality 
until  September  14,  when,  in  order  to  bring  the  party  nearer  the  works  of  construc- 
tion, it  was  moved  to  Liberty  Island,  where  operations  were  carried  on  until 
instrnctions  to  disband  the  party  were  received.  Active  field  work  closed  on  Octo- 
ber 16,  and  on  October  21  the  outfit;  with  the  exception  of  derrick  boat  No.  1,  was 
towed  to  winter  harbor. 

Derrick  boat  No.  1  was  taken  to  the  engineer  depot  for  repairs. 

Operations  at  procuring  brnsh  for  the  spring  season  were  not  commenced  until 
June.  Brush  force  No.  1  was  reorganized  on  June  1,  and  on  June  3  was  taken  to 
Turkey  Island,  where  the  procuring  of  brush  was  carried  on  until  June  15.  The 
ground  being  too  soft  for  further  work  at  this  locality,  the  party  was  moved  to  the 
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head  of  Fish  Bend  on  Jane  15,  where  operation^  were  carried  on  daring  the  remain- 
der of  the  fiscal  year.  Brash  force  No.  1  procured  during  the  year  17.332.9  cords  of 
brash.  That  which  was  obtained  at  Eliza  Towhead  was  larger  thaa  has  been  nsed 
heretofore,  and  while  no  difficulty  was  experieoced  in  handling  it  at  the  derrick 
boat,  tiie  work  in  the  woods  was  verji  heavy,  and  this,  in  combination  with  the  hot 
weatiier,  caused  no  little  troable  in  maintaining  a  good  working  force  of  laborers. 

The  brush  procured  at  Liberty  Island  was  mostly  of  good  size  and  qnality  for 
mattress  builcfing. 

Brash  force  No.  2,  at  the  opening  of  the  fiscal  year,  was  procuring  brush  at  Fairy 
Island.  From  this  locality  it  was  moved,  on  .July  14,  to  Moro  Island,  and  on  July  18 
to  Wilkinsons  Island,  where  work  was  carried  on  until  August  10.  On  August  11 
the  party  was  moved  to  Jones  Point,  where  it  remained  until  September  10,  when 
the  force  was  disbanded  and  the  outfit  was  taken  to  Liberty  Island,  and  from  that 
place  was  taken  to  winter  harbor  with  the  outfit  of  brush  force  No.  1.  This  party 
procured  9,546.1  cords  of  brush. 

With  the  exception  of  hot  weather,  the  fall  season  and  also  the  stage  of  the  river 
that  prevailed  during  the  fall  season  were  very  favorable  for  obtaining  orush  at  those 
localities  where  work  was  carried  on.  Heavy  rains  or  any  considerable  rise  of  the 
river  would  have  interfered  seriously  with  the  operations  of  brush  force  No.  1  at 
Eliza  Towhead  and  Liberty  Island,  and  of  No.  2  at  Jones  Point. 

On  account  of  the  high  stage  of  the  river  during  the  early  spring  most  of  the  land 
on  which  suitable  brush  is  to  be  found  was  overflowed,  and  the  ground  was  still 
very  soft  when  operations  began  in  June,  but  localities  were  found  at  which  brush 
could  be  obtained  in  sufficient  quantitv  to  supply  the  works  of  construction. 

During  the  fiscal  year  26,899  cords  of  brush  were  procured. 

PROCUmNQ  8TOXR. 

During  the  months  of  July  and  Aagnst  and  until  September  8  work  at  Little  Rock 
Quarry  was  carried  on  with  a  force  of  about  140  men  of  all  grades. 

On  September  8  instructions  were  received  to  disband  the  force.  This  was  done 
as  soon  as  the  plant  and  tools  had  been  properly  taken  care  of. 

The  only  work  done  during  the  winter  and  nntil  June  was  to  watch  and  care  for 
the  engineer  propertv  at  the  quarry. 

On  June  1  a  smau  force  was  organized,  and  work  was  resumed  and  carried  on 
doriog  the  remainder  of  the  fiscal  year. 

Operations  were  confined  throughout  the  year  entirely  to  the  lower  quarry,  the 
demand  for  stone  not  being  sufficient  to  require  an  extension  of  the  work  to  the  upper 
quarry. 

In  the  operations  of  quarrying  during  the  faU  season  three  steam  drills  were 
employed  and  were  in  constant  service,  steam  for  running  them  being  supplied  from 
the  stationary  boiler,  Arom  a  pile-driver  boiler,  or  from  a  portable  boiler,  as  circum- 
stances made  most  convenient. 

Hand  drilling  was  employed  for  block  holing,  and  in  locations  not  easily  accessible 
with  a  steam  drill. 

During  the  fall  season  a  ver^  large  part  of  the  excavating  was  done  by  a  water  Jet 
Arom  a  pile-driver  pump.  This  method  of  removing  the  earth  from  the  top  of  the 
ledge  was  found  to  be  much  more  economical  than  by  thouse  of  shovel  and  pick. 

With  the  small  force  employed  in  June  only  one  steam  drill  was  in  service,  and  the 
pnmp  used  for  excavating  was  not  employed. 

The  loading  of  stone  on  barges  was  done  entirelv  by  steam  derrick. 

Daring  the  fiscal  year  there  were  procured  28,188.8  cubic  yards  of  stone. 
Very  respectfully,  your  obedient  servant, 

E.  D.  LiBBT,  A9H9tant  Engineer, 

MiO*  Thos.  H.  Handbttry, 

Carps  of  Engineers,  U,  8.  A. 


RRPORT  OF  MR.   C.   D.   LAMB,   SUPERINTENDKNT  UNITED  STATES  SUPPLY  DEPOT. 

St.  LoiTis,  Mo.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  the 
snpply  depot  during  the  fiscal  year  ending  June  30,  1897. 

The  employees  on  the  work  July  1  incladed  31  carpenters,  8  machinists,  and  32 
laborers.  This  force  was  increased  temporarily  as  the  work  required,  but  after  the 
plant  had  been  prepared  for  service  in  the  spring  it  was  reduced  to  4  machinists,  20 
carpenters,  and  about  25  laborers,  besides  the  office  force,  watchmen,  etc.,  and  work 
was  continued  nntil  the  dose  of  the  year. 
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The  work  done  upon  the  plant  dnring  the  year  is  divided  into  four  classes:  Con- 
stmction,  equipping  for  service,  extraordinary  repairs,  and  ordinary  repairs,  which 
includes  watching  and  care  of  property.  Lahor  was  also  employed  in  handling 
materialfl  and  supplies  of  yarious  kinds. 

CONBTRUCTIOK. 

Portable  jeUiea. — The  construction  of  jetties  was  begun  in  Jnly  and  completed  early 
in  November. 

Eight  thousand  linear  feet  was  made  in  gates  or  panels  each  10  feet  long,  200  of 
these  gates  being  18  feet  wide,  and  the  remaining  600  each  14  feet  wide,  all  of  No.  14 
corrugated  iron  riveted  to  steel  I-beams  6  inches  deep. 

The  beams  for  the  smaller  gates  were  16  feet  long  and  weighed  12^  pounds  per 
linear  foot,  and  they  projected  12  inches  beyond  the  corrugated  iron  on  each  side 
with  clevises  of  one-half-inch  iron  in  each  end  for  convenience  in  handling. 

The  larger  gates  were  made  in  the  same  way,  but  the  beams  were  20  feet  long  and 
weighed  about  15  pounds  per  foot. 

AU  of  the  iron  used  was  painted  with  one  coat  of  red  oxide  of  iron,  and  another 
eoat  was  applied  to  the  finished  gates. 

The  cost  of  these  jetties  on  board  a  barge  ready  for  nse  was  about  $19  per  square, 
or  $26.60  for  each  of  the  14-foot  and  $34.20  each  for  the  18-foot  gates. 

About  750  of  these  gates  were  sent  out  for  service  and  returned  at  the  close  of  the 
season.  Many  of  them  were  found  so  buckled  and  twisted  by  the  strains  to  which 
they  were  exposed  that  they  must  be  taken  apart  and  straightened,  and  it  seemn 
advlsahle  to  stiffen  them  by  channels  or  plates  across  the  ends  of  the  beams.  Thin 
work  could  be  done  at  a  cost  of  about  $5  per  gate  and  would  greatly  increase  their 
strength. 

The  gates  made  in  18d5  of  No.  16  iron  were  badly  torn,  and  many  of  the  sheets 
can  not  be  made  suitable  for  nse,  and  should  be  replaced  with  new  ones  of  No.  14 
iron  or  even  heavier  if  it  can  be  procured. 

TooU  and  applianoea, — ^Three  derricks  were  made  and  set  up  on  pile  drivers  Nos.  7, 
15,  and  19  for  handling  portable  jetties.  They  were  made  of  different  sizes^  the  most 
satisfactory  for  the  purpose  having  a  35-foot  mast  and  45-foot  boom. 

Tools  of  all  kinds  were  made  for  use  on  the  plant  as  required,  including  blocks, 
fire  tools,  chains,  cant  l^ooks,  jackscrews,  etc. 

EQUIPriNO  FOR  SERVIOB. 

Dredge  iVo  1, — ^This  was  designed  for  use  as  a  jet  dredge,  and  was  equipped  on 
barge  No,  142,  the  cabin  being  built  here,  and  most  of  the  machinery  purchased.  It 
was  pulled  out  on  the  ways  during  the  last  fiscal  year  and  strengthened  by  the  addi- 
tional fore  and  aft  bulkheads  and  neavy  oak  boiler  beams. 

The  eabin  was  90  feet  long,  20  feet  wide,  and  12  feet  high,  with  skylights  and 
canvas  roof. 

The  jets  are  furnished  by  two  centrifugal  pumps,  36  inches  diameter,  with  suctions 
15  inches  in  diameter  located  on  the  side  of  the  barge  amidships. 

The  discharge  pipes  are  each  15  inches  in  diameter  and  run  parallel  to  each  other 
back  to  the  stem,  where  they  are  divided  into  two  12-inch  streams  and  pass  through 
flat  nozzles  with  openings  Si  by  18  inches. 

Each  pump  is  dnven  by  an  ''Ideal"  engine  with  a  14  by  15  inch  cylinder  coupled 
to  the  shaft  and  taking  steam  firom  a  battery  of  two  boilers  of  ordinary  marine 
type,  each  42-inoh  diameter  by  28  feet  long. 

The  dredge  is  lighted  by  a  "Brush''  focussing  headlight,  and  3  "Adams  Bagnel'' 
arc  lights,  i3l  of  2,000  oandlepower,  with  24  incandescent  lamps  in  the  cabin. 

The  current  for  these  lights  is  furnished  by  a  9  kilo- watt  quadripolar  "Western'' 
dynamo,  driven  by  a  7  by  10  inch  "Ideal"  engine. 

Two  hoisting  engines  with  7  by  10  inch  cylinders,  taken  from  pile-drivers  Nos.  18 
and  21,  are  set  np  on  the  stem  lor  use  with  the  derricks  in  handling  the  discharge 
pipes,  and  a  "Providence"  capstan  with  5  by  7  inch  cylinders  on  the  bow  for  nse 
m  nulling  the  dredge  into  an^  desired  position. 

Dredge  No,  2, — ^This  dredge  is  equipped  on  barge  No.  143  which  is  of  the  same  size, 
and  strengthened  in  the  same  manner  as  No.  142,  but  the  cabin  is  built  2  feet  wider 
than  that  of  dredge  No.  1.  It  is  designed  for  use  as  a  suction  dredge ;  the  material 
removed  being  drawn  throngh  the  pump  and  carried  away  in  tlie  discharge  pipe. 

It  is  furnished  with  one  centrifugal  pump  48  inches  in  diameter,  with  a  20-inch 
supply  pipe,  receiving  over  the  bow  through  4  flattened  cast-iron  intakes,  each  about 
5i  by  30  inches  wide. 

The  discharge  20-inch  diameter  at  the  pump  was  enlarged  to  24  inches  and  run 
back  through  a  swivel  pipe  at  the  stern  into  iron  pipe  carried  on  flats.    Five  hun- 
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dred  feet  of  this  pipe  is  need,  coupled  together  and  oouneoted  to  the  dredge  by  short 
pieces  of  24 -inch  hose. 

A  hoisting  engine  with  7  by  10  inch  cylinders  taken  from  pile  driver  No.  16  is  set 
np  on  the  bow.  The  drum  shaft  was  taken  out  and  replaced  with  a  plain  shaft  carry- 
ing a  winch  at  each  end,  for  use  in  handling  suction  pipes.  A  "  Providence''  capstan 
with  5  by  7  inch  cylinders  is  sot  up  on  the  stern. 

The  pump  is  driven  by  a  direct  connected,  compound,  condensing  engine  with  a 
12-inch  high  and  25-inch  lowprossore  cylinder  and  18-inch  stroke. 

Stoam  is  furniHliod  by  3  boilers,  which,  with  the  electric  light  plant,  are  similar  to 
those  on  dredge  No.  1. 

EXTRAORDINARY  RRPAIB8. 

Barges, — Extensive  repairs  were  made  during  the  year  upon  barges  Nos.  102,  103, 
105,  108,  and  113.  They  were  pulled  out  upon  the  ways  and  the  rotten  side  plank, 
top  timbers,  decking,  dock  beams,  stems,  kevels,  bits,  chocks,  and  timberheads 
removed  and  replaced  with  new. 

The  bottom,  sides,  and  decks  were  calked,  the  sides  painted,  and  the  barges 
launched  for  service. 

No.  101  was  pulled  out  during  the  fall  and  remained  on  the  ways  at  the  close  of 
the  year,  and  with  Nos.  104,  110,  and  111  will  need  the  above-mentioned  repairs  to 
render  it  fit  for  service. 

ORDINARY   REPAIRS. 

Steamer  Gen,  H,  L.  Abbot — A  pair  of  spuds  wore  made  during  the  fall  season  and 
set  up  alongside  the  derricks,  by  which  the  boat  can  be  held  while  dredging  in  shoal 
water.  They  were  made  of  white  oak,  16  inches  in  diameter,  and  could  be  raised  by 
blocks  fastened  to  the  top  of  the  derrick  mast.  They  work  well  in  practice,  though 
it  may  be  found  necessary  to  replace  them  with  larger  sticks. 

A  discharge  pipe,  6  inches  in  diameter,  was  carried  from  each  of  the  large  pumps 
back  to  the  stem  and  passed  down  through  the  ports  between  the  rudders  so  as  to 
strike  the  bed  of  the  river  at  about  the  same  point  as  the  current  from  the  wheel. 

The  rudders  were  repaired  at  intervals  during  the  fall  season.  The  starboard  rud- 
der was  entirely  rebuilt,  while  the  stocks  of  the  other  two  were  renewed.  The 
stocks  were  made  of  oak  14  by  16  inches,  but  as  they  seem  unable  to  withstand  the 
strains  to  which  they  are  subjected,  iron  stocks  were  made  during  the  winter  of 
13-inch  ijipe  five-eighths  inch  thick,  with  stiffening  plates  of  1  by  12  inch  steel. 

A  suction  pipe  60  feet  long  and  12  inches  diameter,  of  sheet  iroi^  was  made  for  the 
large  pumps,  put  together  m  short  pieces,  with  two  flexible  joints,  of  the  bellows 
pattern,  suitable  for  pumping  out  barges  or  other  sunken  plant. 

The  cylinder  of  the  steam  steering  gear  was  cracked  during  the  fall ;  it  was  taken 
out  in  the  spring,  and  replaoed  with  another  of  the  same  size,  but  made  of  flange 
steel  five-eighths  iuch  thick  which  will  probably  withstand  any  strain  to  which  it 
will  be  subjected.  This  cylinder  and  its  steam  pipe  was  protected  with  sectional 
covering. 

Steamer  Qen,  T.  L.  Casey, — ^A  pair  of  iron  spuds  were  set  up  alongside  the  derricks 
to  hold  the  boat  while  washing  with  the  wheel.  They  are  of  lOinch  steel  pipe  five- 
eights  inch  thick,  and  pass  down  through  heavy  cast-iron  shoes  in  the  guards. 

A  set  of  bronze  packing  rings  was  fitted  to  the  main  engines.  A  blistered  sheet 
in  one  of  the  main  boilers  was  replaced  with  a  new  one  and  a  broken  stay  bolt 
repaired. 

A  new  plummer  block  was  put  under  the  starboard  end  of  the  shaft.  The  ftimace 
was  repaired  during  the  fall.  The  breeching  was  repaired  in  the  spring,  new  fire 
liners  put  in,  and  the  furnace  walls  relaid. 

The  port  rudders  were  renewed  during  the  fall.  Small  repairs  were  made  ui>on 
the  nosing,  chocks,  etc.,  and  the  outriggers  were  calked  as  required. 

The  canvas  on  the  roof  was  renewed  and  painted  two  coats  during  the  spring,  and 
the  cabin  was  painted  throughout,  with  the  exception  of  the  small  staterooms. 

Steamer  Gen.  Gillmore. — The  old  "Brush"  dynamo,  wound  only  for  are  lights,  was 
taken  out  during  the  fall  and  replaced  with  a  9  kilowatts  "Western"  machine 
capable  of  running  the  old  arc  lights  as  well  as  the  35  incandescent  lamps  put  in 
with  the  dynamo.    The  engine  is  small,  but  seems  able  to  do  the  work  required. 

The  old  canvas  on  the  roof  was  removed  at  the  winter  harbor,  the  ceiling  patched 
and  new  canvas  put  on.  The  boat  was  brought  to  the  depot  in  April  and  all  neces- 
sary repairs  made.  The  work  done  included  the  renewal  of  the  entire  head,  fan- 
tails,  pitmans,  both  guards,  with  exception  of  some  of  the  outriggers,  one  main  hog 
chain  brace,  the  beds  of  the  pumps'  doctor,  and  dynamo,  parts  of  the  boiler  deck, 
the  port  pillow  block,  the  exhaust  pipe  from  ihe  engines  to  the  heateri  the  cam  yokes 
with  brackets,  and  the  doctor  valves. 
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The  old  felt  covering  on  the  pipes  and  drams  was  found  orambled  to  a  powder,  and 
it  was  replaced  with  a  carbonate  of  magnesia  coverinff. 

The  top  sides  and  ontriggers  weore  calked  and  painted.  The  entire  cabin  was 
scraped  and  painted  three  coats. 

Dredge: — ^The  top  sides  of  Nos.  1  and  2  were  calked. 

Tenders. — Small  repairs  were  made  upon  all  the  tenders  as  required. 

The  Providence  capstan  on  No.  4  became  unserviceable  and  was  replaced  with  a 
stronger  and  more  durable  one. 

Tenders  Nos.  3  and  4  were  pulled  out  on  the  ways  and  breaks  in  the  hulls  repaired. 

Nos.  1, 2, 6,  and  7  were  pulled  out  in  the  fall  and  repaired  daring  the  winter. 

Nos.  6  and  7  were  calked  and  launched  in  the  spring,  ready  for  service. 

Barges, — The  top  sides  of  all  the  66  barges,  except  ^ose  on  the  ways,  were  calked 
and  repaired  during  the  fall  and  again  in  the  spring.  The  broken  floor  timbers  in 
No.  137  were  repaired  with  28  crotch  floors. 

Quarter  boats, — ^The  top  sides  of  Nos.  1  to  10  were  calked  twice  during  the  year. 

The  canvas  on  the  roofs  of  Nos.  1  to  6  was  replaced  with  new,  and  painted.  These 
boats  were  also  painted  two  coats  on  the  outside  and  one  coat  in  the  oabiu. 

itie  old  wooden  bunks  in  Nos.  4  to  7  were  torn  out  and  replaced  with  iron  beds 
holding  single  mattresses  of  woven  wire. 

Office  and  survey  boats. — The  top  sides  of  all  were  calked  in  fall  and  spring. 

The  canvas  roofs  of  Nos.  1  and  2  were  renewed  and  their  hulls  and  cabins  painted. 

PUe  drivers. — ^Tbe  iron  leads  on  Nos.  2,  4,  5,  6,  9,  12,  and  24  were  found  unsafe 
durinff  the  fall  and  replaced  with  wooden  leads. 

The  nulls  of  Nos.  1, 5, 6,  and  8  leaked  badly  during  tho  fall,  and  they  were  pulled  out 
on  the  ways,  the  rakes  and  parts  of  the  gunwales  were  renewed,  uk)  tho  machinery 
repaired. 

The  hoisting  engines  were  removed  from  Nos.  16, 18,  and  21  during  the  fall  for 
uae  on  the  dredges,  but  the  remaining  25  drivers  with  hoists  are  in  a  serviceable 
condition. 

Two  of  the  old  crab-frame  drivers,  Nos.  10  and  20,  arc  now  in  use  on  tho  bank  at 
the  depot;  the  others,  Nos.  8,  11,  7, 15.  and  19,  are  available  for  use,  though  the  last 
three  have  been  equipped  with  derricks  for  handling  portable  jetties. 

Derrick  boats. — ^The  sides  of  Nos.  1  and  2  were  calked  in  the  fall  and  spring. 

No.  1  was  pulled  out  in  *the  fall,  a  break  in  the  hull  repaired,  the  engine  over- 
hauled, the  roof  re-covered  with  canvas,  and  the  derrick  repaired. 

Machine  shop, — A  small  engine  lathe  was  purchased  and  set  up  during  the  winter. 
This  was  6^  feet  long,  14-incn  swing,  with  all  the  necessary  attachments. 

The  shop  was  raised  about  4  feet,  bringing  the  floor  up  to  a  33-foot  stage,  and  the 
inside  was  painted. 

Small  boats. — ^All  the  serviceable  flats,  yawls,  and  skiffs  were  repaired  and  sent  out 
for  service  during  tho  summer.  A  few  were  towed  to  the  winter  harbor,  but  210 
flats,  124  skiffs,  and  11  yawls  were  brought  back  to  the  depot  and  pulled  out  on  the 
bank. 

Seventy-five  flats  were  repaired,  calked  and  launched,  ready  for  service  in  the 
spring. 

The  repairing  of  skiffs  was  continued  during  the  year.  New  sides  of  California 
redwood  were  put  in  35  as  required,  and  about  100  made  ready  for  service  in  the 
spring. 

Portable  buildings. — The  roof  of  6^  sections  on  barge  No.  29  was  covered  with  new 
canvas,  and  repairs  wore  made  upon  the  roofii  of  those  at  the  depot. 

Portable  jetties. — The  jetties  sent  out  for  service  were  returned  and  piled  up  on 
the  bank.  The  damaged  sheets  were  removed  during  the  winter  and  preparations 
made  for  replacing  them  with  heavier  iron.     ^ 

Ways. — ^Tne  ways  were  in  constant  use  throughout  the  season;  but  will  need  exten- 
sive repairs  in  about  a  year.  The  outer  ends  are  covered  with  mud  by  each  rise  in 
the  river,  and  it  seems  advisable  to  rebuild  them  with  a  different  incline  extending 
out  to  the  wharf  line. 

The  following  plant  was  pulled  out  for  repairs  during  the  year:  Six  tenders,  6 
barges,  4  pile  drivers,  1  driver  hull,  and  1  derrick  boat. 

Supply  depot.— An  iron  shed  54  by  120  feet  was  built  at  the  lower  end  of  the  yard 
to  cover  the  lumber  kept  in  stock.  The  frame  was  made  of  old  Z-bars  from  unserv- 
iceable steel  leads,  and  tilie  roof  of  the  bent  and  twisted  sheets  taken  from  portable 
jetties. 

New  sheets  of  light  iron  were  purchased  to  cover  the  sides  and  ends,  and  the  whole 
painted  with  red  oxide. 

The  old  shipping  platform  was  found  unsafe,  and  was  replaced  with  a  new  one. 
This  was  made  of  cypress  piling  decked  with  yellow  pine.  It  is  37  feet  above  low 
water  at  the  west  end,  and  9  feet  lower  at  its  outer  end,  190  feet  from  the  wall^  about 
on  the  City  wharf  line. 
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The  two  portable  buildings  near  the  ofiSce  were  taken  down  and  set  np  in  one 
bnilding  below  the  wall  just  north  of  the  platform.  Ite  floor  was  placed  at  a  36-foot 
stage,  which  gives  about  6  feet  of  headroom  underneath,  sufficient  space  in  which  to 
store  the  castings  kept  iu  stock. 

The  blacksmith  and  sheet  iron  shops  alongside  the  platform  were  raised  to  a  33- 
foot  stage. 

The  iron  roofs  of  all  permanent  buildings  were  painted. 

Seven  clumps  of  mooring  piles  were  driven  along  the  river  front  for  fastenings. 

A  steam  hammer  was  set  up  in  the  blacksmith  shop,  taking  steam  from  the 
machine  boat.     It  has  a  400-pound  ram  with  an  8  by  18  inch  steam  cylinder. 

The  bins  and  pigeonholes  in  the  warehouse  were  increased  to  about  400,  which 
hold  the  stock  of  pipe  fittings,  etc.,  required. 

Tools  and  appliances. — All  the  tools  necessary  for  use  here  and  on  construction 
works  were  repaired,  stored,  or  issued  as  required. 

Boarding  outfit. — The  laundry  boxes,  tables,  benches,  bunks,  stovepipe,  and  other 
boarding  outfit  were  repaired  and  handled  as  needed  upon  the  works. 

Materiali  and  tnisoellaneoua  stores. — The  subsistence  stores,  lumber,  and  aU  other 
material  used  on  the  works,  except  brush,  stone,  piles,  and  coal,  were  received, 
stored,  and  issued  {torn  the  depot  as  required. 
Very  respectfully,  your  obedient  servant, 


M^j.  Thob.  H.  Hakdbury^ 

Corps  of  Engineers,  U,  8,  A 


C.  D.  Lamb,  Superintendent, 


W3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

St.  Louis  Harbor  has  a  length  of  about  18  miles,  being  div'ided  into 
two  nearly  equal  parts  by  the  Eads  Bridge.  The  upper  portion  of  the 
harbor  between  this  bridge  and  the  northern  limits  of  the  city  is  about 
10  miles  in  length.  About  3  miles  above  the  Eads  Bridge  is  the  Mer- 
chants' Bridge.  The  lower  portion  of  the  harbor,  included  between  the 
Eads  Bridge  and  the  Biver  Des  Peres,  is  about  8  miles  long.  A  good 
depth  of  water  and  accessible  landings  exist  in  this  lower  part  of  the 
harbor,  and  a  sufficient  depth  is  found  above  the  Merchants'  Bridge. 

Between  the  Merchants'  and  Eads  bridges  there  had  existed  for  a 
considerable  number  of  years  middle  bars,  and  also  shoals  near  the 
Illinois  shore,  which  interfered  with  navigation  and  which  will  be 
mentioned  again  further  on. 

Appropriations  for  improvement  of  St.  LquIs  Harbor  had  been  made 
as  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  the  head  of  the  present  works  by  Oapfc.  E.  E.  Lee,  Corps  of  Engi- 
neers. Other  work  done  in  later  years  by  the  United  States  consisted 
in  the  building  of  stone  and  brush  dikes  generally  normal  to  the  direc- 
tion of  the  current,  in  the  closing  of  Gahokia  Chute,  and  the  protection 
of  the  bank  in  Sawyer  Bend. 

The  river  and  harbor  act  of  Congress  approved  September  19, 1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St. 
Louis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  applied  to  the  portion  of 
the  harbor  between  the  Eads  and  Merchants'  bridges.  The  approved 
project  consisted  in  contracting  this  portion  of  the  river  to  a  width  of 
about  2,000  feet  by  means  of  a  system  of  hurdles  built  along  the 
Illinois  shore  for  a  distance  of  about  13,000  feet,  with  a  view  to  remov- 
ing the  bars  which  then  existed  and  which  interfered  with  navigation 
at  low  stages  of  the  river,  and  also  to  improve  the  ferry  landings  on 
the  Illinois  shore.    The  object  of  the  hurdles  was  to  cause  deposits  of 
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sediment,  and  thus  build  up  a  new  bank  oat  to  the  line  desired.  They 
were  twelve  in  number  and  spaced  1,000  feet  apart.  The  hurdles, 
which  were  completed  by  July  1, 1892,  were  from  325  to  2,075  feet  long. 
A  full  description  of  the  manner  of  doing  this  work  and  the  results 
obtained  have  been  given  in  previous  annual  reports. 

The  navigable  depth  in  the  channel  of  the  harbor  between  the  line 
of  hurdles  and  the  opposite  wharf  line  of  St.  Louis  was  in  December, 
1893, 11  feet,  the  river  standing  at  zero  of  the  gauge,  which  is  4  feet 
below  standard  low  water. 

The  amount  expended  to  June  30,  1896,  was  $150,762.03.  There 
were  no  expenditures  during  the  last  fiscal  year. 

The  hurdles  remain  in  fiEur  condition,  except  that  the  extreme  river 
ends  are  weakened  each  year  by  drift  and  gradual  decay  of  the  pile 
timber.    Kepairs  will  be  needed  shortly. 

The  balance,  $31,237.97,  remaining  from  the  appropriation  of  1890 
has  beerv reserved  to  repair  damages  that  may  occur  to  the  hurdles  and 
to  extend  them  when  necessary. 

No  further  appropriation  is  asked  for  this  work. 

The  commercial  statistics  pertaining  to  this  jiortion  of  the  river  will  be 
found  in  the  report  on  the  improvement  of  the  Mississippi  River  between 
the  mouth  of  the  Ohio  Kiver  and  the  mouth  of  the  Missouri  Eiver. 

This  work  in  in  the  oolleotion  district  of  New  OrleanB.  The  nearest  port  of  entry 
is  St.  Louis,  Mo.y  at  which  place  the  customs  collected  during  the  fiscal  year  ending 
June  30,  18^7,  amounted  to  $1,139,723.86. 

The  amount  of  internal  revenue  eollect-ed  was  $6,825,959.28. 

Money  statement 

Jnlv  1,  1896,  balance  unexpended $31,237.97 

July  1,  1897,  balance  unexpended 31,237.97 


Appropriation. 
By  act  of  September  19,  1890 $182,000 


W4. 

TO  PREVENT  THE  MISSISSIPPI  RIVER  FROM  BREAKING  THROUGH  INTO 
THE  CACHE  RIVER  AT  OR  NEAR  A  POINT  KNOWN  AS  BEACH  RIDGE, 
A  FEW  MILES  ABOVE  CAIRO,  ILLINOIS. 

The  sundry  civil  act  approved  June  4, 1897^  contains  an  item  which 
reads  as  follows: 

For  the  purpose  of  preventing  the  MiBsissippl  River  from  breaking  through  into 
the  Cache  River  at  or  near  a  point  known  as  Beach  Ridge,^  a  few  miles  north  of 
Cairo,  whereby  the  National  Cemetery  at  Mound  City,  at  the  mouth  of  the  Cache 
River,  and  the  Marine  Hospital  at  Cairo  would  be  in  imminent  danger  of  destruc- 
tion, the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be  neces- 
sary, is  hereby  appropriated,  to  be  immediately  available. 

The  information  on  which  this  appropriation  is  based  was  obtained 
by  Congress  through  sources  other  than  the  Engineer  Department. 

I  have  not  been  informed  what  the  project  for  carrying  on  the  work 
is  or  what  the  estimate  of  its  cost  may  be.  From  a  study  of  the  condi- 
tions involved  it  would  seem  that  the  object  of  the  appropriation  can 
best  be  carried  out  and  the  wishes  of  those  who  were  instrumental  in 
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obtaiuing  it  can  best  be  met  aDd  their  fears  allayed  by  revetting  as 
great  a  leugth  of  the  bank  of  the  Mississippi  Biver  in  the  vicinity  of 
Beach  Bidge  Bailroad  Station  as  the  fhuds  will  suffice. 

A  project  for  the  expenditure  of  the  $100,000  appropriated,  based 
upon  the  idea  expressed  above,  was  submitted  to  the  Ohief  of  Engineers 
June  30,  1897,  the  work  to  be  done  by  use  of  the  Government  plant 
provided  for  other  localities  and  hired  labor,  the  material  to  be  pur- 
chased by  contract,  continuous  or  otherwise,  and  in  o]ien  market,  as 
may  be  most  economical  and  advantageous  to  the  Government. 

No  work  has  been  done  and  no  part  of  the  funds  have  been  expended. 

Money  statement. 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1807 $100, 000. 00 

July  1,  1897,  unexpended 100,000.00 


Appropriatiam, 
Actof  June4, 1897 $100,000 
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IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS,  AND  OF  GALENA  RIVER,  ILLINOIS. 


BEPOBT  OF  LIEUT.  COL,  W.  B.  KING,  C0BP8  OF  FKOIKFEBS,  OFFICEB 
IN  CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  1897,  WITH 
OTHEB  DOCUMENTS  BELATING  TO  THE  WOBKS. 


IMPROYBMEMTS. 


1.  Operatingsnai^  boats  and  dredge  boats 

on  Upper  Missiasippi  River. 

2.  Missisflippi  River   between   Missouri 
River  and  Minneapolis. 

Operating   and   care  of  Des  Moines 
Rapids  Canal  and  Dry  Dock. 


3. 


4.  Operating  and  care  of  Galena  River 

improvement,  Illinois. 

5.  Construction  of  Lock  and  Dam  No.  2, 

Mississippi  River,  between  St.  Paul 
and  Minneapolis. 


SUBVEYS. 


Eastbank  of  Mississippi  River  between 

Oquawka  and  Dallas  City,  Illinois. 
East  side  of  Mississippi  River  between 

Drurys  Lauding  and  New  Boston, 

Illinois. 
La  Crosse  Harbor,  Wisconsin. 
West  side  of  Mississippi  River  from 

Lagrange  to  railroad  bridge  above 

Hwonibal,  MissouiL 


10.  Egyptian  Levee,  Missouri,  along  south 

bank  of  Des  Moines  River  and  west 
bank  of  Mississippi  River  at  Alex- 
andria,  Missouri. 

11.  West  side  of  Mississippi  River  from 

above  Fort  Madison  to  mouth  of 
Skunk  River,  Iowa. 

12.  West  bank  of  Mississippi  River  from 

mouth  of  Iowa  River  to  Muscatine, 
Iowa. 


United  States  Engineer  Office, 

BocJc  Islandj  Illy  July  10^  1897. 
Oenebal  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
apon  the  works  in  my  charge  daring  the  fiscal  year  ending  June  30, 18'97. 
Very  respectfdlly,  your  obedient  servant, 

W.  E.  King, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 


X  I. 

operating  snag  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed  under  this  appropriation  is  the  removal  of  snags, 
wrecks,  rocks,  and  other  obstructions  to  navigation. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  Oeneral 
Barnard  and  J.  6.  ParJce^  the  latter  of  which  has  been  used  as  a  tow- 
boat  for  several  years.    Dredges  are  borrowed  from  other  appropriations. 

The  operations  of  the  snag  boats  and  dredge  boats  extend  from  Min- 
neapolis to  the  mouth  of  Missouri  Biver,  about  724  miles. 

The  snag  boat  Oeneral  Barnard  was  engaged  in  the  work  of  remov- 
BNG  97 129  2049 


Digitized  by 


Google 


2050   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

ing  snags,  etc.,  from  March  26  to  November  13, 1896,  and  from  March 
26  to  Jane  30, 1897.  Dredge  Vulcan  was  employed  dnring  July  and 
first  week  of  Angast,  1896,  in  widening  channel  in  Goon  Slough  and  in 
removing  obstructions  in  vicinity  of  Wilds  Landing.  Dredge  Pkcmix 
was  employed  a  few  days  in  September,  1896,  in  removing  some  old 
dams  in  vicinity  of  Cincinnati  Landing  and  Marion  City.  In  May  and 
June,  1897,  dredge  Phcenix  and  Drill  Boat  No.  6  removed  some  ledges  of 
rock  from  channel  in  vicinity  of  Fox  River  and  Keoknk. 

The  details  of  work  accomplished  are  given  in  appended  report  of 
Assistant  Engineer  O.  W.  Durham. 

The  total  tonnage  of  the  Mississippi  Biver  between  the  Falls  of  St. 
Anthony  and  month  of  the  Missouri  Biver  for  the  calendar  year  1896 
was,  approximately,  2,250,000  tons.  This  includes  logs  and  lumber,  as 
well  as  ordinary  merchandise. 

Money  statement. 

Jnne  30, 1897,  amonnt  drawn  Arom  Treasury  under  permauent  appropria- 
tion   $25,000.00 

June  30, 1887,  amount  expended  during  fiscal  year 25, 000. 00 

July  1, 1897,  amount  arailable,  under  permanent  appropriation  of  August 
11, 1888,  for  fiscal  year  ending  June  30, 1898 25,000.00 

Abstract  of  apprapriaiionB, 

By  act  approyed  March  2, 1867 $96,000 

By  allotment  from  appropriation  of  July  2^,1868 26,000 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approved— 

July  11,  1870 86,000 

March  3,1871 42,000 

June  10, 1872 42,000 

March3,1873 25,000 

Jure  23, 1874 : 25,000 

March3,1875 25,000 

August  14, 1876 : 30,000 

June  18, 1878 41,500 

March  3,  1879 20,000 

JuDel4,1880 8,000 

•   March  3,  1881 25,000 

By  act  passed  August  2, 1»<2 25,000 

By  act  approved  AugURt5, 1886 .^ 22,500 

By  act  of  August  11, 1888,  lor  fiscal  year  ending — 

June  30, 1889 25,000 

June  30, 1890 25,000 

June  30, 1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June  30, 1894 25,000 

June  30, 1895 25,000 

June  30, 1896 25,000 

June  30, 1897 25,000 

Total 749,640 


STATISTICS  OF  COHMERCB  AND  KAYIGATION. 

Lumber. — ^The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
wbich  gave  employ  ment  in  1896  to  about  60  towboats,  valued  at  $600,000.  Along  th« 
river  from  Minneapolis  to  St.  Louis  100  sawmills  were  operated  by  75  wholesale  lum- 
ber firms,  having  an  invested  capital  of  about  $50,000,000.  Their  manufactures  in 
1896  were:  Lumber,  955,587,000  feet  B.  M.;  shmgles,  229,518,000;  laths,  175,657,000. 

in  addition  to  the  manufacturers  there  is  a  large  number  of  retail  or  distributing 
firms. 
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Lumber  manufacture,  Upper  Misaieaippi  Biver  Valley,  1896, 
[Value  about  $26,000,000.] 


LocaUty. 


Above  MinneapoliB 

Minneapolis 

St.  Paul  to  St.  Loais 

St.  Croix  River 

Black  Biver 

Chippewa  Biver  — 

Total 


Lumber. 


FeH  B.  M. 
220, 411, 000 
307, 179, 000 
616, 230, 000 
187,985,000 
132, 178, 000 
320,129,000 


1,602,112,000 


Shingles. 


Number. 
47, 139, 000 
62,126,000 

119, 748. 000 
39.885,000 
47. 644. 000 

104,882.000 


421.424,000 


The  larger  part  of  the  above  was  floated  for  greater  or  less  distance  on  the  Missis- 
sippi River,  either  as  logs  or  lumber.  The  total  product  (excluding  shingles  and 
laths),  if  shipped  by  rail,  would  have  loaded  133,510  cars  of  12,000  feet  each  (about 
20  tons),  the  quantity  generally  accepted  by  lumbermen  as  a  carload.  Supposing  an 
average  length  of  car  of  35  feet,  it  would  have  loaded  a  train  885  miles  in  lengtn,  or 
6,675  trains  of  20  cars  each. 

Statement  of  dietributian  of  lumber  manufacture  along  the  Upper  Mieeiseippi  Biver,  from 
Minneapolis  to  St.  Louis,  in  1896. 


Locality. 


Lumber. 


Shingles. 


Laths. 


Minneapolis 

HaAtiogs 

Redwing 

Winona 

La  Crosse 

Prairie  du  Chien 

Guttenberg 

Diibaqne 

Bellevne 

Lyons. 

Cunton 

Fulton 

Molina  

Davenport 

Bock  Island.... 

Muscatine 

Burlington 

Fort  Madison... 
Keokulc 

Sninoy. 
annibal 

Total 


PeetB.M. 

307, 179, 000 

7, 050, 000 

4,337,000 

97, 500, 000 

132, 178, 000 

4,068,000 

9,000.000 

35,600,000 

3,027,000 

17,380,000 

70,568,000 

15, 000, 000 

16.250.000 

26. 500. 000 

^1, 150, 000 

57,800,000 

27,000,000 

11,000,000 

9,000,000 

16, 000, 000 

18,000,000 


Number. 

62,126,000 
2,000,000 
2, 001, 000 

82,700,000 

47, 644, 000 
8,040,000 
3,500,000 
4,870,000 


8,490.000 
6,791,000 
2,000,000 
8.481,000 
3,825,000 
6.750,000 

12,000,000 
8, 000, 000 
7,300,000 
4, 000. 000 

10,000,000 
9,000,000 


Number. 

47, 925, 000 

1,000.000 

958,000 

35,669,000 

22, 743, 000 
700,000 
1,000,000 
5, 352, 000 
1, 154,  000 
2,236,000 

10,410,000 
1,500,000 
3,660,000 
4,600,000 
9,000.000 

13. 950, 000 
2, 000, 000 
2,000,000 
1, 80U,  000 
4,000,000 
4,000.000 


965,687,000 


>,  518. 000 


175. 657, 000 


Lumber  manufacture  on  the  Miteiteippi  Biver,  from  St.  Paul  to  St.  Louis,  for  ten  years. 


Year. 

Lumber. 

Shingles. 

Laths. 

1806        

F< 

6             100 
g              KM 
6              KM) 
8            m 
0              105 

8  07 
1,2              160 
1,0             m 
1,0              186 

9  194 

Number. 

167,892,000 

278,420,000 

204,198,000 

285,897.000 

367,014,775 

332,666,750 

608,986,705 

463, 132, 700 

423,656,050 

868,239.750 

Number. 
127, 732, 000 
186,616,000 
158.586,000 
190, 394, 800 
228, 042, 910 

1896 

1894 

1893 

1892 

1891    

207,722  350 

1800 

1889 

1888 

1887 

Total 

9,063,437,838 

3,884.602,730 

Steamboats  and  freight. — The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  and  the  Joy  Lumber 
Line.      There  are  also  many  independent  boats  carrying  freight  and  passengers. 
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Dariog  the  season  of  1896  the  amoant  of  freight  and  number  of  passengeTS  carried 
oonld  not  be  aconrately  ascertained,  but  partial  reports  give  120,973  tons  of  freight 
and  227,451  passengers,  not  including  those  of  ferry  and  excursion  boats. 

Taking  into  consideration  the  loss  and  lumber  floated  in  the  stream,  the  gross 
tonnage  for  1896  was  approximately  2,250,000  tons. 

BtaiemmU  of  approximaU  tannage  of  the  Upper  MUtinippi  Bif>^,  MiuneapoUi  to  8L 

Louis,  for  ten  yoar$. 


Tear. 

Tons. 

Tmt. 

Tons. 

1887 

8;  7601000 
8,600.000 
4.200,000 
8.800.000 

1888. 

8.760,000 

1888 

1888  a 

8,200.000 

1880 

18846 

2,976.000 
8,000,000 

1800 

18866 

1801ft 

1886  a 

8,250.000 

a  Great  bnsiiiMt  deprMsion. 


(Yery  low  water. 


At  St.  Louis  there  were  received  in  1896  from  the  Upper  Mississippi  River,  by  boats, 
barges,  and  rafts,  61,165  tons  merchandise,  64.535,400  feet  pine  lumber,  16,415,200 
shingles,  and  13,416,900  laths.  There  were  shipped  to  points  on  the  Upper  Missis- 
sippi River  31,510  tons  merchandise. 

ArrivaU  at  and  departures  firom  8t,  Louis  during  1896, 

Steamboats  and  barges  fit>m  Upper  Mississippi  River  arrived  at  8t.  Louis 664 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River  ....  561 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

List  of  steamboats,  barges,  and  r^tfts  passing  through  various  bridges. 


Locality  of  bridge. 


Hastings 

Winona 

LaCroMO 

Duboqne 

Sabnla 

Clinton 

Bock  Island.. 
Keithsbarg  .. 
Borlinffton... 
Fortluidison 

Keokak 

aint 
nni 
Louisiana 


Steamboats. 


1800. 


684 
8,828 
2,606 
1.268 
1,604 
2,783 
2.836 

732 
1,689 
1,221 
1,648 
1,806 

087 

662 


1885. 


728 
8,746 
2,822 
1,868 
l.*76 
2,808 
2,030 

096 
1,646 
1.473 
1,317 
1,787 
1.881 
1,008 


1884. 


709 
8,716 
8,017 
2,132 
8,783 
8,062 
2,100 
1,069 
1,462 
1,272 
1,233 
1,757 
1,792 

704 


Barges. 


1806.   1886. 


147 
926 
977 
882 

477 
870 
426 

.  168 
616 
484 

1,260 
468 
498 


693 

1,444 

955 

977 

1,078 

467 

821 

440 

092 

437 

619 

488 

1,447 

746 


1804. 


900 
1,422 

883 
1,128 
1,276 

667 

613 

678 
436 
901 
640 
1,193 
488 


Bafts. 


1896. 


166 

1,098 

739 

428 

(a) 

6166 

866 

180 

313 

145 

97 

111 

129 

88 


1886. 


1804. 


146 

lie 

1,826 

1.172 

1,086 

008 

406 

428 

(a> 

(a) 

601 

6292 

564 

609 

6180 

(a) 

836 

187 

227 

167 

119 

121 

122 

131 

872 

177 

84 

46 

a  No  record. 


6  Partial  record. 


The  following  table  shows  the  navigation  during  a  period  of  nineteen  years  through 
Winona  Bridge,  at  which  point  the  traffic  is  the  largest: 

Statement  of  steamers,  barges,  and  rafts  passing  Winona  Bridge  duHng  nineteen  years. 


Year. 


Steam- 


Barges. 


Bafts. 


Tesr. 


Steam- 


Barges. 


Bafts. 


1878 
1879. 
1880 
1881. 
1882. 
1883. 
1884. 
1886. 
1886. 
1887. 


2,048 
8,760 
4,608 
4,789 
6.627 
4,883 
4.902 
6,126 
4,670 
4,808 


1,116 
1,862 
883 
676 
942 
828 
006 
848 
974 
1,000 


888 
1,888 
1,892 
1,717 
1,988 
1,852 
2,007 
1,978 
1,800 
1,100 


1888. 
1888. 
1890. 
1891. 
1892. 
1893. 
1884. 
1896 
1896. 


4,740 
4,419 
5,417 
8.687 
5,268 
4,428 
8,716 
8,745 
8,828 


684 

1,140 
1,046 
1,108 

067 
1,824 
1,422 
1,444 

925 


1,894 
1,887 
2,128 
1,486 
1,760 
1,656 
1,172 
1,826 
1,008 
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Internal  rwenuefar  the  year  ending  December  SI,  1896,  eolleetedin  disiricU  bordering  on  the 

Upper  MieeieHppi  Biver. 


LooaUty. 


Offlee. 


Amoimt. 


laniieeoto 

Seoond  Wieeoniiin. . 

Third  Iowa 

Fourth  Iowa: 

Fiah  Ulinoia 

Eighth  lUinoie 

Thirteenth  lUinoie. 
FiiatMiuoiiri 


St.  Paul.... 
Madison.... 
Dubuque... 
Burlington  . 

Peoria 

Springfield . 

Cairo 

St.  Louis... 


Total. 


$2, 888, 078. 60 

474,847.66 

166,875.82 

270,832.06 

14,646,472.82 

10,687,830.87 

670.610.10 

6,666,750.10 


86,774,202.60 


Cnetoms  revenue  and  tonnage  for  the  year  ending  December  SI,  1896, 


Port. 

CoUeetions. 

Tonnage 
enrolled. 

Vessels. 

St.  Paul,  Minn 

$281,148.80 

2,026.74 
4.736.28 
6,474.80 
7,716.00 
817.08 
U4,613.24 

25 

T/aCroftse  Wis ..x..... .....^.... ...... ........ 

62 

DabnQue,  Iowa....... ................................. .>>■.•>... 

8,218.00 

24 

Book  laluid,  m 

74 

Bnrijiiffton.  Iowa............................. ...... ..........■•• 

17.48 
1,020,150.64 

8 

St.  Loois,  Mo.  a 

102 

T9ta1 

1,260,643,61 

136,882.18 

886 

a  Only  a  part  of  the  St.  Louis  statement  applicable  to  the  Upper  MississippL 


Detailed  etatement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  Biverfor  ikeflseal  year  ending  June  SO,  1897, 


i 

To  whom  paid 

Total. 

Office 

superin- 
tendence, 

and 
contin- 
gencies. 

Labor. 

Sub- 
sist. 

Pael. 

pense. 

Be. 
pain. 

1 

JuJv,189e. 
9*008  Bros .••■...... 

$28.80 

28.00 

8.00 

88.17 

17.78 

84.60 

2.00 

6.86 

82.00 

66.00 

1,288.00 

81.70 

20.60 

145.00 

2.24 

3.38 

67.00 

874.00 

118.88 

86.76 

$20.00 

Woo* 

$8.60 

2 

W.R.King 

3 

O.W.Dnrham 

$8.00 

4 

Thos.B.8ohindler&  Co 

do 

88.17 
17.78 
81.40 

5 

41 

Hess  Bros 

$3.10 
2.00 

7 

C.  W.  Snman 

8 

Henry  Dart's  Sons 

6.36 

0 

tTohnO*Vf>"       .,.,.T,.. 

32.00 
66.00 

10 

Wm.  A.Sutor 

11 

Hired  men 

76.00 

$1,218.00 

n 

Purlong  Grocery  Co .......... 

28.74 
20.60 

8.05 

18 

J.KieflSr 

14 

GentcKow  Bros 

148.00 

2.00 

16 

A,  WeberCo 

2.24 

16 

Wilkinson  &Co 

8.88 

17 

F.H.Ketoham 

67.00 

18 

Hired  men 

40.00 
20.00 

834.00 
03.88 

10 

do 

70 

BsmWiWt X        . 

86.76 

Total 

2,886.48 

18&00 

2.140.88 

236.78 

326.00 

18.00 

47.42 

August,  1896. 
C.W.Darham .•«... 

7.00 
27.24 
14.88 
10.42 
17.14 

7.20 
20.67 

7.00 

John  Torrance  ft  Son 

27.24 

Pred  Kroner  Hardware  Co  ... . 
James  MoCord 

8.70 
10.42 

ILIB 

Auffust Peters...........  ...  . 

17.14 

7.20 

20.67 



w.ltos.™:::::;;;::;;:;;.. 

M.&BMt0r 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  en^ng  June  SO,  1597— Continued. 


1 

To  whom  paid. 

Total. 

Offloa 
expenses, 
anperln- 
tendenoe, 
and 
eontin- 
genciaa. 

Labor. 

Snb- 

Sislr 

enoa. 

Fuel. 

penaa. 

pairs. 

8 
9 
10 

August,  iS96-Continu6d. 
Frank  Feeny                 •      .... 

$47.06 
4.09 

22.16 

17.06 
186.00 

45.00 
184.77 

66.00 

106.06 

191.70 

15.27 

27.26 

19.47 

7.00 

17.24 

17.15 

86.27 

25.61 

16.28 

82.00 

93.00 

1,262.67 

54.60 

9.07 

22.00 

46.90 

290.00 

$47.06 

4.09 

22.16 

17.06 

•Tnlin  VfT  PaivAm          ..     ....... 

•Tnhn  H  KiDna               .   ........ 

11 
12 

13 

The  Pilot  Steamboat  Co 

Hattv  Clark                       

$186.00 
45.00 
134.77 
66.00 

106.06 

14 
15 
16 

C  E  Idacy    

^o       

Strwtor  and  Third  Vein  Coal 
Co                          

17 

Van  Patten  &  Marks 

147. 17 
11.27 
27.26 

$44.58 
4.00 

18 
19 

Hoiiii  Hro4         --           -.---•••* 

Thos.  E.  Schindler  &  Co 

J.W.Stewart 

20 

18.43 

$1.04 

21 

C.W.  Durham 

$7.00 

22 

Anchor  Line  Store 

7.89 

9.35 

23 

John  Gmndmeyer 

17.15 
86.27 
25.61 
16.28 

24 

John  Lowell.... 

25 

Tho8.E.Sohindler&Co 

Hess  Bros 

26 

27 

JohnO*Neil 

82.00 
98.00 

28 

The  Pilot  Steamboat  Co 

Hired  men.................r«.. 

29 

75.00 

$1,187.67 

80 

Heaney  Broa.T,,,.,...... 

46.80 
9.07 

7.80 

31 

82 

Wm.  A.  Siitor 

22.00 
46.90 

R? 

F.  H.  Ket4*rham ....-- 

84 

Hired  men 

20.00 

270.00 

•Total 

2.934.12 

109.00 

1.457.67 

481.14 

78L78 

106.77 

48.81 

SepUmber,  1896. 
C.W.  Durham 

5.80 
117.00 
99.00 
55.00 
16.00 
62.00 

1.37 
50.20 
24.84 
23.65 
27.99 
10.60 
40.85 
34.86 

4.25 
54.00 
119.  72 
36.00 
10.94 

9.09 
22.80 

7.50 

1,106.00 

485.08 

6.80 

Crown  Coal  and  Tow  Co 

Gentzkow  Bros 

117.00 
90.00 
55.00 
16.00 
62.00 

CKMaoy 

JohnO'Neil 

H.S.  Cable 

John  Paul  Lumber  Co 

1.37 
2.48 

Chas.  J.  Lone 

50.72 
24.84 
23.65 
27.99 
10.60 
40.85 
84.86 

Thos.  E.  Schmdler  &  Co 

White  &  Co 

J.  KieflTer 

J.  H.  Scroenm 

Chas.  Klrcbner  &  Bro 

A IhArt  Kirfthnar-  r . . , ...... 

C.  W.Durham 

4.25 

Wm.  6.  Block 

" 

54.66 

Anchor  Line  Store 

119.72 

L.T.Biethan 

86.00 

Standard  Oil  Co 

10.94 

?0 

Thome  &  Andros 

9.09 

22.80 

7.60 

?1 

Fred  Miller 

?? 

R.H.StillweU 

7^ 

Hired  men 

75.00 
60.00 

1,031.00 
425.08 

74 

do 

Total 

2. 433. 04 

144.55 

1,456.08 

258.90 

439.00 

134.51 

Oetober,  1890. 
The  iEStna  Powder  Co 

13.75 
20.00 
83.50 
112. 18 
64.25 
65.95 
96.86 
14.48 
14.30 
6.00 

13.76 

N.  Phillips 

SO.  00 

33.50 

112. 13 

54.25 

F.  H.  Ke  tcham 

The  Con.  Coal  Ca  of  St.  Lonis. . 
H.S.  Cable 

C.C.Smith 

56.95 
95.36 
11.43 
14.80 

9.00 

Schroeder  &  Zoller 

C.C.Smith 

8.66  1 

Thos.  E.  Schindler  &  Co 

JohnOdeU 

10 

6.00 

1 
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DeUMed  $iaiement  of  wpwdiiwnt  for  op««liii^  anoa  hoaU  oimI  dredge  hoaU  m  Upner 
Mi»9i$$ippi  Biverfar  IkejUcal  year  endwg  June  SO,  1^97— Gontinoed. 


Towhompidd. 

TotaL 

Offloe 
expenses, 
superin- 
tendenoe, 

and 
contin- 
gencies. 

Labor. 

Snb- 
sUt- 
enoe. 

FneL 

Ex. 

pense. 

Be. 

pairs. 

11 

OM».B.HemU 

$».00 
62.00 
63.04 
8.64 
08.00 
72.80 

857.00 

$2L00 

12 

Wm.  Ihter  &  Smkb 

$44.05 
53.04 

$8.85 

IS 

Q«orgeBoeck 

14 

Stftnawd  Oil  Go ." 

8.64 

^^ 

H.  0.  Browning 

93.60 
72.80 

lA 

W.R.KinR 

17 

Hired  men. 

$75.00 

$782.00 

Total 

1,668.66 

75.00 

782.00 

276.18 

407.28 

49.24 

November,  1S96. 
H.  0.  Brownlnff ...... ....•fr... 

...... 

46.80 
20.42 

417.16 

6.76 

28.80 

86.66 

245.00 

46.80 

• 

A.  ITirnnftTwr-  --^ 

29.42 

Hired  men 

417.16 

C.W.  Darham 

6.76 

W.ltKinc 

28.80 
86.56 

H.  8.  Cable 

Hired  men 

76.00 

170.00 

Total 

810.51 

81.75 

667.16 

29.42 

112.18 

Deemnb^r,  1896. 
Hired  men 

' 

" 

1 

290.00 
205.81 

76.00 
76.00 

216.00 
220.81 

1 

January,  1807, 
Hired  men 

Hired  men 

1 

560.00 
200.00 

660.00 
75.00 

? 

do 

216.66 

Total 

850.00 

685.00 

215.00 

Manh,  1897. 

lioBbroj  Ironworks  Co 

Curiia  &  Co.  ICfff .  Co 

.  .. 

1.00 

07.89 

6.04 

4.78 

30.00 

20.25 

260.00 

266.17 

7.44 

18.20 

183.00 

$1.00 

97.88 

C  W.  l>Qrham 

6.94 
4.78 

Henry  Ballnffr 

Miaabslppl  Coal  and  loe  Co. . .  . 
J.W.Erman 



20.00 

20.26 

Hirttd    nMtn.r          .r.T.....,„r.r 

76.00 

185.00 
247.00 

do 

Carson  &  Rand. ........>••.... 

28.17 

7.44 

10 

Henry  Dart's  Sons 

18.20 
183.00 

11 

W.  H.Ha]ishiirvA'.Co.,T 

Total 

893.67 

86.72 

422.00 

290.00 

85.86 

April,  1897. 
Xellomr-Birge  Co 

I 

287.81 

0.75 

4.75 

6.62 

2.40 

104.01 

5.28 

3.00 

61.04 

14.70 

1.72 

85.80 

26.66 

80.  SI 

11.24 

13.05 

23.88 

244.81 

63.00 

2 

C>  W^Dnrhan.  .....■...■..•■>  • 

9.71 

3 

4.75 

4 

A.WeberCo      

6.52 
2.40 

1.00 

B 

Mississippi  Coal  and  lee  Co.... 
Price  Brae 

n 

104.01 

7 

D.  Tipton 

5.28 
8.00 

8 

C.  W.Darham 

9 

.Tnlin   \f a(  TAflHpMv            

61.04 

10 

Toanff  A  MoComba 

14.70 

]1 

J.W.  Stewart 

1.72 

1? 

Hess  Bros. 

81.00 
26.66 
81.91 

4.80 

IB 

u 

T.  Kodler 

7.40 
11.24 
18.96 

8.60 

15 

S  O.  I^raier  .              ... 

16 

Deris  ComnsnT.  -  _ 

17 

8.1i.Bey]ioldaACo..'.'I.M.... 



16.28 
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Detailed  statement  of  expenditures  for  operating  enag  hoots  and  dredge  hoats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  .7^97— Gontinned. 


1 

1 

To  whom  paid. 

Total. 

Office 

expenses, 

siiperin- 

tendenoe, 

and 

oontln- 

genoiss. 

Labor. 

sist. 
enoe. 

FnaL 

penae. 

pain. 

18 

-April,  lS»7-.ConUiiued. 
Held  &  Witter         

18.00 

0.00 

150.40 

23.04 

8.66 

00.00 

65.00 

10.17 

80.00 

19.84 

10.82 

142.88 

8.23 

42.83 

12.00 

48.50 

7.50 

1,320.00 

01.36 

108.50 

10.81 

11.63 

810. 01 

11.88 

$8.90 
0.00 
17.96 

10 

.T  V  OltmAnB                           ..... 

20 

Van  Patten  &,  MatIc a 

$141.61 
23.04 

21 

D,  Santo 

22 

M   I^  Bovlea 

$&66 

28 

C  B  Macy        

$80.00 
65.00 

24 

Wm.  A.  Sntor 

?5 

Molntoah  A,  Jones 

10.17 
30.00 
10.84 
10.82 

20 

J  Klefibr                   

27 

Thos.  E.  Sohindler  &  Co 

CbaA  J   LiOnff 

28 

29 

H.8.Cable    T 

142.88 

SO 

P.  A.  Millard 

8.28 

31 

WhitebraastFnelCo    

42.83 
12.00 
44.00 

3? 

TjOTi  Boardman ,. ».,,. 

33 

Gentahow  Broa. 

4.60 

34 

f*.  W-  Dnrhftm 

$7.50 

3^ 

Hired  men 

$1,820.00 

36 

Moline  Elevator  Co 

9L86 

37 

JohnMcCafbev 

108.50 

38 

H.Schroeder... 

10.81 
11.56 

30 

Heaa  Broa               ....    ...... 

40 

Hired  men 

810.01 

41 

C.  M.  Simpson 

11.88 

Total 

8,725.22 

25.53 

2,130.01 

505.70 

564.76 

167.40 

242.74 

May,  1897. 
C*  W.  Darham  .  '.  ........... 

6.25 

1.83 

62.64 

8.85 

7.11 

20.66 

16.82 

1,811.83 

1, 335. 00 

6.25 

Smith  Hardware  Co 

1.88 

D.  Santo 

52.64 
8.85 

T.  Nodler 

Charles  Keller 

7.11 

T.  Hodler 

20.66 
16.82 

D.  Sauto 

Hired  men 

1.311  83 
1, 335.  UO 

do 

Total 

...... 

2, 760. 40 

13.36 

2. 646. 83 

08.07 

1.88 

June,  1897, 
Sam  "West 



1 

20.25 

80.25 

04.82 

100.66 

10.68 

101.54 

08.28 

114. 75 

66.00 

66.00 

86.00 

217.11 

16.50 

.      18.00 

150.08 

21.46 

21.85 

17.43 

66.31 

17.00 

22.10 

0.75 

4.00 

4.45 

3.00 

100.00 

20.48 

6.25 

8.42 

20.25 
80.85 

2 

W.S.Gray 

3 

Whitebreast  Fuel  Co 

04.82 
100.66 

i 

J.  McCaffrey 

5 

H.Schroeder 

10.68 
07.74 
08.28 

6 

8.Hamill  Co 

8.80 

7 

D.  Santo 

8 

Pittsburgh  and  Lake  S.  Iron  Co 
C.  £.Macy 

114.76 

9 

66.00 

66.00 

86.00 

217. 11 

10 

Wm.  A.  sator 

11 

Harry  Clark 

1? 

Whitebreast  Fuel  Co 

13 

Davis  Co 

16.60 

14 

F.Il.Satton 

18.00 

15 

Henry  Dart's  Sons 

134.64 
17.80 
21.36 
17.43 
63.31 
17.00 
22.10 
0.76 
4.00 
4.46 
8.00 

24.64 
8.66 

16 

Hess  Bros •• 

17 

do 

H.Schroeder 

18 



10 

Kelloffff-Birse  Co 

8.00 

20 

J.  Nodler 

21 

J.  Kleffer 

?!2 

J,  H,  S0«»gtlTO    ,TT........ 

23 

Flick  &  Co 

24 

WhiteA  Co 

26 

Kettorer  dfe  Koss 

26 

J.  McCaffrey 

100.90 

27 

Smith  Bros 

20.48 
6.25 
8.42 

28 

T.  Nodler 

20 

Ketterer  &  Koss 
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Detailed  Btatement  ofexpenditttretfar  operating  enag  hoaU  and  dredge  hoaU  on  Upper 
MiseUiippi  Biverfor  the  fiscal  year  ending  June  SO,  1897— Continued, 


i 

To  whom  paid. 

T^taL 

Offloe 
expensea, 
raperin- 
tendenoe, 

and 
eontin- 
genoleo. 

Labor. 

Bah. 
Biet- 
enoe. 

FneL 

Ex. 
penae. 

Ba. 

pair.. 

80 

JiHM,  1S97— OoBtlniied. 
Jno.  Ixrwoll.. ....... ......a**! 

$2L49 

7.96 

87.75 

18.00 

79.53 

22.61 

78.68 

150.78 

86.00 

23.67 

21.77 

40.20 

10.88 

12.00 

8.00 

8.08 

26.78 

17.21 

50.46 

4.18 

1.00 

41.28 

661.20 

720.98 

1,211.66 

603.67 

67.16 

6.05 

13.86 

$21.49 
7.96 

81 

Jno.  Gnmdmoyor 

Tho  OoD.  Ckwl  Co.  of  St.  Louis. . 
The  Lommert  Turnitoro  Ck>.. . 
Asohor  Line  Store 

82 

$87.75 

...••••• 

83 

$18.00 
79.68 

.  . 

84 

36 

J.  D.  Lawnin 

"iiiii 

86 

Laflin-Kand  Powder  Co 

J.MoCaflyey 

73.68 

37 

150.78 

88 

C.  M.  Wetherell 

36.00 

89 

Chas.  J.  Lonff........ .......... 

21.27 
21.27 
40.20 
10.88 
12.00 
8.00 

2.40 

40 

41 

D.Santo 

42 

do 

48 

H.  C.  Hodce  &  S<mB 

44 

B.H.  StiUwell 

46 

Wilkineon  A  Oo 

8.03 
tt.78 

40 

W.  S.  Gray.. ....•......•••.... 

47 

'  T.Kodler.. 

17.21 
50.46 
4.18 

48 

D  Santo....- .--.^ 

49 

J.  Sieirrtot 

50 

A.  Weber  Co 

•"•LOO* 

61 

Whitebraaat  Fuel  Co 

4L28 

62 

Sendrook  Powder  Co •• 

66L20 

68 

Hired  men 

$720.96 

1,211.66 

603.67 

67.16 

54 

....do  ....■■•..•••....■.•••>«.. 

66 

do 

66 

.do      

67 

Wrouffbt  Iron  Bange  Go 

T.  H.  ThonuM 

....••. 

6.06 

68 

18.86 

Total 

6,688.66 

2,608.47 

778.91 

970.30 

1,099.71 

80.66 

Bumwiary  of  expenditnree  for  operating  snag  hoats  and  dredge  boats  on  Upper  liiseisslppi 
River fyr  fiscal  year  ending  June  SO,  1897,     « 


Office  ex- 
pensea, 
saperin' 
tendenoe, 
and  con- 
iingen. 
oies. 

Care,  repair,  and  c 

Grand 
total. 

Honth. 

Labor. 

Snhalat- 
enoe. 

FneL 

Expen- 
ses. 

Repalra. 

Total. 

1898. 

July 

$188.00 
109.00 
144.65 
76.00 
8L76 
76.00 

76.00 
636.00 
86.72 
26.53 
18.86 

$2,140.88 

1,457.67 

1,456.08 

782.00 

687.16 

216.00 

220.81 

216.00 

422.00 

2,138.01 

2.640.88 

2,608.47 

$216.78 

481. 14 

258.90 

275.18 

29.42 

$326.00 
731.78 
489.00 
407.28 
112.18 

$18.90 
105.77 
134.51 
49.24 

$47.42 
48.81 

$2,747.48 

2. 825. 12 

2,288.49 

1,513.65 

728.76 

216.00 

220.81 

215.00 

806.96 

8,699.69 

2,747.18 

6,633.06 

$2,885.48 

Augast 

2, 034. 12 

Sefnwnber  - , » r  -  r -r  - - 

2,438.04 

Ooiobei* .— ... 

1,588.66 

November   «■•>.... 

810. 61 

Deeember ... 

290.00 

1897. 
J^annnry  ........•■■ 

296.81 

Pebniary .......... 

850.00 

If  arob  .      

299.09 
167.49 

85.86 

242.74 

1.83 

80.66 

893.67 

April 

605.70 

98.07 

778.91 

664.75 

8,  T2&.  22 

aT.  11.1. ...... . 

2,760.49 

ji2e;:::.:i:::::::: 

970.80 

1,099.72 

6,533.06 

Total 

1,45a  91 

14,886.86 

2,788.96 

8, 66a  24 

1,864.71 

606.82 

28,64L09 

26,000.00 
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rbpobt  of  mb.  c.  w.  durham,  ▲ssistant  bnginkkb. 

United  States  Enginebb  Officb, 

Rook  Island,  III,  July  1, 18S7. 

Colonel  :  I  have  the  honor  to  present  my  report  on  the  operations  of  snas  hoats 
and  dredge  hoatoon  Upper  Mississippi  River  for  the  fiscal  year  ending  JuneSS,  1897. 

Operations  of  snag  boat  General  Barnard,— The  Barnard  was  in  commission,  for  the 
purpose  of  removing  snags  and  other  obstructions  between  Minneapolis  and  mouth 
of  Missouri  River,  fi'om  March  26  to  November  13,  1896,  and  ftom  March  26  to  June 
30,  1897.  In  addition  to  the  usual  work,  a  portion  of  the  BamarWs  crew  was 
employed  fifty  days  in  September,  October,  and  November,  1896,  on  levee  sorveys 
between  Muscatine  and  Fort  Madison.  An  examination  of  a  rock  ledge  opposite 
Fort  Madison  was.  made  in  November,  1896,  and  of  the  harbors  of  Dubuque,  East 
Dubuque  and  Muscatine  in  May.  1897.  Tlie  boat  was  employed  thirteen  days  in  May 
and  June,  1897,  in  repairing  and  strengthening  levees  between  Keokuk  and  Quinoy. 
During  the  winter  of  1896-97,  she  lay  m  the  Des  Moines  Rapids  Canal  above  Middle 
Lock,  and  received  small  repairs  before  coming  out  in  the  spring. 

Summary  of  operations  of  snag  boat  General  Barnard  for  fiscal  year  ending  June  SO,  1897 • 

Snags  removed 323 

Leaning  trees  pulled  back 70 

Leaning  trecH  folle<1 3,007 

Wrecks  removed 1 

Buoys  placod .     17 

Surveys  made  (days) 52 

Repairing  levees  (days) 13 

Miles  run  ..' 7,527 

Operations  of  snag  boat  J,  G,  Parke, — During  the  fiscal  year  the  Parke  was  used  as  a 
tow  boat  on  construction  work  between  Illinois  and  Missouri  rivers. 

Operations  of  dredge  Vulcan, — During  July  and  the  first  week  of  August  dredffe 
Vulcan,  with  towboat  Alert  as  tender,  was  engaged  in  completing  the  widening  of  the 
channel  at  Big  Bend  in  Coon  Slough,  and  also  in  removing  several  dams  and  parts 
of  dams  in  vicinity  of  Wilds  Landing.  Details  of  this  work  are  given  iu  report  of 
Assistant  Engineer  W.  A.  Thompson.  The  amount  expended  on  this  work  during 
current  fiscal  year  was  $1,787.92  . 

Operations  of  dredge  Phcenix  and  tender, — Dredge  Phtenix  removed  a  short  spur  dam 
at  head  of  Island  436  and  portions  of  a  submerged  dam  below  Cincinnati  Landing, 
the  same  having  become  obstructions  to  navigation.  Details  are  given  in  report  of 
Assistant  Engineer  S.  Edwards.    The  cost  of  this  work  was  $590.01. 

Operations  of  drill  boat  No,  6  and  dredge  Phcpnix, — Drill  boat  No.  6,  tended  by  towboat 
Mac,  commenced  operations  on  April  16, 1897,  in  removing  ledges  of  rock  near  Greg- 
ory, but  owing  to  extreme  high  water  it  became  necessary  on  the  21st  to  abandon 
this  work  for  a  time.  The  crews  were  then  engaged  in  repairing  and  stren([^hening 
with  sacks  of  gravel  and  sand  portions  of  the  Warsaw-Quincy  Levee,  which  work 
was  continued  until  May  3,  when  the  drill  boat  resumed  rock  excavation  near  Qreg- 
ory.  On  May  17,  the  breaking  up  of  two  large  patches  of  rock  in  mid-channel  hav- 
ing been  completed,  the  plant  was  moved  to  Keokuk,  and  was  there  employed  on 
the  high-rock  patch  opj>osite  the  landing  until  June  12.  On  the  13th  the  plant  was 
transferred  to  Fort  Madison,  where  it  was  engaged  until  the  16th  in  shattering  the 
higher  points  of  a  rock  ledge  opposite  the  Diamond  Jo  Lauding. 

Dredge  Phamix  operated  at  Gregory  in  removing  the  broken  rock  ftom  June  4  to 
14,  at  which  latter  date  she  was  transferred  to  sand-excavation  work  near  Dallas,  in 
connection  with  improvements  being  made  there.  The  lower  rock  patch  at  Gregory 
has  been  removed,  and  also  a  portion  of  the  upper.  It  is  proposed  to  complete,  by 
use  of  the  dredge,  the  removal  of  the  remaining  broken  rock  at  Gregorv,  and  also 
that  at  Keokuk  and  Fort  Madison  later  in  the  season.  The  area  covered  by  the  drill 
boat  at  Gregory  was  5,014  square  feet;  at  Keokuk,  10,752  square  feet;  at  Fort  Madi- 
son, 1,528  square  feet:  total,  17,324  square  feet.  In  above  work  there  were  1,124 
holes  drilled,  of  which  1,070  were  blasted,  3,304  pounds  of  rackarock  being  nsed, 
resulting  in  the  breaking  of  987  solid  cubic  yards  of  rock.  The  dredge  removed  at 
Gregory  1,536  cubic  yards  of  rock,  sand,  ana  gravel.  The  cost  of  rook  excavation, 
as  mentioned  above  and  including  the  time  spent  in  repairing  Warsaw-Quincy  Levee, 
was  $5,854.58. 

Operations  of  Dredge  Ajaz, — From  June  1  to  9  the  Aiax  removed  three  cribs  filled 
witti  rock,  and  some  outlying  piles  of  rock  from  the  cnannel,  at  Clinton,  Iowa,  the 
same  having  been  formerly  used  for  mooring  purposes  at  the  Clinton  Lumber  Com- 
pany's sawmill.    The  rock  removed,  amounting  to  1,460  cubic  yards,  was  placed  as 
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Bhore  protection  on  head  and  sides  of  towheadnear  Island  290.    This  work  was  paid 
for  from  the  general  appropriation. 

Summary  of  eacpwdiiurei, 

Snaeboat  GeiMral  Barnard $15,308.58 

Dredge  Vulcan  and  tender 1,787.92 

Dredge  Pft<ffiitx  and  tender 590.01 

Drill  boat  No.  6,  tender,  and  diedge  PAiwifx 5,854.58 

Superintendence  and  office 1,458.91 

Total 25,000.00 

RIVER  NOTES. 

In  1896  the  river  above  Keokuk  remained  at  a  good  staffe  until  the  end  of  July, 
buffrom  that  time  until  the  close  of  navif^ation  was  quite  low.  There  were,  at  the 
lowest  water,  only  three  serious  points  ot  obstruction,  all  of  which  were  improved 
during  the  season,  but  business  was  so  bad  that  raft  boats  and  packets  laid  up  very 
early.  Below  Keokuk  the  river  remained  at  a  good  stage,  except  for  a  few  days  in 
September  and  October,  but  there  were  no  obstroctingbars  found  during  the  season. 

In  1897  the  river  to  the  present  time  has  remained  hi^h  and  favorable  to  traffic. 

An  unusual  rise,  for  the  time  of  year,  occurred  in  April,  the  river  reaching'a  stage 
at  St.  Paul  of  17.5  feet;  at  La  Crosse,  13.7  feet;  at  Dubuque,  17.9  feet,  and  at  Keokuk^ 
18.4  feet.  A  bad  break  occurred  in  the  Hunt  Levee,  causing  much  damage  and  suf- 
fering.   Construction  work  on  the  Flint  Creek  Levee  was  aoandoned  for  six  weeks. 

Available  channel  depths,  in  feet,  at  the  worei  tare  at  lew  eiagea  in  1896,  ae  found  by  the 

snag  boat  General  Barnard, 

Between  St.  Paul  and  Lake  Pepin  (61  miUe), — The  Barnard  found  no  bar  on  which 
there  was  not  more  than  4  feet. 

Beeds  Landing  to  Winona  {41  miles), — Opposite  Wabasha,  3.5;  Grand  Encampment, 
3.5;  head  of  Buffalo  Chute,  4;  mouth  of  Zumbro  River,  4;  above  Minueiska,  4; 
above  mouth  of  Beef  River,  4. 

Winona  to  La  Crosse  {SI  miles). — Below  Homer,  4;  La  Moille,  3  (later  improved); 
below  Trempealeau,  4 ;  Queens  Bluff,  4. 

Jai  Crosse  to  Prairie  du  Chien  (79  miles). — Brownsville,  4;  Heytmans,  4  (later 
improved). 

Prairie  du  Chien  to  Le  Claire  (J5S  miles). — Below  Finleys,  4;  Deadmans,  4;  below 
Bellevue,  3.5:  Santa  Fe,  4;  Elk  River,  4;  Coraauche,  3.5. 

Bock  Island  to  Keithshurg  (58  mi/M).— Dodges,  4;  at  Buffalo,  3.5;  below  Buffalo, 3.5; 
Montpelier,  3.5;  below  Fairport,  4;  above  Muscatine,  4. 

Keithsburg  to  Des  Moines  Bapids  (60  miles). — Benton  Island,  3.5;  above  Oquawka, 
3.5;  Drews  Prairie,  4;  foot  of  Borlington  Bluff,  3.5;  foot  of  Saaerweins  Bend,  3.5; 
foot  of  Dallas  Chute,  4 ;  Pontoosuc,  4. 

Keokuk  to  Missouri  Biver  (184  mihs). — ^The  Barnard  found  no  water  in  the  channel 
as  shoal  as  4  feet,  but  the  stage  remained  somewhat  higher  during  the  season  iu  this 
stretch  of  river  than  above  Keokuk. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Assistant  Engineer, 

Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers^  U,  8,  A. 


X  2. 

.  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS. 

Under  this  head  of  appropriations  are  carried  on,  chiefly,  works  for 
the  permanent  improvement  of  through  navigation,  but  improvements 
at  harbors  and  other  localities  are  frequently  made  under  allotments  as 
provided  for  in  the  various  aets  of  Congress.  Additional  remarks  on 
the  scope  and  character  of  the  work,  etc.,  may  be  found  on  pages  1775- 
1778,  Eeport  Chief  of  Engineers  for  189G. 


Digitized  by 


Google 


2060      REPORT   OF   THE   CHIEF   OF   EKG1NBER8,  U.  8.  ARMT. 

At  the  commencement  of  the  fiscal  year  there  was  avaflable  the  snm 
of  •418,246.07. 

On  account  of  the  comparatively  small  amount  available  and  the 
diversion  of  a  great  part  of  the  fands  to  special  work,  comparatively 
little  was  done  on  general  improvement. 

Under  improved  projects,  work  of  dam  construction,  shore  protection, 
dredging,  and  removal  of  rock,  etc.,  has  been  carried  on  during  the 
past  year  by  hired  labor  and  useof  Oovemment  plant  between  St.  Paul 
and  Lake  Pepin,  at  Kings  Coulee,  between  Keeds  Landing  and  Oenoa, 
at  Hock  Island  Eapids  and  Harbor,  between  Kiethsburg  and  Nash- 
ville, between  Keokuk  and  Quincy,  between  Quincy  and  Clarksville,  at 
Quincy  Bay  and  Harbor,  at  8ny  Island  Levee,  and  between  the  Illinois 
and  Missouri  rivers.  Under  formal  contract,  between  Ghenoa  and 
Prairie  du  Ohien,  between  Dubuque  and  Clinton,  at  East  Dubuque 
Harbor,  between  Eock  Island  and  Muscatine,  between  Hamburg  and 
Cap  au  6ris,  between  Cap  au  Oris  and  the  Ulinois  Eiver,  and  at  the 
Flint^Creek  and  Warsaw  levees. 

I  give  below  a  brief  synopsis  of  operations  and  of  the  condition  of 
the  various  special  allotments  made  by  direction  of  Congress. 

Harbor  at  Burlington^  lovca, — ^No  work  was  done  during  the  year, 
and  there  is  an  available  balance  of  $3,094.38  remaining  from  the 
allotment  in  aet  of  September  19,  1800. 

Dredging  Quincy  Bay,  Illinois. — ^The  balance  available  on  July  1, 1896 
($3,931.45)  was  expended  during  the  year.  The  work  was  done  by 
hired  labor  and  use  of  Government  plant  and  resulted  in  the  removal 
of  55,540  cubic  yards  of  material. 

The  river  and  harbor  act  of  June  3, 1896,  provides  $15,000  for  dredg- 
ing the  channel  in  Quincy  Bay,  which  it  is  proposed  to  distribute  over 
the  three  years,  1898, 1899,  and  1900. 

Warsaw  to  Quincy,  III — The  sundry  civil  act  of  March  2,  1896, 
allotted  $85,500  for  raising,  repairing,  and  strengthening  the  levees 
between  those  cities,  and  the  funds  have  been  used  for  those  purposes. 
The  amount  of  earthwork  built  during  the  year  was  367,952  cubic  yards, 
and  9,350  linear  feet  of  bank  was  protected  by  revetment. 

The  river  and  harbor  act  of  June  3, 1896,  provides  $5,000  for  "  repair 
and  maintenance,''  which  will  probably  be  expended  during  the  current 
year. 

Flint  Creek  to  Iowa  River. — ^The  sundry  civil  act  of  March  2,  1895, 
allotted  $85,000  for  constructing  a  levee,  from  Flint  Creek,  near  Bur- 
lington, Iowa,  to  a  point  up  the  Iowa  Eiver  above  high-water  mark. 
The  sundry  civil  act  of  June  3, 18^6,  added  $75,000,  and  that  of  June 
4, 1897,  $50,000,  making  a  total  of  $210,000. 

The  original  estimate  for  this  levee,  made  from  the  preliminary  sur- 
veys, was  $305,000.  Subsequent  surveys  reduced  the  length  of  the 
levee  about  7  miles,  and  the  estimate  to  $250,000;  so  that  $40,000  addi- 
tional will  complete  the  work.  Twenty-two  of  the  36  miles  are  now 
finished.  During  the  last  calendar  year  604,230  cubic  yards  earthwork 
was  built  and  about  4,000  linear  feet  of  shore  protection  in  the  lowtf 
Kiver. 

Harbor  of  refuge  at  Kings  Coulee,  LaJce  Pepin. — ^The  river  and  harbor 
act  of  June  3, 1896,  allotted  $30,000  for  a  harbor  of  refuge  at  Kings 
Coulee,  and  plans  were  made  to  cover  the  amount  appropriated.  A 
pier  or  breakwater,  about  800  feet  long,  will  be  built  of  dredged  mate- 
rial, chiefly  gravel,  and  covered  with  rip-rap  rock.  About  400  linear 
feet  of  this  pier  are  now  completed. 
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Harbor  at  La  Crosse^  Wis.— The  act  of  Jnne  3,  1896,  allotted  $5,000 
for  this  harbor,  and  it  was  proposed  to  expend  the  same  during  past 
fiscal  year.  But  the  results  of  a  survey  ordered  by  the  same  act  were 
such  as  to  show  that  about  $17,000  was  needed  to  perform  proper 
work,  and  that  it  would  be  better  to  reserve  the  $5,000  until  further 
funds  became  available. 

Harbor  at  JEast  Dubuque^  IlL — ^The  river  and  harbor  act  of  June  3, 
1896,  allotted  $5,000  for  dredging,  and  the  money  was  expended  for 
that  purpose.  An  area  of  210,000  square  feet  was  dredged  over  and 
31,667  cubic  yards  of  material  removed,  the  work  being  done  by  con- 
tract at  15  ccQts  per  cubic  yard. 

Harbor  at  Bock  Island,  iZZ.— The  act  of  June  3, 1896,  allotted  $5,000 
for  this  harbor,  and  the  money  was  expended  in  rock  excavation  along 
the  levee.  About  300  feet  of  landing  was  put  in  excellent  shape  by 
the  removal  of  2,243  cubic  yards  rock. 

Steamboat  Landing  at  Quincy^  IlL — ^The  act  of  June  3,  1896,  allotted 
$10,000  for  this  harbor,  and  a  project  was  rendered  to  cover  the  avail- 
able funds.  Work  is  in  progress,  and  has  thus  far  consisted  in  the 
construction  of  two  low  brush  dams  on  the  bar,  a  grundschwelle 
extension,  363  feet  long,  of  Dam  ^o.  1,  and  two  cuts  through  the  bar, 
the  upper  side  of  the  upper  cut  being  protected  by  rip-rap.  About 
42,000  cubic  yards  sand  was  dredged  and  removed. 

8ny  Island  Levee. — ^The  river  and  harbor  act  of  June  3, 1896,  allotted 
$50,000  to  protect  this  levee,  which  extends  along  left  bank  of  Miss- 
issippi Biver  from  Quincy  to  Hamburg,  HI.  A  project  was  made  for 
the  past  fiscal  year  to  cover  the  expenditure  of  $15,000  of  above- 
mentioned  allotment,  and  the  levee  slope  on  the  river  side  at  Kings 
Island  was  protected  for  a  distance  of  1,000  feet,  and  at  Harris  Island 
for  2,582  feet.  It  is  proposed  to  expend  $25,000  during  1898,  and  the 
remaining  $15,000  during  1899  and  1900. 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
api>ended  reiK>rts  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snagboats 
and  dredge  boats  on  Upper  Mississippi  Biver. 

The  improvement  of  the  Upper  Mississippi  Biver  has  been  carried 
on  gradually,  giving  the  river  itself  opportunity  to  assist  in  the  forma- 
tion of  proper  channels.  It  has  been  customary  when  funds  are 
available  to  select  for  improvement  such  localities  as  were  at  the  time 
most  detrimental  to  navigation.  Detailed  plans  for  radical  improve- 
ment have  not  as  yet  been  determined  upon,  and  the  work  has  been 
hitherto  prosecuted  under  general  methods,  the  approximate  estimate 
being  $20,000  per  mile,  and  the  depth  to  be  secured  4^  to  6  feet  at  low 
water. 

In  my  opinion  $1,500,000  can  be  profitably  expended  during  fiscal 
year  ending  June  30, 1899. 

Summary  of  expenditureg  for  calendar  year  ending  Deeemher  SI,  1896,  under  appropria- 
Hone  for  improving  MieHeeivpi  Eiver,  **Ohio  Biver  to  Minneapolie,"  applied  to  thai 
portion  of  the  river  between  the  mouth  of  the  Mieeouri  Biver  and  Minneapolie. 

Minneapolis  to  St.  Panl  (Look  and  Dam  No.  2) $9,145.87 

St.  Paul  to  Lake  Pepin 14,916.68 

Kings  Coulee  pier  (Lake  Pepin) 8,303.33 

BeedB  Landing  to  Genoa 40,542.26 

Genoa  to  Prairie  du  Cliien 30,877.23 

Dnbnque  to  Clinton 19,474.20 

Harbor  at  East  Dubnqne 6,000.00 

Book  Island  Rapids 40,638.96 
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Harbor  at  Rock  TslaiKl $3,686.66 

Rock  Island  to  Muscatine 41,697.50 

Flint  Creek  to  Iowa  River  Levee 73,089.82 

Surveys  for  levees,  Dnirys  Landing  to  Hannibal 4, 594. 29 

Keitlisburg  to  Nasbville 3,044.67 

Keoknk  to  Quincy 30,213.11 

Warsaw  to  Quincy  Levee 45,355.09 

Qnincy  Bay 4,659.87 

Quincy  Bridge  to  Clarksvi lie 18,126.97 

Quincy  Harbor 4,837.72 

Sny  Island  Levee 10,179.37 

Hamburg  to  Cap  an  Gris 34.577.45 

Cap  an  Gris  to  Illinois  River 24,264.78 

Illinois  Riverto  Missouri  River 38,053.00 

Surveys  and  gauges 270.06 

Purchase,  coostrnction,  care,  and  repair  of  plant 24, 373. 84 

Total 532,916.72 

NoTR. — In  above  statement  retained  percentages  and  delayed  estimates  on  con- 
tracts December  31, 1896,  are  included. 

Summary  showing  localitieSf  amountif  and  oMi  of  regular  ooMtruoiion  warJcB  in  1896, 
between  St,  Paul  and  mouth  of  MUaouri  Biver, 


Locality. 


St  Paul  to  Lake  PepiD 

Reeds  Landing  to  (rOBoa 

Keoknk  to  Quincy 

Qnincy  to  Clorksville 

Illjnoia  River  to  Missonri  River  . 

Genoa  to  Prairie  dn  Chien 

Dnbuqne  to  Clinton  * 

Rock  Island  to  Muscatine 

Hnnibnrg  to  Cap  au  Gris 

Cap  aa  Gris  to  Illinois  River  *... 


Total . 


Method. 


HiT«d  labor.. 

do 

do 

....do 

do. 


Formal  contract . 

do 

do 

do 

do 


MaterlaL 


Rock. 


Cfubieydt. 

4,628.7 
18,162.5 
23,973.8 

9,164 
28,883.4 
24.985.1 
25,342.6 
42,506.6 
28,581.6 
40,350 


241,672.6 


Bmsh. 


Oubieydt. 
4,584.7 
64,153 
24,499.6 
19,904.6 
90,304.2 
25.000.2 
20,036 
42,386 
29,882.6 
42,100 


311,940.9 


Total. 


CvJbieyd*. 
9,208.4 
82,315.5 
48,472.9 
29,068.6 
68.187.6 
5U.076.8 
45.378:5 
84.892.6 
58,404.1 
82,450 


663,613.5 


Irfwality. 


St.  Paul  to  Lake  Pepin 

Reeds  Landing  to  Genoa 

Keokuk  to  Quincy 

Quincv  to  darks ville 

Illinois  Rirer  to  Missouri  River. 

Genoa  to  Prairie  du  Chien 

Dubnqne  toClintona 

Rook  Island  to  Muscatine , 

Hamburg  to  Cap  an  Gris 

Cap  au  Gris  to  Illinois  Rivera. .. 

Total 


Cost  of 
work. 


Aver- 
age 
cost 
per 
cubic 
yard  on 
barges. 


029.76 
470.26 
591.38 
288.16 
510. 14 
929.04 
053.08 
772.  .14 
656.51 
849.47 


327, 146. 07 


$0,228 
.230 
.365 
.299 
.272 


Average 
cost  per 
cubic 
yard  for 
towing 
and  put- 
ting in 
material. 


$0,405 
.226 
.204 
.296 
.279 


Average 
oost  per 

cubic 
yard  for 
general 
superin* 
tendence, 
office  ex- 
penses, 
and  in- 
8i>ection. 


$0,088 
.022 
.028 
.028 
.027 
.048 
.063 
.046 
.055 
.042 


Aver- 
age 

cost 
per 

cubic 

yard 
for 

plant. 


$0,111 
.050 
.075 
.074 
.070 


Aver- 
age 

cost 
per 

cubic 

yard 
in 

place. 


$0,872 
.528 
.672 
.697 
.657 
.618 
.684 
.4»2 
.59;t 
.520 


.691 


a  Includes  work  of  1895,  in  whloh  year  the  oontracta  were  let. 
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Eired  labor  work — Average  oo8t  of  towing  and  putting  in  material. 


1801. 
1892. 
1883. 


.  $0,238  I  1894 I0.2U 

.295   1895 197 

.   .237   1896 255 


General  statement  showing  net  expenditures  from  the  commencement  of  improvement  io 
July  1, 1897 f  under  various  appropriations, 

St.  Paul  to  Dea  Moines  Rapids $1,560,323.17 

St.  Paul  to  Des  Moines  Rapids  (practical  test  of  Adams  Flume) *  22, 176. 83 

St.  Paul  to  Des  Moines  Rapids  (harbor  at  Lake  City) 15, 000. 00 

Minneapolis  to  Des  Moines  Rapids 1,096,905.62 

Des  Moines  Rapids  to  niitaois  River 1,330,000.00 

Ohio  River  to  Minneapolis  (applied  to  "Between  mouth  of  Missouri 

River  and  Minneapolis") 3,248,630.16 

Total  net  expenditnies 7,273,035.78 

Balances  July  1, 1897 : 

•Minneapolis  to  Des  Moines  Rapids  (harbor  at  Bur- 
lington)       $3,094.38 

Ohio  River  to  Minneapolis 978, 236. 54 

981,130.90 

Total  appropriated '. 8,254,166.68 

Net  expenditures  on  the  various  sections  of  the  river  between  Minneapolis  and  the  Missouri 
Birerfrom  commencement  of  improvement  to  July  1, 1897  {Book  Island  and  Des  Moines 
Rapids  improvement  not  inolud^). 


LooaUty. 


St  Pan]  to  Minneapolis 

St.  PanI  to  Preacott 

Prencott  to  Lake  Pepin 

Harbors  in  Lake  Pepin 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridge  to  La  GmaBe  Bridiire 

La  CrosM  Bridge  to  McGregor  Bridge 

HcQregor  Bridge  to  Dabuqne  Bridge 

Dubuqne  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rock  Island  Bridge 

Rock  Island  Bridge  to  Keithsbnrg  Bridge . 
Keithsbnrg  Bridge  to  Dea  Moines  Rapi(U. . 

Keoknk  Bridge  to  Qninoy  Bridge 

Qninoy  Bridge  to  ClarksviUe 

Clarksville  to  Cap  an  Gris 

CapanGristo  Illinois  River 

Illinois  Rirer  to  Missoari  River 

Flint  Creek  to  Iowa  River  Levee 

Warsaw  to  Qnincy  Levee 

Sny  Levee 

SiincyBay 
unbnrgBay 

Quincj  Harbor 

Bock  Island  Harbor 

East  Dnbnqne  Harbor 


Surveys,  ganses,  and  meter  work 

Snag  ana  dredge  boats  and  wrecking. . . . . , 
Faoflitating  navigation  through  bridges. . 


Practical  tost  of  Adams  Flume 
Plant  at  estimated  value 


Total.. 


Dis- 
tance. 


MUes. 

11 
82 
29 


Amount. 


a$7S,23S.0Q 
877,160.25 
237,507.24 

27.884.72 
341,450.90 
486, 210. 00 
278,380.85 
515, 815. 38 
178, 280. 11 
245,264.00 
804,057.81 
157,221.07 
613, 808. 66 
445,418.06 
740, 234. 51 
516,268.32 
272,054.57 
280,052.82 

06,101.00 

83, 627. 46 

(r7,257.68 
&50,48L36 

10,000.00 
6,007.43 
5,000.00 
5,000.00 
100.496.18 

59, 661. 11 
2, 072. 72 

27, 176. 83 
179,112.72 


7,273,035.78 


Per  mile. 


$6,830.55 

21,161.54 

8, 103. 00 


28,454.26 
16,766.17 
8,080.81 
7,164.93 
3,02L85 
3,660.67 
0,873.05 
2,710.71 
10,231.64 
11,136.20 
12,337.24 
12,006.24 
10, 076. 00 
11,202.11 


a  Of  this  amount  $16,121.63  was  expended  in  constmction  of  Look  and  Dam  No.  2. 
6  $25,000  additional  expended  at  Quincy  Bay  under  a  special  appropriation. 

'In  addition  to  this  amount  Mr.  Adams  expended  $13,000  appropriated  by  acts  of 
August  2, 1882,  and  Jnly  13, 1892. 
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Money  statements. 

laNNBAPOUS  TO  DBS  MOINES  RAPIDS. 

Jaly  1.  1897,  balance  unexpended  and  ayailable  belonging  to  harbor  at 
Burungton^  Iowa $3,094.38 

OHIO  RIVER  TO  MINNBAPo£lS,  APPUBD  TO  THAT  PORTION  OF  THB  RIYRR  BETWKBN 
THB  MOUTH  OF  THB  MISSOURI  RIVBR  AND  MINNBAPOUS. 

Jnly  1,1896,  balance  nnezpended $578,221.81 

Amount  appropriated  by  sundry  civil  act  approyed  Jane  4, 1897 826, 666. 67 

Received  irom  nonpayments ^•«...  96.62 

1,404,984.10 
June  30, 1897,  amount  expended  daring  fiscal  year 426, 947.58 

July  1,1897,  balance  unexpended 978,036.52 

July  1,1897,  outstanding  liabilities $35,661.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts 3, 401. 34 

39,062.45 

July  1,1897,  balance  available 938,974.07 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899 1,600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  ^  1897. 


AhBtraei  of  appropriaUons. 

St.  Paul  to  Des  Moines  Rapids : 

By  act  approved — 

June  18, 1878 $260,000.00 

March  3,  1879 100,000.00 

June  14, 1880 150,000.00 

March  3,  1881 200,000.00 

By  act  passed  August  2, 1882 250,000.00 

By  act  approved — 

July  5, 1884  (general  improvement) 250,000.00 

July  6, 1884  (applied  to  harbor  Lake  City) 15,000.00 

Augu8t5,1886 382,500.00 

Minneapolis  to  Des  Moines  Rapids : 

By  act  of  August  11, 1888 600,000.00 

By  act  of  September  19, 1890 500,000.00 

Des  Moines  Rapids  to  Illinois  River: 

By  act  approved — 

June  18,1878 100,000.00 

March  3,  1879. 40,000.00 

June  14, 1880 100,000.00 

March  3,  1881 175,000.00 

By  act  passed  August  2, 1882 200,000.00 

By  act  approved — 

July  5, 1884 200,000.00 

Augusts,  1886 150,000.00 

By  act  of  August  11, 1888 200,000.00 

By  act  of  September  19, 1890 165,000.00 

Ohio  River  to  Minneapolis,  applied  to  between  Missouri  River  and 
Minneapolis: 

By  act  approved^ 

July  13, 1892 600,000.00 

March  3, 1893  (sundry  civil) 866,666.67 

August  18, 1894  (sundry  civil) 866,666.67 

March  2, 1895  (sundry  civil) 866,666.67 

By  act  of  June  3, 1896 200,000.00 

By  act  of  June  4, 1897  (sundry  civil) 826,666.67 

Total. ..e.. 8,264,166.68 
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AhHract  of  proposals  reoeived  and  opened  hy  Lieut,  Col,  W,  R.  King,  Corp^of  Engineers, 
at  Bock  Island,  III.,  August  t9, 1896,  at  11  a,  m.,  for  ** dredging  at  East  Dubuque  and 
in  Oalena  River,  Illinois." 

[There  ia  available  for  dredgins  at  Eaat  Dubnaue,  OL,  firom  appropriation  of  $475,000  made  by  the 
riTer  and  harbor  act  of  Jnne  3,  iSm.  for  '4niproy{iig  MisHiDHippi  itiyer  from  moath  of  Ohio  River  to 
Minneapolia,"  under  an  allotment  of  $200,000  made  by  said  act  for  *' improving  Mi-Hsieaippi  River  from 
St.  Pam  to  mouth  of  Miaaouri  River,"  and  a  apeciiio  allotment  therefrom  of  $5,000,  alao  made  by 
aaid  act  *'for  the  removal  of  the  bar  in  the  Hiaaiaaippi  River,  on  the  eaat  aide  thereof,  oppoaite  the  city 
of  Dttbnqae,  in  the  State  of  Iowa,"  the  project  having  been  Mproved,  aa  per  Department  letter  of 
Jnlv  1ft,  188«^File  number  10068. 

There  ia  available  for  dredging  in  Oalena  River,  Illinoia,  under  aeotion  4  of  river  and  harbor 
aet  of  July  6. 1884,  for  *' operating  and  oare  of  oanala  and  other  worka  of  navigation,"  an  allotment 
of  $6,000,  maae  available  for  dredging  in  Qalena  River  by  project  and  eatimate  for  oare  and  maintenance 
of  Oalena  River  improvement  for  flaoal  year  ending  Jnne  30,  1807,  approved  by  Secretary  of  War  July 
24, 180$,  as  per  Department  letter  of  July  28, 1806.— File  number  incToanre  4  of  0007.] 


Wo. 


Kame  and  addreea  of  bidder. 


Xast  Dubuque 
(dredffing  and 

removing  80,000 
cubic  yarda). 


Per 
cubic 
yard. 


Total. 


Oalena  River 

(dredging  and 

removing  30,000 

cubic  yarda). 


Per 
cubic 
yard. 


TotaL 


C.  H.  Appleton,  Si.  Paul,  Minn. 
M.  H.  Moore,  Dubuque,  Iowa.. 
A.  J.  Whitney,  Rock  laland,  Dl 


Cfnte. 

al6 

20 

15 


$4,600 
ft,  000 
4,500 


ChnU. 


520 
al9| 


$6,000 
6,025 


a  Recommended  for  acceptance:  accepted,  and  written  contract  made. 
frFive  cents  additional  where  the  tow  ia  more  than  2  milea. 

Abstract  of  proposals  received  and  opened  by  Lieut.  Col.  W.  R,  King,  Corpe  of  Engineers, 
at  Book  Island,  III.,  November  10, 1896,  at  11  a.  m.,  for  "oonstruotion  of  dams  and 
shore  proteotions  between  Reeds  Landing,  Minnesota,  and  Trempealeau,  Wis." 

[This  work  is  covered  by  an  allotment  of  $50,000  made  by  project  approved  September  4, 1806  (file 
number  15860),  for  the  application  of  $200,000  authorised  by  the  river  and  harbor  act  of  June  3,  1806, 
to  be  expended  during  the  fiscal  rear  ending  June  80, 1887,  for  "  improving  Miaaiaaippi  River  between 
8t  Paul  and  the  mouth  of  the  Miaaouri  River,"  under  continuing  contract.] 


Ko. 

Hame  and  address  of  bidder. 

26,000  cubic  yards 
rock  in  place. 

75,000  cubic  yards 
brash  in  place. 

Orand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

TotoL 

total. 

I 

Fetter  &  Crosby,  La  Crosse,  Wis: 

$0.07 
LOO 
.04 

$2i.860 
25,000 
28,500 

.10 

$12,760 
26,250 
14.260 

S 
8 

Jaoob  Richtroan,  Fountain  City,  Wis 

Albert  Kirchner.  Fountain  City,  Wis 

61.260 
87,750 

a  Recommended  for  acceptance;  accepted,  and  written  contract  made. 

Abstrad  of  proposals  received  and  opened  by  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers, 
at  Rock  Island,  III.,  November  10,  1896,  at  11  a.  m.,for  *'  construction  of  dams  and 
shore  protections  between  Dubuque  and  Clinton,  Iowa. 

(This  work  is  covered  by  an  allotment  q(  $36,000  made  by  prqject  approved  September  4, 1806  (file 
number  16660),  for  the  application  of  $200,000  authorlaed  by  the  river  and  harbor  act  of  June  8, 1806, 
to  be  esroended  during:  tne  fiscal  year  ending  June  30, 1897,  for  "  improving  Mississippi  River  between 
St.  Paul  and  the  moutn  of  the  Missonxi  River,"  under  continuing  contract.] 


Ko. 

80,000  cubic  yards 
rock  in  place. 

25,000  cubic  yards 
brush  in  place. 

Orand 

Per  cubic 
yard. 

ToUl. 

Per  cubic 
yard. 

TotaL 

totaL 

1 
2 

Albert  Kirchner,  Fonntain  City,  Wis 

A.  J.  Whitney,  Rock  Island,  lil 

$0.00 
.04 
1.00 
1.0O 

$27,000 
28.200 
30,000 
30,000 

.20 

.50 
.20 

$4,250 
5,000 

12,500 
5,000 

a$31,250 
83,200 

8 

4 

Jacob  Richtman,  Fountain  City,  Wis 

Patterson  Bros.. Keokuk.  Iowa. ............. 

42,600 
86,000 

a  Recommended  for  acceptance;  accepted,  and  written  contract  made. 
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Jbwtrmct  ofvPopo$aUmei9dd  and  opened  hjf  LieiU,  Oek  W.  B.  Kimg^  Corpn  ef  Enginmn^ 
o<  Boek  hlandf  III,,  Novemher  10, 1896,  at  11  a.  m.,for  "  eotutruotion  ef  dawu  amd 
ekore proteoUone  between  Book  leland,  III.,  and  Mneoatine,  Iowa." 


[Thfai  work  Is  ooT«red  by  an  allotment  of  $30,000  made  by 


ap|»roTed  September  4, 1806  (file 


number  15860),  for  the  appUoation  of  $200,000  aathoriEed  by  the  rirer  and  harbor  act  of  June  8, 1386, 
to  be  expended  dnrine  the  Ancal  year  ending  Jane  30, 1807,  for  "  improving  MiMisaippi  River  between 
St.  Paul  and  the  mouth  of  the  ICisaonri  Blver,"  under  oontinuing  oontraot.] 


Ko. 

Kama  and  addnM  of  bidder. 

25,000  eubio  yards 
rook  In  place. 

25,000  cable  yards 
bmah  In  place. 

Grand 

Pereobio 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

total. 

Albert  Kirohner,  Fountain  CiW,  Wis 

A.J.  Whitney,  Bock  leland, 1 11 

$1.00 
1.00 
.84 
L05 
1.10 

$25,000 
25,000 
21.000 
26,250 
27,600 

.28 
.85 

.40 

$4,760 
5.000 
5,750 
8,750 

10,000 

$28,750 
80.000 

Pettamon  Bfoa.. Eeoknk.  Iowa  .............. 

a2IL750 

Jamea  Short,  St.  Charles,  Mo 

85.000 

87,600 

fiReoommended  for  acceptance;  accepted,  and  written  contract  made. 

Ahitrad  ofmropoaaU  reeehed  and  opened  hg  Lieut.  Coh  W.  B.  King,  Corpe  of  Engineer; 
at  Book  hland.  III.,  Noeemher  10, 1896,  at  11  a.  m.,for  **  oonetmeiian  of  dawu  and 
ehoreproteotione  between  Keitkebnrg,  III.,  and  Naehville,  Iowa." 

[Tbia  work  la  covered  by  an  allotment  of  $35,000  made  by  pniject  approved  Saptember  4, 1896  (file 
number  15800)  for  the  anpHcation  of  $200,000  anthorlst-d  by  the  river  and  harbor  act  of^Jane  8, 1896, 


to  be  expended  dnrins  the  fiscal  year  ending  June  80, 1897,  for  "improving  Ulaaiaalppi 
St.  Pani  and  the  mouth  of  the  Miaaouri  River,"  under  oontinuing  aontraot.] 


River  between 


Ko. 

Kama  and  addreaa  of  bidder. 

80.000  cubic  yarda 
rook  in  place. 

25,000  cubic  yarda 
brush  in  place. 

Grand 

Per  cubic 
yard. 

TeUd. 

Per  cubic 
yard. 

Total. 

total. 

Albert  Kircbner,  Fountain  Cilv,  Wis 

A  J  Whiinev. Rock  Island. lU.... 

$1.00 

1-50 

L2S 

.95 

LIO 

$25,000 
37,600 
81,250 
23,750 
27,500 

$0.10 
.:0 
.25 
.82 
.40 

$4,760 
7,500 
6,250 
8,000 

10,000 

•$20,760 
45,000 
87  500 

Paitemnn  Rroa    Keokuk. Iowa.............. 

Jamea  ShorL  St.  Charles.  Mo 

81,750 

87,600 

a  Recommended  for  aoceptanoe;  accepted,  and  written  contract  made. 


Abetraei  of  propoeaU  received  and  opened  by  Lieut.  Col.  W,  B.  King,  Corps  of  Engineere, 
at  Book  Island,  III.,  November  10, 1896,- at  11  a.  m,,for  ''oonstruction  of  dams  and 
shore  protections  between  Hamburg,  III.,  and  the  mouth  of  the  Illinois  Biver." 

[This  work  Is  covered  by  an  allotment  of  $50,000  made  by  project  approved  September  4,  1886  (fllo 
Ko.  15869)  for  the  application  of  $200,000  authorized  by  the  river  and  harbor  act  of  June  3, 1896.  to  be 
expended  during  the  fiscal  vear  ending  June  30,1897,  for  "improving  MisaiaaippI  River  between  St. 
Paul  and  the  mouth  of  the  Missouri  River,'*  under  continuing  contract.] 


Vo. 


I  and  addrsaa  of   Idder. 


Per  cubic 
yud. 


85,060  cnbic  yarda 
rock  In  place. 


Total. 


56,000  eubio  yards 
bruah  In  place. 


Per  cubic 
yard. 


Total. 


Grand 


Albert  Kircbner,  Fountain  City,  Wia. 

Thompson  dc  Gray,  St.  Louie,  Mo 

James  Short,  St.  Charles,  Mo 

Golikeft  Rust,  Alton,  111 

Jacob  Richtman,  Fountain  City,  Wis . , 


$1.00 

.80 

1.10 

1.04 

1.00 


$86,060 

28,000 
88,600 
86,400 
85,000 


$0.80 
.44 

.40 
.46 
.40 


$16.60C 
24,200 
22,000 
25,300 
22,000 


a$51,500 
52.200 
60,600 
61,700 
67,000 


for  aooeptanoa;  aoceptad,  and  written  oontnot 


Digitized  by 


Google 


APPENDIX   X — REPORT  OP  LIEUT,  COL.  KING. 


2067 


Li9t  of  oontraoU  imforoe  Jnljf  1, 1897, far  improvefMni  Win-h  an  MUHasippi  Biverhetweem 
mouth  of  Mi890uH  Biver  and  St.  Paul. 


Name  and  addr«M  of  e 
tractor. 


Fetter  &  Cnwby,  La  CroM6. 
Wis. 

Albert  Kirobner,  Foantain 
City,  Wis. 

Patterson  Bros < 


Albert  Kirohaer,  Fountain 
City,  Wis. 


Do. 


John    A.   O'Keefe  &    Co., 
Omaha)  Kebr. 


Designation  and  leeatlon  of 
work. 


Iff 

Moteclion,  Seeds  Land- 

mff  to  Trempealeau. 
Boildini;  dams  and  shore 

protection,    Dabnqne  to 

Clinton. 
Bnilding  dams  and  shore 

protection.  Book  Island 

to  Mnscatine. 
Bnilding  duns  and   shore 

protection,  Keithsbarg  to 

KsshTille. 
Bnilding  dams  and   shore 

protection,  Hambarg   to 

month  Illinois  RiTor. 
Bnilding  leyees,   Flint 

Creek  to  Iowa  BiTer. 


Date  of 
approval. 


Commence- 
ment of  work. 


Jan.    2,1897 


do 

do 

do 

Jnne  <,ia86 


Jnne  8,1897 
Apr.  20, 1897 
Jnne  7,1897 
Not  begun.. 

do 

Jnly   1,1896 


Expiration  of 
contract. 


Deo.   81,1897 

Do. 

Do» 

Do. 

Do. 
Sept  89,1887 


CamparaHve  oo$i  ofwUiieriaU,  1896. 


Book,  per  oabio 
yard. 

Brush,  per  cubie 
yard. 

lEarth. 

work, 
per  cubie 
yard,  in 

place. 

LooaUtyof  deUvery. 

Inplaoe. 

On 
United 
States 
barges. 

Inplaoe. 

On 
United 
SUtea 
barges. 

Radrook 

«9.86 

Pinf^bffnd  to  Hastlnff«.r.,.r.—r. ........ ........,- 

90.1426 

Grey  Cloud 

.28 
.40 
.888 

T.«V*  nttv /within  A  mllM  nf\ 

Rfiedn  Landinff  to  Jjake  </itT 

SeedaLandinff  to  Genoa 

.118 

Closing  Dam  No.  2  (sheet  18) 

#1.99 
1.90 

♦^S 

Genoalo  Prairie  dnChien..'. 

Dnbuone(baroDDooite) >... 

Dubuque  to  Clin*on--T^-— t.^.t, ,.,--- .--tt- 

1.90 

.14 

Galena  Biver 

Albany  (vioinitiv  of> 

.16 

Leolaire 

.69 
.46 

Ledaiio  (rioinitv  of) 

RiMTk  Ulftn^  to  Muscatine. .,-... 

.79 

.19 

Iowa  Kiver. ......... ......•••■•.•>•.■..••••.••.... 

•1.00 
a  1.37 

•  .20 

Do 

Flint  Creek  to  Iowa  River 

90.08 
0818 

Do ; 

Do 

.0699 

Do 

.99 

Do 

.9996 

Do 

.1039 

Do 

.12 

Do 

60.16 
1,96 

Do 

Month  of  Iowa  Slough 

<ll.80 
.68 



•  .26 

Barlinffton  U  miles  itelow) -. — ... 

Bav  Island  and  I^ead  Island 

.20 

.48 
.88 

Keokuk!       

Keokuk  (vicinity  of) 

Warsaw  to  Quinoy  Levee,  Hunt  and  Lima  Li^e 
district.  .?...... 77. 

.0896 

Da 

.11 

Do 

.1246 

Do 

.126 

Do 

.14 

Do 

.16 

Do 

.16 

Do 

.18 

Do 

.106 

Warsaw  to  Ooinov  Leveeu  Indian  Grave  district  . 

•  1906 

Do 

.1896 

Do 

.14 

Do 

...••••..* 

..■.•••••. 

.•.••••••• 

•147 

•Onb«nk. 


92nbblestoM. 
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Locality  of  ddivery. 


Book,  per  eoMo 
yard. 


Inplaoo. 


On 
United 
Stoteo 
barges. 


Drosh,  per  cnbie 
yard. 


In  place. 


On 
United 
SUtea 
barges. 


KarCh- 

work 

peronbio 

yard,  in 

place 


Warsaw  to  Qolnoy  Leyee,  Indian  Grave  district. . 
-    Do I 

Do 

Do 

Do 

Warsaw  to  Qnincy  LeToe,  Bear  Creek  ontlet 

Warsaw  to  Qninoj  Leyee,  Bear  Creek  outlet 

(rnbble  masonry) 

Warsaw  to  Canton • 

Canton  (vicinity  of) 

Canton  to  Lagrange ■ 

tmsnaitn. 

Qnincy  Bay > 

Qutncy • • 

Qnincy  to  Hannibal 

Do 

Qnincy  to  Saverton — .. 

Hannibal 

Do 

Do 

Louisiana 

Louisiana  (vicinity  of) 

Do 

Hamburg  to  Cap  an  Oris 

Cap  an  (rris  to  month  of  Illinois  River 

(Grafton 

Grafton  to  mouth  of  Missouri  River 

Kouth  of  Missouri  River  and  Missoori  River 


$1.70 
X47 


.155 
.1575 
.20 
.21 


$0,225 


.60 


$0.40 
""625 


.185 

.21 

.20 


.50 
.60 
.44 


.87 


.21 
.205 


16 
.10 


Kon.— Dredging  and  removing  sand  and  mud  at  Galena  River,  per  cubic  yard,  10|  cents;  at  East 
Dnbnqne,  per  cubic  yard,  15  cents. 


bxport  of  mb.  j.  d.  dushanb,  a86ista1vt  knoinbbb. 

Umitbd  States  Enoikker  Office, 

8t.  Paul,  Minn.,  January  30, 1897, 
Colonel:  I  hare  the  honor  to  submit  the  following  report  of  operations  nnder  my 
direction  for  improvingthe  Mississippi  River  between  Minneapolis  and  Lake  Pepin 
for  the  calendar  year  1^ : 

MINNEAPOLIS  TO  ST.  PAUL. 

Look  mud  Dam  No  i, — ^Dnring  the  past  year  negotiations  for  flowage  rights  and  for 
the  purchase  of  land  for  lock  site  haye  been  much  retarded  by  owners  demanding 
exoroitant  prices  and  by  an  attempt  of  the  Mississippi  River  Improvement  and  Man- 
ufacturing Company  to  establish  the  right,  nnder  a  charter  granted  in  1857  by  the  Ter- 
ritory of  Minnesota,  to  build  a  lock  and  dam  for  power  purposes  at  Meeker  Island,  in 
opposition  to  the  construction  of  Lock  and  Dam  No.  2  by  the  Government.  To  the 
close  of  the  calendar  year  about  76  per  cent  of  the  necessary  flowage  rights  have 
been  acquired  by  deeds  of  record,  all  at  nominal  consideration.  By  resolution  of  the 
board  ox  park  commissioners  of  Minneapolis,  dated  December  2,  1895,  deeds  were 
executed  September  8, 1896,  conveying  to  the  United  States  land  for  part  of  the  lock 
site  and  flowage  rights  along  the  entire  length  of  the  pool  on  the  left  bank  of  the 
river  and  to  various  lands  on  the  right  bank. 

Under  nroieot  dated  June  22, 1896,  test  pits  and  Jet  borings  were  made  to  develop 
more  fnliv  the  sand-rock  substratum  ana  to  determine  the  possible  advantage  of  a 
change  of  location  for  the  lock^ite  to  land  already  acquired.    For  this  work  pile 

I  suitable  sections  and 
jet  and  weighted 
„    ^,  ,  penetrated  the  sand  and 

navel  bed  of  the  river  and  the  underlying  sand  rock  to  any  desired  depth.  The 
hand  drill  was  used  within  the  2-inch  pipe  to  break  a  way  tnrough  coarse  gravel. 
Whenever  a  bowlder  was  encountered,  the  boring  was  abandoned  and  a  new  boring 


A  water  jet  supplied  through  a  three-fourths-inch  gas  pipe  within 

was  used  to  clear  the  outer  pipe  of  broken  rock  and  to  raise  for 

inspection  siamples  of  the  sand  rook.    More  reliable  information  was  obtained  by  the 


made  near  by. 

the  2-inch  pipe  was  used'  to  clear  the  outer 
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above  method  than  was  possible  by  the  use  of  the  ordinary  form  of  well  boring  machine 

Srevionsly  need.    The'riyer  bed  at  this  point  is  composed  of  gravel  and  bowlders,  in 
epth  from  4  to  24  feet,  overlying  the  soft  sand  rocK. 

Condemnation  proceedings  for  acquiring  part  of  the  lock  site  were  not  begnn,  as 
it  now  seems  possible  that  this  land  may  be  purchased  for  a  reasonable  price,  and  to 
that  end  negotiations  were  progressing  favorably  at  the  close  of  the  year.  It  is 
hoped  to  seoore  all  necessary  lands  and  flowage  rights  and  to  begin  the  construction 
of  the  look  fonndAtion  and  part  of  the  look  walls  during  season  of  1897. 

8T.  PAUL  TO  LAIUB  PBPIN. 

The  improvement  of  the  river  between  St.  Paul  and  Lake  Pepin  was  continued 
under  projects  approved  April  17, 1895,  and  August  22, 1896,  by  hired  labor  and  use 
of  Government  plant. 

Buildmg  dama. — ^In  the  vicinity  of  South  Si.  Paul  eleven  wing  dams,  Nos.  45  to  55, 
inelusive  (sheet  2).  *  were  constructed.  Dam  14  was  extended  70  feet,  and  repairs  were 
made  to  dams  in  this  vicinity  and  to  dams  and  shore  protections  at  Daytons  Bluff, 
Newport,  and  Robinsons  Rocks.  Dam  65  was  built  of  orush  and  rock  in  the  usual 
manner,  with  crest  about  4  feet  above  low  water  of  1864.  Dams  45  to  54,  inclusive, 
are  each  composed  of  a  sand  baae  raised  to  about  2^  feet  above  low  wai;er  and  a 
course  of  brush  and  rock  sufficiently  thick  to  bringthe  dams  to  grade,  at  least 
5  feet  above  low  water.  The  Bcmd  for  these  bases,  16,233  onbic  yards,  was  deposited 
in  position  for  the  dams  by  the  hydraulic  dredge  Geyter  while  dredging  for 
channel  improvement  in  this  vicinity.  It  was  put  in  place  at  an  expense  of  but  a 
fraction  of  a  cent  per  cubic  yard,  and  made  a  substitute  for  an  estimated  quantity 
of  6,125  cubic  yards  of  brush  ana  rock. 

It  frequently  happens  that  channel  improvement  by  dredging  becomes  necessary 
in  the  vicinity  of  contemplated  wing  dams.  The  oonstruction  of  such  projected 
dams  by  the  above  method  may  be  made  simultaneous  with  the  operation  of  the 
hydraulic  dredge  for  channel  improvement,  and  results  in  great  saving  of  cost.  Dis- 
regarding any  benefits  that  may  be  derived  by  the  removal  of  sand  ft'om  the  channel, 
the  cost  of  constructing  dams  may  be  materiidly  reduced  by  substituting  sand  for 
brush  and  rock  in  the  base  of  the  dams. 

Materials  were  purchased  in  open  market,  nnder  oompetition,  delivered  on  United 
States  barges,  as  follows :  For  brush,  per  cubic  yard,  14t  cents ;  for  riprap  rock,  per 
cubic  yard,  at  Red  Rock,  35  cents;  at  Robinsons  Kocks,  28  cents.  Launch  Emily 
towed  the  material  on  United  States  barges  to  the  works. 

Owing  to  limited  available  funds  for  this  work,  the  construction  of  dams  was 
delayed  until  late  in  the  season  of  low  water,  in  order  that  the  point  ai  which 
improvements  appeared  most  essential  could  best  be  selected.  Work  was  begun 
September  15  and  discontinued  November  7. 

Short  stretches  of  shore  protection  should  be  built  at  Pigs  Eye  and  below  Quaran- 
tine Light,  and  works  of  improvement  should  be  made  in  the  vicinity  of  Hastings, 
Smiths  Bar,  Morgans  Bar,  Sturgeon  Slough,  and  opposite  Vermilion  Slough. 

Dredging, — Suction  dredge  No,  14,  Geyser,  attended  by  launch  Emily,  was  put  in 
commission  April  1  and  began  operations  April  9  at  Island  15.  About  15,000  cubic 
yards  of  sand  was  removed  from  the  channel  and  deposited  between  Dams  15  and 
45  (sheet  5),  materially  improving  the  channel  crossing  at  this  point.  At  Franklin 
Coulee  a  cut  180  feet  in  average  width,  600  feet  long,  and  at  least  5  feet  below  low 
water  of  1864  was  made  through  the  bar.  The  material  removed  from  this  cut  was 
deposited  to  the  right  of  the  channel  between  dams,  and  is  estimated  at  18,000  cubic 
yards  in  place.  A  large  percentage  of  the  material  removed— sawmill  refuse — was 
carried  away  by  the  current,  and  Is  not  included  in  above  estimate. 

Over  24,000  cubic  yards  of  sand  and  gravel  was  removed  from  the  gravel  bar  at 
Pigs  Eve  and  deposited  between  dams  to  the  left  of  the  channel,  the  dredging 
extending  from  Dam  2  (sheet  1)  downstream  1,400  feet,  the  width  being  100  feet  at 
each  end  and  200  feet  over  the  shoalest  part  of  the  bar.  The  depth  of  cut  was  at 
least  5  feet  below  low  water  of  1864. 

In  the  vicinity  of  South  St.  Paul  the  channel  was  dredged  ih>m  Dam  20  to  Dam  14 
(sheet  2),  a  distance  of  4.000  feet.  The  sand  removed— 27,700  cubic  yards— was 
deposited  to  the  right  and  left  of  the  channel  for  use  in  construction  of  dams  and  in 
spoil  banks.  The  dredge  was  then  returned  to  Island  15  and  made  a  cut  extending 
upstream  from  the  head  of  the  island  600  feet,  100  feet  wide,  and  at  least  6  feet  in 
depth  below  low  water  of  1864,  and  also  made  a  cut  350  feet  long,  100  feet  wide,  and 
at  least  5  feet  below  low  water,  extending  down  the  center  of  the  channel  from 
opposite  Dam  15  (sheet  5).  The  material  removed  from  the  first  out— 13,386  cubic 
yards— was  deposited  under  Dam  34  and  behind  Island  15,  and  that  from  the  second 
out— 7,396  cubic  yards— was  deposited  under  Dam  15  (sheet  5). 

*8heat  nnmbais  are  those  of  general  maps,  survey  of  1878-79. 
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The  dredge  was  operated  with  a  doable  orew  working  two  eight-hour  Bhifts  dally 
daring  the  low-water  period.  Operations  were  discontiniK'd  fos4he  season  October  31. 

Dnnng  the  coming  season  the  dredge  may  be  employed  to  great  advantage  in  still 
farther  removing  the  ^rftvel  bar  at  Pigs  Eye,  maintaining  the  channel  through 
drifting  bars,  and  in  building  dams. 

The  entire  Qovemment  fleet  was  pat  into  winter  quarters  at  Boulanger  Slough, 
excepting  launch  Emily,  dredge  Geyser,  and  quarterboat  21,  which,  together  with 
towboat  ^ry,  were  taken  to  South  Stillwater  for  repairs,  preparatory  to  next  season's 
work.    The  dredge  and  launch  were  put  on  the  boat  ways. 

Liet  ofwarke  etmetruoied  and  repaired  and  of  materiaU  ueed  daring  ike  eeaean  of  1896 
between  8t,  Paml  and  Lake  Pepitu 


BerignatiaB. 


DimentioDs. 


Lmffth. 


Height 
above  low 


IMi. 


Katerisl. 


Bniab. 


Sheet  1:     • 

Wing  dam  81,  raleed 

Wing  dam  32,  raised 

Wing  dam  83,  raised 

Wing  dam  34«  raised 

Shore  protection  opposite  Dam  84 . 
Sheets: 

Wins  dam  5, raised 

dosmg  dam  12,  raised 

Wing  dam  14,  extended , 

Wing  dam  16,  end  raised 

Wing  dam  19,  end  raised 

Wing  dam  21,  end  raised 

Wing  dam  22,  end  raised 

Wing'dam  27,  end  raised 

Wing  dam  29,  end  raised 

Wing  dam  80,  end  raised 

Wing  dam  81,  end  raised 

Wing  dam  32,  end  raised 

Wing  dam  40,  end  raised 

Wing  dam  46 , 

Wing  dam  46 

Wing  dam  47 

Wing  dam  48 

Wing  dam  49 

Wing  dam  50 

Wing  dam  51 

Wing  dam  52 

Wing  dam  53 

Wing  dam  54 

Wing  dam  65 

Bet  8: 

Wing  dam  18,  end  raised 

Wing  dam  20,  end  raised 

Wing  dam  26,  end  raised 

Wing  dam  29,  end  raised 

Wing  dam  40,  end  raised 

Wing  dam  48,  end  raised 

Shore  protection  opposite  Dam  53 . 
Sheet  4: 

Wing  dam  18,  i 
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1,675 
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1,853 
1,453 
1,674 
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75.7 
82.1 
76.8 
80 
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714 
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212.4 
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40.6 

78.2 

62.9 

78.2 

82.1 

24 

20 

20 

76.7 

206.7 

190.6 

280.4 

261.6 

228.6 

288 

124.2 

211.8 

188.1 

158.2 

644.1 

8S.8 
66.2 
41.6 
76 
40 
47.4 
168.7 

198.8 


0ub,yd8. 


221.0 
383.6 

66 

72.8 


168.4 

860 

448.1 

224.0 

246.0 

606.4 

140 

165.6 

401 

300.5 

840.8 


16.238      4,888.7 


4,584.7 


Financial  statement  for  w>rk  of  building  dame  and  ehore  protections  between  St,  Paul  and 
Lake  Pepin  for  the  calendar  year  1896. 

Amount  expended  in  the  field  during  the  calendar  year  1896  (from  distri- 
bution sheets) $6,061.42 

Add  quota  of  general  superintendenoe  and  office  expenses 349 .  15 

Add  for  use  and  deterioration  of  plant 1, 019. 18 

8,029.70 

Materials  put  in  plaoe: 

Rock oubio  yards..      4,623.7 

Brush do....      4,684.7 

Total , 9,208.4 
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▲▼etftiee  cost  per  oobie  ysid: 

OnWffges $0,328 

For  towtne  and  paUiiiff  Ib  plMe .i96 

For  genen^  soperiutendenoe  and  office  expenses .08i 

For  plant .111 

Amount  expended  in  the  field  during  the  oalendar  year  1896  (i^om  distri- 

bationsheeto) 17,586.71 

Add  onota  of  general  superintendence  and  office  expenses ^ 326. 15 

Add  for  nse and  deterioration  of  plant ,......: 1,208.59 

Total 9,131.45 

Material  removed  (sand) cubic  yards..  106,917 

Ayerage  cost  per  cubic  yard  of  sand  removed « $0. 086 

Very  reapeotAilly,  year  obedient  servant, 

J.  D.  DuShahs,  AmUUmt  Eufhmr. 
Lieut.  Col.  W.  S.  Knro, 

Gif]M  of  Mmgimeer$,  U.  8.  A. 


BBPOBT  OV  MB.  W.  A.  THOMFaOH,  AaSIflTAMT  mcaiMUIB. 

UinTKD  Statbs  Enginksk  Owncm, 

La  Cro9$e,  Wi$.,  FobrMor^  IS,  1S$T. 
CoLOimL:  I  have  tiie  honor  to  submit  the  foUowing  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  cal- 
enoar  year  ending  December  Si,  1896: 

8TO0KH0LM  HARBOB,  IK  LAKB  PBPIN. 

Some  slight  repairs  were  made  to  the  deck  and  sides  of  the  pier  by  hired  labor, 
and  373.5  cubic  yards  of  rock  was  placed  along  the  sides  to  strengthen  the  foun^ 
dation. 

The  oost  of  the  above  work  was  $192.10. 

LAKB  Omr  HABBOBy  HT  LAKB  PBPDI. 

AH  broken  timbers  and  planks  in  the  sloping  side  of  the  pier  were  removed  and 
replaced  with  new  timbers,  and  897.3  cubic  yards  of  rock  was  plak)ed  along  the 
lower  side  of  the  pier  to  strengthen  the  foundation. 

The  eeet  of  the  above  work  was  $372.36. 

OOMBlBUOTIliO  A  HABBOB  IN  LAKB  FBPIN  (KDiaS  OOUIAB). 

The  act  of  Congress  passed  June  3. 1896,  appropriated  $30,000  '*  for  the  purpose  of 
eonstraotinff  a  hiurbor  of  reftige  on  toe  west  shore  of  Lake  Pepin,  Mississippi  River, 
at  or  near  lungs  Coulee,  between  Lake  City  aud  Reeds  Landing,  Minnesota." 

The  pfojeet  nxr  this  work  was  approved  July  24,  1896.  and  proposes  the  oonstruc- 
tieiB  of  a  piar  770  feet  in  length,  the  fSsundation  to  be  or  gravel,  the  substructure  of 
kff  cribs,  and  the  superstructure  of  cribs  of  pine  lumber  with  sloping  sides  and  end. 
width  of  ]>iar  on  top,  10  fitet;  elevation,  13  feet  above  low  water. 

An  examination  d  the  proooeed  harbor  site  was  made  September  8  and  9,  1893. 
The  pier  is  located  on  line  mo.  1  oi  this  survey,  the  location  being  the  one  most 
desired  by  pilots  and  apparently  tiie  besl  The  line  begins  at  a  pmnt  on  the  bank 
between  semaphore  ana  telegraph  pole  at  King's  Coulee,  about  two-thirds  of  the 
distance  above  semaphore,  and  runs  north  on  the  line  of  the  magnetic  meridian.  The 
aatival  depth  of  water  on  the  line  of  the  breakwater  is  about  33  feet  at  low  water, 
with  a  range  of  about  16  feet. 

Preparations  for  the  commencement  of  this  work  were  made  immediately  upon 
approval  of  the  project.  The  work  was  performed  by  hired  labor  and  use  of  Oovem- 
ment  plant.  The  material  used  (gravel  and  rock)  was  ftirnished  as  follows:  All  the 
gravel  was  supplied  by  United  States  dredge  Vuloam;  640  cubic  yards  of  rock  was 
picked  up  along  the  bank  by  hired  labor,  and  the  bsJance  used  (963.1  cubic  yards) 
was  furaished,  under  public  notice  dated  September  18, 1896,  at  38.8  cents  per  cubic 
yard  loaded  on  United  States  barffes. 

Angost  10, 1896,  a  dredging  outfit  was  sent  to  Kings  Coulee,  and  the  construction 
of  the  nhore  embankment  and  gravel  foundation  for  pier  was  commenced.  As  pro- 
leiad,  mm  embankment  70  feet  long,  raised  to  a  height  of  13  feet  above  lew  watet, 
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made  of  flprayel  with  riprap  protection  2  feet  deep,  was  built  at  shore  end.  A  large 
portion  of  tiie  gravel  used  for  the  embankment  was  "oast"  into  place  by  the  dredge 
and  the  balance  was  loaded  on  barges  and  from  them  wheeled  in  barrows  to  the  top 
and  sides  of  the  embankment. 

Taking  the  experience  gained  in  the  constmction  of  the  first  70  feet  of  embank- 
ment as  a  basis  n>r  estimating  the  cost  of  extending  the  embankment  about  200  feet, 
and' comparing  such  estimate  with  the  estimated  cost  of  an  ^3^^^  amount  of  crib 
work,  it  was  lound  that  the  latter  was  the  more  expensive.  The  crib  work  is,  fur- 
thermore, subject  to  constant  decav,  whereas  a  pier  constructed  entirely  of  gravel 
and  rock,  and  possibly  a  course  of  brush,  would  be  practically  indestructible;  and 
besides  the  apparent  economy  in  the  adoption  of  this  method^  it  presents  the 
additional  feature  of  greater  dnrabilitv.  Repairs  to  a  pier  built  entirely  of  gravel 
and  rock  conld  be  made  much  more  readily  than  to  crib  work,  on  account  of  the  close 
proximity  of  the  materials  needed  for  repairs  in  the  former  case  and  the  diiBcultiee 
attending  the  delivery  of  the  timber,  etc.,  that  would  be  required  in  repairing  crib 
work. 

For  the  above  reasons  it  was  decided  to  deviate  to  some  extent  from  the  original 
project  for  this  work  and  extend  the  embankment  out  into  the  lake  some  200  feet 
beyond  the  70  feet  already  built.  During  the  season  250  feet  of  heavily  riprapped 
gravel  embankment,  10  feet  wide  on  top  and  86  feet  wide  at  low-water  line,  were 
completed  to  a  heiffht  of  12  feet  above  low  water  of  1864,  and  50  feet  more  were 
built  to  a  height  of  8  feet  above  low  water  of  1864.  The  slopes  above  low  water 
are  13  feet  horizont^  to  12  feet  vertical,  and  the  slopes  of  the  foundation  are  the 
natural  slopes  of  good,  heavy  ffravel  under  water.  The  riprap  at  the  bottom  of 
the  slopes  is  from  3^  to  4  feet  thick,  decreasing  to  2  feet  in  tlucknees  at  the  top. 
The  top  of  the  embankment  is  also  covered  with  rock.  The  gravel  was  deposited 
under  water  by  means  of  dumpboats,  and  for  the  part  above  water  the  gravel  was 
wheeled  onto  the  embankment  f1:om  barges. 

The  accomplishment  of  this  work  required :  82,878.4  cubic  yards  of  gravel,  cast  and 
dumped  in  place ;  1,689  cubic  yards  of  gravel,  wheeled  into  place ;  1,6^.1  cubic  yards 
of  rock,  wheeled  into  place.    Time  lost  on  account  of  storms  and  accidents,  170  hours. 

The  cost  of  the  above  work  was  $6,844.80. 

Operations  were  suspended  November  7, 1896,  on  account  of  cold  weather.  A  part 
of  the  fleet  was  laid  up  for  the  winter  in  harbor  at  Lake  City  and  the  remainder 
was  placed  in  winter  quarters  in  Fountain  City  Bay. 

The  work  thus  far  carried  out  has  been  very  successful,  and  if  that  part  of  the 
pier  which  is  completed  has,  as  it  is  believed,  sufficient  strength  to  withstand  the 
pressure  of  the  ice  and  force  of  the  storms  during  the  coming  spring,  it  is  contem- 
plated to  modify  such  parts  of  the  project  as  pertain  to  the  substructure  and  super- 
structure of  the  pier  to  conform  to  the  new  method,  and  abandon  the  proposed  crib 
work  entirely.  This  cannot,  however,  be  definitely  determined  before  the  ice  breaks 
up  in  the  spring,  and  it  is  not  deemed  advisable  to  make  a  change  in  the  project 
until  the  advantages  to  be  gained  by  such  alteration  are  more  fully  established. 

In  addition  to  the  expenses  of  the  above  work,  the  cost  of  the  labor  and  part  of 
the  material  required  in  the  construction  of  two  dump  boats  at  Fountain  City  was 
paid  from  the  money  for  harbor  at  Kings  Coulee. 

Amount  expended  for  construction  of  two  dump  boats,  $1,458.58. 

Amount  expended  during  calendar  year  1896  (from  distribution  sheets),  $8,808.33. 

SBKD8  LAKDINO  TO  GBNOA. 

(«)  ConsintoHan  ofdam$  and  share  proieoHan. — ^The  improvement  of  this  section  of 
the  river,  95  miles  in  length,  by  the  construction  and  rraair  of  dams  and  shore  pro- 
tection, was  carried  on  under  projects  approved  April  17,  1895,  and  August  22,  1896. 
Work  auring  the  season  was  performed  by  hired  labor  and  use  of  Government  plant, 
tow  boat  Alert  and  launch  Ada  being  used  for  towing.  Brush,  loaded  on  Unitea 
States  barges,  was  purchased  in  open  market  under  public  notices  dated  April  28, 
September  20,  and  October  7, 1896,  at  11.8  cents  per  cubic  yard.  The  rock  used  was 
quarried  and  loaded  on  United  States  barges  by  nired  labor  and  use  of  Government 
plant. 

Owin^  to  the  lone  duration  of  the  high-water  period  and  the  limited  amount  of 
appropriations,  fiela  operations  were  not  commenced  until  July  14^  1896,  when  a  part 
of  the  fleet  quartered  in  Fountain  City  Bay  was  taken  to  the  foot  of  Blacksmith 
Slough,  where  the  construction  of  a  piece  of  shore  protecldon,  1,600  feet  in  length, 
on  the  Wisconsin  shore  below  Wing  Dam  35  (sheet  IS),  was  commenced.  This  shore 
protection  was  completed  August  10, 1896. 

The  work  done  at  Tombstone  or  Mount  Trempealeau  Crossing,  above  La  Moille, 
during  season  of  1894,  proved  of  much  benefit  to  that  particular  point  in  the  river, 
but,  owing  to  tbe  lateness  of  the  season  and  the  greater  necessity  for  completing  the 
work  commenced  in  the  vicinity  of  Blacksmith  Slough  before  the  close  of  navi^tion, 
the  work  proposed  for  the  improvement  of  La  Moille  Bar  could  not  be  carried  out 
that  year.    As  a  result,  the  scour  caused  by  the  contraction  of  the  river  at  Tomb- 


Digitized  by 


Google 


APPENDIX  X — ^RSPOBT  OF  UEUT.  COL.  KING.  2073 

■tone  Croesfng  forced  the  saiid  downstreem  during  the  succeeding  seasonB  until  it 
reached  a  lodging  place  at  La  Moille  Bar,  the  first  wide  point  in  the  riTer  below  the 
works  of  improYcment.  Some  trouble  was  experienced  at  this  place  during  1885, 
and  when  the  water  reached  the  ordinary  summer  stage  in  1896^  the  bar  became 
almost  impassable  for  rafbboats  with  their  tows  and  was  for  a  time  the  head  of  navi- 
gation for  the  larger  packets.  Seyeral  bad  ''breakups''  occurred,  and  much  time  was 
lost  by  boats  in  tneir  passage  up  and  down  the  river.  To  remedy  this  trouble  and 
permanently  correct  uie  direction  of  the  channel  at  thia  crossing,  a  series  of  wing 
dams  was  constructed  from  the  Biinnesota  shore  and  from  west  side  of  islands  79  ana 
80.  This  work*  commenced  August  11  and  completed  September  22,  resulted  in  mate* 
rially  deepening  the  channel  and  confining  the  water  to  the  800-ibot  channel  limit. 
No  further  trouble  is  anticipated  in  this  locality.  Two  wing  dams,  86  and  37  (sheet 
19),  aggregating  1,870  feet  in  length,  the  crown  of  the  former  4i  to  6  feet,  and  the 
latter  A  ^<Mt  above  low  water  of  1864,  were  built  from  Minnesota  shore  above  head 
of  Island  81.  Lateral  dam  38,  800  feet  long,  was  built  from  the  foot  of  Island  79, 
and  Wing  dam  39,  200  feet  long,  is  from  west  side  of  same  island,  near  the  foot.  Both 
dams  are  built  to  a  height  of  Si  feet  above  low  water  of  1864.  A  temporary  wing  ' 
dam.  No.  40, 150  feet  long,  was  built  to  a  height  of  3  feet  above  low  water  of  1864, 
from  east  side  of  Island  81,  540  feet  below  the  bead.  Three  wing  dams,  41,  42,  and 
43,  600,  860,  and  140  feet  long,  respectively,  were  built  from  west  side  of  Island  80, 
below  foot  of  Island  79.  The  crown  of  Dam  41  ranges  in  height  from  8  feet  at  shore 
end,  which  is  on  a  high  sand  bar,  to  3  feet  above  low  water  of  1864  at  outer  end; 
that  of  Dam  42,  from  12  feet  at  shore  end,  also  on  a  high  sand  bar,  to  4  feet  at  outer 
end.    Dam  43  is  built  to  a  height  of  3^  feet  above  low  water  of  1864. 

The  fleet  was  next  moved  to  uland  83,  below  Trempealeau.  The  river  here  was  very 
wide  and  correspondingly  shoal,  the  obstructing  bar,  which  had  been  in  formation  for 
years,  having  at  last  reached  such  dimensions  as  to  stretch  over  the  entire  width  of 
the  river  from  shore  to  shore.  The  usual  method  for  correcting  and  deepening  the 
channel,  by  constructing  wing  dams  from  one  or  both  sides  of  the  river  to  decrease 
the  width,  was  applied  here  with  much  success,  the  work  being  immediately  followed 
by  marked  evidence  of  improvement  in  the  condition  of  the  channel.  Wing  dam  44 
(sheet  19),  an  L  shaped  dam,  was  built  from  foot  of  Island  83 ;  this  dam  extends 
laterally  a  distance  of  240  feet,  thence  in  an  easterly  direction  at  a  right  angle  to  the 
inner  leg,  a  distance  of  800  feet.  Wing  dam  45,  built  from  east  side  of  island  84, 
520  feet  above  foot  of  same,  is  800  feet  long.  Wing  dam  46  is  an  L-shaped  dam  from 
Wisoonsin  shore,  the  inner  leg  commencing  at  a  point  2,200  feet  above  old  Wing 
dam  7  and  extending  in  a  westerly  direction  265  feet;  and  the  outer  leg  continuing 
from  this  point  in  a  lateral  direction  on  a  line  toward  end  of  Dam  7,  a  distance  of 
910  feet.  These  dams  are  built  to  a  height  of  3i  feet  above  low  water  of  1864.  The 
work  in  this  locality  was  completed  October  20. 

The  survey  made  by  me  July  6, 1896,  of  the  Mississippi  River  in  the  vicinity  of  the 
Chicago,  Milwaukee,  and  St.  Paul  Railway  bridge  above  La  Crosse,  developed  the 
fact  that  the  bar  above  the  bridge,  which  had  for  years  been  gradually  working 
down  the  river  and  increasing  in  size,  would,  if  allowed  to  take  its  course,  seriously 
obstruct  the  entrance  to  the  draw  span.  As  it  was,  the  bar  had  already  been  forced 
down  stream  so  fetr  as  to  greatly  increase  the  dangers  attending  navigation  through 
the  bridge,  and  to  still  further  augment  the  dimcnlties  the  deep  water  showed  a 
tendency  to  follow  the  Minnesota  side  of  the  river,  which  circamstance  made  imme- 
diate action  necessary  to  obtain  relief.  To  cut  oft'  the  deep  waterway  and  preserve 
the  ohannel  through  the  draw  span,  by  directing  the  current  to  that  side  of  the 
river,  four  wing  dams,  41,  42,  43,  and  44  (sheet  21),  aggregating  1,218  feet  in  length. 
were  built  from  the  west  shore  of  Island  101,  a  distance  of  520,  1,100, 1,640,  and 
2.240  fee^  respectively,  above  the  shore  nier  of  Chicago,  Milwaukee  and  St.  Paul 
Railway  bridge.  These  dams  were  all  built  to  a  height  of  3  feet  above  low  water  of 
1864.  This  work,  commenced  October  20  and  completed  November  3,  served  to 
greatly  facilitate  the  running  of  the  draw  span,  and  will  no  doubt  prove  efiQcient  in 
maintaining  the  channel  on  the  right  hand  side  of  the  river. 

November  3  the  fleet  was  moved  to  Dam  12  (sheet  19),  below  Trempealeau.  A 
break  90  feet  long  at  shore  end  of  this  dam  was  repaired.  Repairs  to  this  dam  were 
oompleted  November  5,  and  the  fleet  moved  to  Island  71,  above  Winona.  A  break 
120  feet  long  in  Closing  Dam  20  (sheet  18)  was  repaired.  This  work  was  completed 
November  9. 

The  shore  protections  built  in  and  above  Coon  Slough  during  season  of  1895  stood 
the  severe  test  of  the  high  water  in  the  spring  and  summer  of  1896,  with  but  very 
little  damage,  and  it  was  found  when  the  water  receded  that  the  injuries  sustained 
consisted  chiefly  in  the  misplacement  of  a  few  patches  of  rock.  August  25  a  small 
crew  was  put  to  work  repairing  these  shore  protections.  Shore  protections  A,  B,  D, 
£,  F,  and  G  were  given  some  sliffht  repairs. 

It  was  considered  impracticable  to  build  the  proposed  dams  opposite  Brownsville 
while  the  work  for  the  Improvement  of  the  river  at  head  of  Coon  Slough  was  in 
progress  during  1895,  the  work  and  river  being  in  such  condition  that  the  results  could 
not  oe  fuUy  anticipated  and  relied  upon.    It  was  feared  that  the  large  body  of  sand 
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immediately  in  front  of  town,  which  most  of  nooMsity  ha  eot  in  motion  lij  tike  ton- 
traotion  of  the  rirer  at  this  point,  would  move  down  to  the  head  of«Coon  Sloagh 
and  close  the  entrance;  or  at  least  serionsly  interfere  with  the  passage  into  iSo 
sloagh.  For  this  reason  it  was  deemed  adTisahle  to  postpone  the  work  at  Browna- 
Yille  until  such  time  as  the  current  should  have  an  opportunity  to  force  the  already 
large  amount  of  sand  in  the  slough  farther  down  the  river.  This  having  heon 
accomplished,  and  there  beiuff  no  reason  to  fear  any  serions  resnlts  frmn  a  inrthar 
deposit  of  sand  in  the  slough,  it  was  decided  to  oarry  out  the  projected  work  at 
Brownsville  with  as  little  delay  as  possible,  the  bar  havins  in  tiie  meantime  devel- 
oped to  such  an  extent  as  to  make  the  work  obligatory  if  it  was  desired  to  maintain 
the  channel  on  the  Minnesota  side  of  the  river.  Accordingly,  on  September  9  a  por- 
tion of  the  fleet  remaining  in  Foantain  City  Bay  was  pnt  in  commission  and  the 
work  of  constraoting  the  dams  opposite  Brownsville  was  cosuneneed.  Three  wing 
dams,  54,  56,  and  56  (sheet  22),  ag^egating  1,680  feet  in  length,  were  built  ftom 
Wisconsin  shore  above  old  Wing  Dam  53,  at  intervals  of  815  feet,  their  height  being 
3  feet  above  low  water  of  1864.  Old  Wing  Dam  34,  above  head  of  Croaby  Slongh, 
'  was  repaired  and  raised  to  a  height  of  3i  feet  above  low  water  of  1864.  Upon  the 
completion  of  work  in  vicinity  of  Brownsville,  October  27,  the  fleet  was  transferred 
to  other  parts  of  the  work. 

Operations  were  suspended  for  the  season  November  9,  and  the  entire' fleet  placed 
in  winter  quarters  in  Fountain  City  Bay. 

Works  of  improvement  should  be  made  at  an  early  day  in  vicinity  of  Tee-pee-ota 
Point  and  Alma,  below  Mioneiska,  Mount  Vernon,  and  Dresbaeh,  and  at  Grand 
Crossing.  The  following  series  of  dams  should  be  extended:  Kight  bank  below 
Chimney  Rook;  opposite  Fountain  City;  below  Chicago,  Burlinffton  and  Northern 
Bailway  Bridge  at  Winona;  in  vicinity  of  La  Plume  Island,  anaoppoeite  Pic^une 
Chute.  Shore  protections  should  be  extended  opposite  Island  29,  opposite  Crats 
Island,  at  islands  56  and  58,  Richmond  Island,  islands  93  and  96,  Grand  Island,  Broken 
Arrow  Island,  islands  113  and  116,  and  in  Coon  Slouffh.  Shore  protection  should  be 
built  below  Dam  21  (sheet  15) ;  above  Bufi'alo  Slough:  opposite  Island  65;  at  Island 
63,  and  Winters  Landing,  and  below  Root  River.  Closing  dam  across  RoUingstoaa 
Slough  should  be  repaired  and  raised. 

List  of  works  cofutruotod  and  repaired,  amd  of  maieriaU  used,  dmrimg  iJbs  eeason  of  1894, 
between  Eeeds  Landing  and  Genoa, 


DeaignatioB. 


Dimensions. 


Length. 


Height 

above  low 

watei, 

1864. 


MateilsL 


Book. 


Braah. 


18: 

Cloalng  dam  20,  repaired 

SheetliV^ 

Wing  dam  12,  repaired 

Wing  dam  86 

Wing  dam  87 

Wingdam88 

Wing  dam  89 

Wing  dam  40 

Wing  dam  41 

Wing  dam  42 

Wing  dam  48 

Wing  dam  44 

Wing  dam  46 

Wing  dam  46 

Shore  protection  below  Dam  35 . 
Sheet  21: 

Wing  dam  41 

Wing  dam  42 

Wingd«m43 

Wing  dam  44 

Sheet  22: 

Wing  dam  84,  repaired 

Wing  dam  54 

Wing  dam  55 

Wing  dam  56 

Sheet  23: 


FM, 


1,170 
GOO 
800 
200 
150 
600 
850 
140 

1,080 
800 

1,175 

1,600 

848 
410 
800 
160 


FM. 

8.5 

8.6 
4.6-6 
4.6 

8.5 
8.6 
8 

8^ 
4^12 
8.5 
8.5 
8.5 
8.5 


520 
640 


8 
8 
8 
8 

8.6 

8 
8 
8 


Shore  protection  A  (Coon  Slongh) . 
Shore  proteetion  B  (Ooon  Slongh) . 
Shore  protection  D  (Coon  Sloagh) . 
Shore  protection  E  (Coon  Sloagh) . 
Shore  protection  F  (Coon  Slough) . 
Shore  protectioa  G  (Coon  Slongh) . 


Oub.ydt. 
210 

1M.9 

1,670.4 

1,811.9 

1,182.1 

811.6 

107.8 

961.1 

801.7 

180.9 

1,024.7 

1,081.8 

1,028.2 

8.196.4 

898.9 
688L4 

896.6 
892.7 

607.6 

1.227.6 

886.1 

851.4 

191.8 
185.1 
168.1 
181.9 
174.9 
948.6 


Oub.Md9. 
1,419.6 

1,869.4 
6,485.8 
2.767.6 
8,828.8 
1.009.6 

897.4 
2,842.4 
1,489.4 

511.5 
4,815.9 
6,0ia8 
5,628.2 
6.868.8 

],98L9 
8,962.8 
1,878.9 
2,289.4 

1,799.8 
2,785.8 
8,726.8 
8,556.1 


Zotel. 


18,1«2.5         64,168 
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FlmmMM  tfolamaiil  far  yfork  of  buiidinf  dtm9  tmd  $hore  nroUcHan  heiwem  Meedi  Land- 
ing and  Ganoa,  performed  iff  hirod  lahor,  dnrtng  # eMon  of  18$6. 

Amount  enended  in  field  during  calendar  year  1896  (from  diitrilmtion 

sheets) 7^ $88,706.76 

Less  repairs  to  Closing  Dam  2  (sheet  18) $488.32 

Less  dredging  in  Coon  Slongh 229.54 

Less  Lake  City  Pier 272.86 

Less  Stockholm  Pier 192.10 

1,177.81 

87,629.44 

Add  anota  of  general  superintendence  and  office  expenses 1, 835. 49 

Add  for  use  and  deterioration  of  plant 4^106.32 

Total 48,470.25 

Material  put  in  works: 

Boek ...«« enbio  yards..    18,162.5 

Brush do....    64,168.0 

Total do....    82,315.6 

Arerage  coat  per  cubic  yaid: 

On  barges 60.280 

For  towing  and  putting  in  place .226 

For  general  superintendence  aad  iffltt  srprmsirs .022 

For  plant .060 

Average  cost  per  cubic  yard  in  place •SSS 

February  15, 1895,  an  agreement  was  entered  into  with  H.  F.  Murr,  of  Fountain 
Citv,  Wis.,  for  the  repair  of  Closing  Dam  No.  2  (sheet  18),  at  61  per  cubic  yard  for 
rock  and  25  cents  per  cubic  yard  for  brush,  in  place.  This  work  had  to  be  discon- 
tinued in  1895,  before  completion,  on  aecount  of  the  weakness  of  the  ice.  Opera- 
tions for  the  completion  of  the  work  were  resumed  February  10, 1896,  and  completed 
February  24, 1896.  Three  hundred  and  seventy-four  and  two-tenths  cubic  yards  of 
rock  and  236.5  cubic  yards  of  brush— total,  610.7  cubic  yards— were  put  in  place 
during  this  time,  at  a  cost,  including  $50  for  inspection,  of  $483.32,  and  an  average 
cost  of  $0,791  per  cubic  yard,  in  place. 

Total  amount  of  material  put  in  place  under  agreement  with  H.  F.  Murr  during 
1895  and  1896:  523.4  cubic  yards  of  rock  and  567.6  cubic  yards  of  brush— total,  1,091 
cubic  yards— at  a  cost  of  $715.30,  and  an  average  cost  of  $0,656  per  cubic  yard,  in 
place. 

{h)  Quarrffing  rock  at  BritU  Landing,  TRsooasia.— Work  was  performed  by  hired 
labor  and  use  of  Government  plant.  IngersoU-Sergeant  steam  drills  were  used  for 
drilling  in  the  quarrv,  and  all  the  rock  quarried  was  transferred  from  quarry  to 
barges  by  means  of  the  cable  hoist. 

Work  of  stripping  east  side  of  quarry  hUl  below  cable-hoist  anchorage,  by  the  use 
of  teams,  plow,  and  scrapers,  was  commenced  May  5  and  continued  to  May  19. 
During  this  time  a  section  390  feet  long  and  90  feet  wide  was  stripped  of  stumps  and 
soil  to  an  average  depth  of  2  feet.  The  larger  stumps  were  removed  with  dynamite, 
and  the  smaller  growth  was  taken  out  with  grubbing  tackle  and  teams.  The  amount 
of  stone  thus  made  available  was  about  20,000  cuoic  yards,  measured  on  barges, 
clear  of  all  stripping.  This  method  of  stripping  proved  very  satLafactory  and  eco- 
nomical. 

During  the  month  of  June  the  work  was  chiefly  preparatory,  ocmsisting  in  altera- 
tions to  cable  hoist,  repairs  to  loading  dock,  etc.  This  work  being  of  an  experimen- 
tal nature,  was  necessarily  attended  by  numerous  and  expensive  delays,  all  of  which 
contributed  largely  to  increase  the  cost  of  the  work. 

As  the  time  before  the  commencement  of  field  operations  in  this  section  of  the 
river  was  limited^  it  was  decided  to  operate  the  hoist  without  making  all  the  chauges 
dedred.  Accordmgly,  the  work  of  quarrying  rock  and  transferring  same  from 
quarry  to  barges  by  means  of  cable  hoist  was  commenced  July  23  and  continued, 
wiUi  slight  interruotions  on  account  of  accidents  to  cable-hoist  machinery,  until 
November  4,  when  all  work  was  suspended  on  account  of  cold  weather. 

The  ground  on  which  the  quarry  is  located  was  rented  under  lease  dated  August 
1, 1885,  and  approTsd  August  27, 1895,  at  an  annual  rental  of  $800. 
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FoUowine  are  the  ai 
yard  loaded  on  barges : 


Following  are  the  amonnts  quarried  per  month  and  the  average  cost  per  eabio 
"ed  0 


Month. 


oottper 
oubio 
yazd. 


Jnly 

Angntt 

September 

October  and  November. 

Total 


Add  to  this  all  preliminary  oharges  connected  with  work  of  quarrying  rook,  and 
the  average  cost  of  rock  delivered  on  barges  is  raised  to  69  cents  per  cubic  yard. 

(o)  Dreaaing  in  vieinity  of  Coon  Slough,  Winona,  and  Chimney  Eock.— During  the 
winter  and  spring  of  1896  the  dredging  fleet  was  thoroughly  repaired  and  put  in 
condition  for  the  season's  work.  Tow  boat  Alari  left  Fountain  City  on  May  18  with 
dredge  Vulean,  two  dump  boats,  and  one  fuel  barge  in  tow,  arriving  at  Big  Bend,  in 
Coon  Slough,  on  May  20.  Dredge  Vulcan,  with  the  Alert  as  tender,  commenced  the 
work  of  widening  the  cut  made  at  this  point  during  1895.  Nine  cuts,  from  20  to  30 
feet  in  width,  aggregating  3,680  feet  in  length,  and  having  a  superficial  area  of  about 
78.000  square  feet,  were  nu^e  on  the  sides  of  the  original  out,  thereby  increasing  the 
width  of  the  channel  from  275  feet  to  its  present  width  of  400  feet,  the  least  available 
depth  being  4^  feet  at  low  water  of  1664;  37,029.2  cubic  yards  of  material  were 
dredged  ana  dumped.  This  work  was  completed  July  18, 1896,  aud  the  fleet  moved 
to  vicinity  of  Wilds  Landing,  above  Winona.  Towboat  Alert  was  transferred  to 
work  of  building  dams,  etc.;  between  Reeds  Landing  and  Genoa,  and  launch  Ada  was 
substituted  for  a  tender  to  the  dredge.  The  work  above  Winona  consisted  in  the 
removal  of  a  part  of  two  wing  dams  and  the  shore  protection  at  foot  of  Island  60,  and 
the  total  removal  of  two  other  wing  dams. 

The  project  for  the  improvement  of  the  river  in  vicinity  of  Wilds  Landing  contem- 
plated maintaining  the  channel  on  the  Wisconsin  side  of  the  river,  and  the  dams 
removed— Nos.  30,  31,  and  32  (sheet  17),  which  formed  a  part  of  the  project— were 
bnilt  with  that  end  in  view,  but  they  were  not  sufficient  in  number  to  bring  about  the 
desired  result,  and  as  a  consequence  the  channel  changed  from  the  east  to  the  west 
side  of  the  river,  following  along  the  ends  of  the  dams.  The  bar  at  this  point  increased 
in  size  from  year  to  year,  causing  a  corresponding  decrease  in  the  width  of  the  channel, 
uuti  1,  d  ur  ing  the  past  season,  there  was  hardly  room  for  the  passage  of  a  half  raft.  The 
trouble  could  have  been  remedied  by  the  completion  of  the  work  called  for  in  the 
project,  but  as  the  funds  available  for  general  improvement  were  not  sufficient  for 
the  work  required  here  and  at  other  points,  it  was  decided  to  give  relief  by  remov- 
ing the  dams  and  permitting  the  water  to  take  its  course  down  the  west  bank  of  the 
river.  WingDams  31  and 32  (sheet  17)  were  entirely  removed,  and  200  feet  of  the 
east  end  of  Dam  30  were  dug  out.  One  hundred  and  fiftv  feet  of  the  east  end  of 
Wing  Dam  17  (sheet  18)  were  removed  for  the  same  reason,  viz,  the  bar  crowding 
down  on  the  end  of  the  dam  so  close  as  to  interfere  with  the  passage.  The  current 
had  cut  in  behind  the  shore  protection  at  foot  of  Island  60,  leaving  the  shore  pro- 
teotion  projecting  into  the  river  about  100  feet  This  obstruction  was  removed. 
The  worK  in  vicinity  of  Wilds  Landing  was  completed  July  29,  and  the  dredge  was 
towed  by  the  snag  boat  General  Barnard  to  Island  55,  below  Ohimoey  Rock.  The 
shore  protection  on  this  island  had  become  detached  through  the  action  of  the  cur- 
rent for  a  distance  of  100  feet,  causing  an  obstruction  in  the  channel  about  100  feet 
from  shore.  This  obstruction  was  removed,  aud  a  strip  250  feet  long  and  35  feet 
wide  was  taken  off  the  northeast  comer  of  Island  55.  Total  amount  of  materia] 
dredged  in  vicinity  of  Wilds  Landing  and  Chimney  Rock  was  4.647.7  cubic  yards. 
Dredging  operations  in  this  section  of  the  river  were  completed  August  4,  and  the 
dredge  was  taken  to  Fountain  City  for  repairs,  preparatory  to  commencement  of 
work  on  gravel  foundation  for  pier  or  breakwater  at  Kings  Coulee,  Minn.  The 
severe  strain  on  the  spuds  while  the  dredge  was  working  in  Coon  Slough  during 
high  water  loosened  the  spud  wells,  and  it  was  found  necessary  to  calk  them  before 
Bending  the  dredge  into  Lake  Pepin.    This  work  was  done  from  August  5  to  8. 

Total  amount  of  material  dredged  during  the  season,  41,676.9  cubic  yards. 

The  cost  of  this  work  was  $5,087.04,  of  which  amount  $4,857.50  was  paid  from 
appropriation  for  "  Operating  snag  and  dredge  boats  on  Upper  Mississippi  River.'' 

GENOA  TO  PRAiaiB  DU  CHIBN. 

Under  projeot  approved  April  17, 1895,  and  allotment  of  $40,000,  a  contract,  dated 
June  16, 1895,  was  entered  into  with  Albert  Kirchuer,  of  Fountain  City,  Wis.,  for  the 
oonstruction  and  repair  of  rock  and  brush  dams  and  shore  protection  at  $1  per  enhic 
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Surd  for  rook  and  14  cents  per  oabio  vard  for  brnsh,  in  place.  No  work  was  done 
aring  season  of  1895,  the  contractor  oeing  engaged  in  other  sections  of  the  river. 

Operations  were  commenced  Angast  3, 1896,  and  completed  October  17, 1896,  daring 
which  time  improvements  were  made  above  head  of  Crooked  Slough,  at  McDonalds 
Slough,  below  Viola;  Island  165,  above  Johnsonport,  and  Island  178,  opposite  Wya- 
lasing.  Three  wing  dams,  two  closing  dams,  ana  one  piece  of  shore  protection  were 
constructed,  as  follows:  Wing  Dams  3,  4,  and  5  (sheet  27)  were  bnilt  from  the  Wis- 
consin shore  at  intervals  of  550  feet,  the  lowest  dam  of  the  series  commencing  at  a 
point  50  feet  above  the  first  island  above  head  of  Crooked  Sloagh.  Closing  Dams  1 
and  2  (sheet  29)  close  the  sloughs  on  either  side  of  Island  165,  the  former  being  built 
between  the  Wisconsin  shore  and  Island  165,  and  the  latter  between  Islands  165  and 
166.  The  above  dams  are  built  to  a  height  of  4  feet  above  low  water  of  1864.  The 
east  shore  of  Island  178,  opposite  Wyalusing,  was  protected  for  a  distance  of  3,300 
feet,  extending  downstream  from  a  point  2f>5  feet  below  the  head  of  the  island. 
Average  width  of  the  shore  protection  is  73  feet.  Repairs  were  made  as  follows: 
Shore  protection  around  head  and  down  east  side  of  Island  152,  at  head  of  Crooked 
Slough,  was  strengthened  and  repaired;  Closing  Dam  9  (sheet  28)  was  repaired  and 
raised  to  a  height  of  3  feet  above  low  water  of  1864. 

Mr.  C.  A.  Stoddard  was  the  inspector  in  local  charge  of  the  work, 

Li$t  ofwarkt  oofulrucied  and  repaired  and  of  materials  ueed  dvring  eeasan  of  1896,  undmr 
eontraci  wiih  Albert  Kirohner,  heiween  Qemoa  and  Prairie  du  Ckiin, 


Designation. 


Dimensions. 


Length. 


Height 

•boTe  low 

wster, 

1864. 


ICsterisL 


Bock. 


Bmsb* 


Sheet  27: 

Wing  dam  8 

Wing  dam  4 

Wing  dam  6 

Sheet  28: 

CloBing  dam  0,  repaired 

Shore  protection,  Island  152,  repaired  . 
Sheet  29: 

Closing  dam  1 * 

Closing  dam  2 

Sheet  81: 

Shore  protection,  Island  178 


FeH. 
425 

600 
600 


FeeL 

4 
4 
4 


146 

76 

8,800 


Oub,ydt. 
2,015.2 
2,806.8 
8,616.1 

1,972 
466.4 

256 
144.1 

18,210 


Oub.yds. 
5.646.8 
4,703.8 
8,829.8 

8,126.6 


4«»8.f 
7,296 


Total. 


84,986.1 


26.090.2 


linanoidl  statement  for  toorJe  between  Genoa  and  Prairie  du  Chien  performed  under  oantraet 
with  Albert  Kirohner  in  1896, 

Amount  paid  contractor $28,497.73 

Cost  of  local  inspection,  etc 981.57 

Add  qnota  of  general  superintendence  and  office  expenses 1, 397. 93 

Add  plant  charge 61.81 

Total 30,929.04 

Material  put  in  works : 

Rock cubic  yards..      24.985.1 

Brnsh do...-      25,090.2 

Total do.-..      50,075.3 

Average  cost  per  cubic  yard  in  place 0.618 

8UBVBT  OF  LA  CROSSB  HARBOR. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  a  survey  of  ''  La  Crosse  Har- 
bor, Wisconsin." 

This  survey,  assigned  by  letter  of  the  Chief  of  Engineers,  dated  September  5, 1896, 
was  made  in  November,  1896,  and  a  report,  estimates,  and  map  of  same  have  been 
submitted.    The  cost  of  this  survey  was  $100. 

GARB,  RBPAIR,  AND  CONSTRUCTION  OF  PLANT. 

During  the  year  considerable  repair  and  construction  work  was  carried  on  at  boat 
yard  iia  f'ountain  City.    Two  dump  boats,  Nos.  11  and  12,  were  built.    Repairs  were 
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made  to  towboat  Alerts  lannohee  Ada  and  BMe,  dredge  VutcaUf  1  damp  boat  and  11 
barges.  The  cable  hoist  at  Britts  Laodfng  was  repaired  and  altered.  The  Trenton 
Iron  Company  was  paid  $4,130,  dne  for  the  cable  hoist.  At  snch  times  as  the  plant 
was  not  in  commission  watchmen  were  employed  in  oarinff  for  same. 

The  cost  of  care,  repair,  and  oonstrnction  of  plant  was  $9,186.68,  of  which  amount 
$1,458.53  was  paid  from  appropriation  for  harbor  of  refnge  at  Rings  Conlee,  Minn. 

BSKD8  LANDIlfO  TO  TRBlfPBAUIAU. 

Under  project  approved  September  4, 1896,  and  allotment  of  $50,000  a  contract, 
dated  December  24,  1896,  was  intered  into  with  Fetter  A  Crosbv,  of  La  Crosse, 
Wis.,  for  the  construction  of  dams  and  shore  protection  of  rock  and  brush  between 
Reeds  Landinff  and  Trempealeau,  at  97  cents  per  cubic  yard  for  rock  and  17  cents 
per  cubic  yara  for  brush,  m  place.  No  work  was  done  during  1896. 
Respectfully  submitted. 

W.  A.  Thomfsov,  A$9i$UuU  JAifiiMsr. 
Lieut.  Col.  W.  R.  Kino, 

Corp$  ofEngimeef,  U.  8,  A. 


RBPORT  OF  HR.  J.  O.  H'ELHBRNB,  ASSISTAlTr  BNGINSIS. 

United  Statbb  Enoinebr  Officb, 

Bock  Uland,  111.,  January  iS,  1S97. 
Colonbl:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the 
calendar  year  ending  December  31, 1896: 

REMOVAL  OF  BAR  AT  BABT  DUBUQUE. 

Under  project  approved  July  15, 1896,  and  appropriation  of  $5,000,  made  by  river 
and  harbor  act  of  June  3,  a  contract,  dated  September  21,  was  entered  into  with 
C.  H.  Appleton  for  the  removal  of  bar  from  the  harbor  at  East  Dubuque,  at  15  cents 
per  cubic  yard. 

Altreast  of  the  city  a  large,  high  sand  bar  had  formed,  cutting  off  river  communi- 
cation with  the  shore  in  low  and  even  in  moderate  stages  of  water.  To  give  desired 
relief,  dredgiug  was  carried  on  from  September  19,  1896,  to  the  completion  of  the 
contract  on  October  27.  Opposite  the  warehouse  and  steamboat  landing  an  area 
6.50  feet  wide  at  outer  edge  and  400  feet  at  the  shore  side  was  removed  to  a  minimum 
depth  of  4|  feet  at  low  water,  and  the  section  was  so  shaped  as  to  afford  easy  access 
for  boats  to  those  landing  places. 

A  surve^r  made  and  platted  shows  condition  of  the  locality  at  the  dose  of  dredg- 
ing operations. 

The  inspection  work  was  performed  successively  by  A.  L.  Richards  and  Louis 
Shaw,  each  of  whom  attended  ftithfnlly  to  his  duties. 

Financial  $iaiemeni  for  work  in  East  Dubuque  Harbor  performed  under  oonlraet  with 
C,  H.  Appleton  during  eeaeon  of  1896, 

Amount  paid  contractor |4,760.00 

Add  cost  of  local  inspection,  expenses,  eto 250.00 

Total 5,000.00 

Amount  of  material  removed cubic  yards..     81,666.7 

Cost  per  cubic  yard $0,158 

DUBUQUE  TO  CLINTON. 

Under  project  approved  April  17, 1895,  and  allotment  of  $40,000,  a  contract^  dated 
June  16. 1895,  was  entered  into  with  Albert  Kirchner  for  the  construction  of  brush 
and  rock  dams  and  shore  protections,  at  14  cents  per  cubic  yard  for  brush  and  $1  per 
cubic  vard  for  rock,  in  place. 

At  the  close  of  1895  the  greater  part  of  this  contract  remained  nnfinished.  Work, 
therefore,  was  resumed  on  April  13, 1896,  continued  nntil  May  9,  and  then  suspended, 
owing  to  high  water,  until  July  1,  from  which  date  fiivorable  progress  was  made 
nntil  completion  of  the  contract  on  July  29. 
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In  M«  vieinitv  of  Sovamna, — ^The  work  accomplished  wm  the  repairing  of  the  old 
shore  protection  on  High  Willow  Island,  opposite  Island  283  (sheet  41).  This  pro- 
tection was  for  the  most  part  rebnilt  irom  a  point  aroond  head  of  the  island  down 
to  i^  foot,  the  average  width  being  85  feet. 

At  Blk  River  Slough. — Shore  protections  were  pnt  in  on  lower  half  of  Island  28 
(sheet  43),  on  Island  282,  and  immediately  below  it  on  Iowa  shore,  or  Pomme  de 
Terre  Prairie,  their  respectiye  widths  being  47,  36,  and  53  feet.  A  closing  dam,  No. 
10,  was  also  constmcted  between  Islands  i^oe.  281  and  282,  and  a  foundation  was 
bnilt  for  Dam  11  from  Illinois  shore  over  to  Willow  Bar^  opposite  foot  of  Island  282. 
The  purpose  of  the  former  dam  was  to  entirely  close  a  little  chute,  and  of  the  latter 
to  partially  restrain  the  draft  of  water  from  setting  off  so  strongly  behind  the  bar. 
The  channel  crossing  at  this  point  was  thereby  straightened,  deepened,  and  greaUy 
benefited. 

Mr.  C.  A.  Stoddard,  as  inspector,  performed  his  duties  in  a  very  satisfactory 
manner. 

lAit  of  work$'eon$truct9d  and  of  maiorM  n$€d  during  $ea9on  of  1896  undor  oontraot  wOh 
Albert  Kirohmor  beimeen  Dubuque  and  Clinton. 


Betignstioii. 


XMmensioDB. 


Length. 


H«ight 
above 

low  wa- 
ter, 1864. 


MateiiaL 


Book. 


Brash. 


€aieei4l! 

Shore  protection,  opposite  Island  263 , 

Sheet  43: 

Closing  dam  10 

Closing  dam  11,  oommenced 

Shore  preteetion,  foot  of  Island  281 

Shcnre  protection  on  Island  282 

Share  protection,  Pomme  de  Terre  Prairie. 


Fest. 
1.560 

882 

1,250 
1,010 
1,550 
1,700 


FuL 


2.0 
1.5 


Oub.ydt. 
2,824.2 

1,340.8 
1,818.1 
2,049.2 
2,844.6 
4,869.2 


Oub.  ydi. 
1,324.0 

1,110.8 
1,848.6 
1,730.2 
1.820.1 
2,750.6 


Total. 


16,146.1 


40,584.8 


Financial  eiatement  for  work  between  Dubuque  and  Clinton  performed  under  oontraot  with 
Albert  Kirchner  during  seaeons  of  1896  and  1896  (entire  oontraot). 

Amount  paid  contractor : $28,147.54 

Cost  of  inspection,  etc 1,671.89 

Add  q  nota  of  general  superintendence  and  office  expenses 1, 165. 72 

Add  for  use  and  deterioration  of  plant 67.93 

Total 81,053.08 

Material  pnt  in  works: 

Rock cubic  yards..      25,342.5 

Brash do.-..      20,036.0 

Total do....      45,378.5 

Average  cost  per  cable  yard  in  place $0,684 

IMPROVING  ROCK  I8LAKD  RAPIDS. 

The  portion  of  the  fleet  needed  for  immediate  service  having  been  thoroughly 
repaired,  operations  were  resumed  on  March  25, 1896,  the  initial  points  selected  being 
Duck  Creek  and  Lower  Chains. 

Damo. — At  Winnebago  Chain  the  lower  end  of  Trailing  Dam  8^  was  raised  where 
the  top  had  been  worn  away.  To  further  straighten  and  control  the  swift  current 
on  Duck  Creek  Chain,  work  in  and  below  tliat  locality  was  continued.  Trailing 
Dams  9i  and  11^  were  slightly  repaired,  where  ii^ured,  and  the  latter  dam  was 
finally  extended  downstream  and  connected  with  the  outer  end  of  Dam  18.  Below 
the  foot  of  the  chain,  at  a  distance  of  2,100  feet,  Wing  Dam  17,  begun  last  season, 
was  built  up  narrow,  but  to  an  elevation  of  6  feet  l^low  low  water, — the  height 
decided  npon  for  the  creste  of  all  submerged  dams  to  be  built  across  and  underneath 
the  steamboat  channel.    Work  thereon  was  then  temporarily  suspended,  to  both 


Digitized  by 


Google 


2080   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

observe  the  effect  of  this  dam  in  low  stsffeS;  and,  in  the  meantime,  to  adyanee  the 
building  of  others  in  the  vicinity.  Wing  Dam  18  waa  constructed  nut  from  the  Iowa 
shore,  at  a  point  1,000  feet  below  the  chain.  The  body  of  this  dam  must  be  consid- 
ered in  foar  sections,  of  various  lengths  and  heights,  viz,  the  shore  end,  510 /eet 
in  length;  the  next  two  in  order,  400  and  290  feet,  both  submerged,  and  lastly  the 
outer  end,  130  feet;  with  elevations,  respectively,  of  2i  feet  above,  6  feet  below,  1 
foot  below,  and  2  feet  above  low  water.  On  the  upstream  side,  excepting  the  400- 
foot  section,  there  was  placed  a  heavy  brush  mat,  930  feet  in  length,  to  assist  in 
preventing  the  wear  incident  to  ice  gorges  andfloods.  The  entire  submerged  section 
of  Wing  Dam  19,  located  midway  between  Dams  17  and  18,  was  built  up  rally  to  the 
proposed  height.  Wing  Dam  16,  located  6,000  feet  below  Duck  Creek,  was  extended 
in  submerged  form  across  the  channel,  but  the  lateness  of  the  season  prevented  its 
completion.  The  dams  as  far  as  built  have  greatly  reduced  the  velocity  of  the  cur- 
rent on  the  lower  end  of  Duck  Creek  Chain,  and  have  produced  an  additional  depth 
of  .64  of  a  foot  of  water  there  at  extreme  low  water. 

Bock  ea;cavaft(m.— Two  drill  boats  with  double  crews  were  employed,  one  through- 
out the  greater  part  of  the  season,  and  a  second  one  for  a  while  in  the  spring,  and 
afterwards,  when  additional  funds  became  available. 

Drill  boat  No.  6  blasted  off  the  remainder  of  the  abrupt  shoulder  on  upper  side  of 
Lower  Chain,  between  March  25  and  July  8,  but  spent  lonrteen  days  of  tne  time  on 
the  boatways  undergoing  repairs,  the  result  of  a  serious  accident  caused  by  a  prema- 
ture blast.  The  reef  there  averaged  0.6  of  a  foot  above  grade,  and  the  area  worked 
over  was  39,156  square  feet.  From  July  9  to  September  14,  a  large  section  of  pro- 
jecting shoulder  below  Cottonwood  Chain  and  two  dangerous  points  above  entrance 
to  Moline  Pool  were  satisfactorily  blown  up,  the  avera^  height  above  grade  being 
2i  feet,  and  area  covered  30,320  square  feet.  The  material  in  these  localities  was  of 
an  exceedingly  hard  nature,  and  in  both  places  some  difficulty  was  experienced  in 
moving  the  boat  owing  to  the  shoalness  or  the  water.  From  September  16  to  Octo- 
ber 5  several  large  and  several  small  patches  from  0.5  to  1.5  feet  above  grade  were 
broken  up  between  Moline  and  Lower  Chains  and  dragged  into  surrounding  deep 
water;  and  from  October  6  to  10  two  small  patches  above  grade,  met  with  on  the 
upper  shoulder  of  Lower  Chain,  were  reblasted,  the  sum  of  tiie  area  worked  over  in 
both  these  localities  being  4,832  square  feet.  The  boat  was  then  withdrawn  from  the 
Rapids  to  perform  services  elsewhere  on  the  river. 

Drill  boat  No,  103  worked  temporarily  from  April  9  to  21  on  abrupt  shoulder  at 
upper  side  of  Lower  Chain,  and  was  then,  owing  to  scarcity  of  funds,  laid  off  until 
July  17.  Between  that  date  aftd  October  20,  including  four  davs  spent  setting  water 
gauges  and  ringbolts  and  in  outlining  reefs,  the  remainder  of  the  large  projecting 
shoulder  below  Cottonwood  Chain  was  satisfactorily  disrupted.  This  part  of  the 
ledge  averaged  2^  feet  above  grade  and  covered  an  area  of  31,232  square  feet.  On 
October  21  and  22  the  channel  immediately  above  the  head  of  Moline  Chain  was 
carefhlly  dragged  over  and  some  loose  rock  removed  therefrom,  and  from  October 
23  to  27  the  entire  area  recently  blasted  and  dredged  on  upper  shoulder  of  Lower 
Chain  was  thoroughly  swept,  and  was  found  to  be  well  down  to  grade.  Work  was 
then  also  suspended  by  this  boat,  which  then  went  to  assist  the  other  one. 

Dredging. — On  April  6  dredge  AjaXy  with  double  crew,  began  removing  debris  lh>m 
upper  shoulder  of  Lower  Cham,  and  having  taken  out  by  May  4  all  material  so  far 
blasted  there,  moved  up  to  the  foot  of  Sycamore  Chain.  At  that  point  the  boat  took 
up  the  broken  rock  from  two  patches  at  Illinois  side  of  channel,  which  was  blasted 
last  year,  finishing  in  three  days.  May  8  and  9  were  put  in  at  dredging  scattering 
loose  rock  from  the  west  side  of  channel  through  Winnebago  Chain,  and  then,  owing 
mostly  to  the  existence  of  high  water,  the  boat  was  laid  off  until  August  25.  On 
that  date  operations  were  resumed  on  lower  end  of  large  shoulder  below  Cottonwood 
Chain,  but  were  discontinued  on  the  following  day  to  dig  out  the  two  dangerous 
medium  sized  rock  patches  situated  above  tne  entrance  to  Moline  Pool.  Those 
patches  having  been  taken  out  by  September  3,  the  upper  shoulder  of  Lower  Chain 
again  received  attention,  and  the  remainder  of  the  blasted  rock  was  entirely  removed 
therefrom  by  October  15.  Between  October  16  and  November  27  the  time  was  util- 
ized at  work  on  deep  bank  of  debris  on  large  shoulder  below  Cottonwood  Chain, 
and  about  three-quarters  of  the  area  previously  blasted  was  dredged  over,  leaving 
the  bottom  well  below  grade. 

Removing  loose  rock  and  bowlders, — Barge  No.  190  was  newly  fitted  out  with  spuds, 
derrick,  grapplings,  etc.,  and  in  addition  to  assisting  as  spud  boat  at  the  dams, 
rendered  valuable  service  wherever  needed  at  obstructions.  The  areas  dredged  at 
foot  of  Sycamore  Chain  on  Illinois  side  of  channel  were  thoroughly  examined,  and 
such  bowlders  and  broken  rock  as  had  been  either  missed  or  shoved  over  onto  the 
reefiB  were,  between  August  21  and  26,  carefully  gathered  up.  From  September  12  to 
16  the  top  of  the  well-defined  out  around  upper  shoulder  of  Lower  Chain  was  also 
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worked  over  and  in  like  manner  entirely  freed  from  all  loose  rook.  The  material 
found  was  hoisted  npon  harges  and  placed  in  the  dams. 

Operations  were  discontinaed  for  the  season  on  November  27,  and  the  fleet  wae 
then  laid  up  in  Mollne  Pool  in  charge  of  a  watchman. 

Mach  credit  is  due  to  Mr.  J.  B.  Gordon,  as  overseer  on  the  works,  for  the  faithful 
performance  of  his  duties. 

Details  of  operations. 

Tow  boat  Louise: 

Hours  working : 598 

MUee  run,  light 1,041 

Miles  run,  towing 965 

Miles  run,  total 2,006 

Towboat  Mac: 

Hours  working 1,725 

Miles  run,  light 1,697 

Miles  run,  towing 2,923 

Miles  run,  total 4,620 

Towboat  Ruth: 

Hours  working 917 

Miles  run,  light 1,181 

Miles  run,  towing 1,733 

Miles  run,  total 2,914 

Drill  boat  No.  6: 

Hours  workinff 2,514 

Hours  lost  owing  to  rafts 1 

Hours  lost  owing  to  accidents 43 

Hours  lost  owing  to  storms 9 

Holee  drilled 3,136 

Holes  blasted 2,977 

Linear  feet  of  holes  drilled 10,853 

Range  poles  set  in  rook  bottom 154 

Ringbolts  set  out 4 

Solid  oubio  yards  of  rock  blasted 7 3,438 

Cubic  yards  of  broken  rook  raked  into  deep  water 48 

Pounds  raokarockused 8,821 

Drill  boat  No.  103: 

Hours  workinff 1,532 

Hours  lost  owing  to  rafts 3 

Hours  lost  owing  to  accidents 21 

Hours  lost  owing  to  storms 1 

Holes  drilled 1,967 

Holes  blasted 1,875 

Linear  feet  of  holes  drilled 9,931 

Range  poles  set  out  in  rook  bottom 79 

Ringboltsset 12 

Water  gauges  set 7 

Solid  oubio  yards  of  rook  blasted 2,987 

Oubio  yards  of  broken  rock  raked  into  deep  water 30 

Pounds  rackarook  used 5,597 

Dredge  Ajax: 

Hours  working 1,638 

Hours  lost  owing  to  rafts 1 

Hours  lost  owing  to  accidents 104 

Hours  lost  owing  to  storms 1 

Solid  cubic  yar<u  of  rock  dredged  and  removed 5,271 

Cubic  yards  loose  rock  and  bowlders  dredged  and  removed 13, 598 

Derrick  Barge  No.  190: 

Hours  working 80 

Cubic  yards  iMwlders  and  loose  rook  removed 100 

JSumtnary  of  total  amounts  of  material. 

Solid  cubic  yards  of  rook  blasted 6,425 

Solid  cubic  yards  of  rock  dredged  and  removed 5,271 

Cubic  yards  loose  rock  and  bowlders  dredged  and  removed 13, 776 
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Cost  of  rock  exotivaiUm,  inolwding  charge  for  U9e  and  deterioration  of  plant. 


Dedgiuittoii. 


Book 

excavated 

(solid  oiibio 

yards). 


Shoulder  below  Cottonwood  Chain,  removed. . . . 

Shoulder  at  head  of  Moline  Pool,  removed 

Beaoh  below  Moline  Chain,  removed 

Shoulderof  Lower  Chain,  removed 

Total 

Shoulder  below  Cottonwood  Chain,  blasted  only 

Grand  total 


8,463.0 

813.2 

58.0 

1,436.7 


5, 270. 9 
1, 154. 1 


6,425 


Total  cost. 


$23,297.38 
8,902.22 


27,199.00 


Average 
cost  per 

BOlld 

cubic  yard. 


$4.42 
3.381 


Coei  ofrepain  to  oldpiere^  including  charge  for  uee  and  deterioration  of  plant. 

Material. 

Cubic 
yards. 

Total  ooat 

Cost  per 
cubic 
yard. 

800 

$295.50 

$0,985 

List  of  dams  and  of  material  used  in  their  construction  and  repair  during  season  of  1896. 


Designation. 


Total 
length. 


Biprap. 


Brash. 


Sheet  47: 

Trailing  dam  8|,  widened  and  raised. 
Trailing  dam  9{,  widened  and  raised. 
TmllinK  dam  11^,  extended  835  feet. . , 

Wing  dam  16,  extended  500  feet 

Wing  dam  17,  commenced 

Wing  dam  18 

Wing  dam  19,  commenced 


Feet. 
250 
50 
835 

500 


1,830 


Oub.  yds. 
230.0 
45.0 
1,054.9 
4,698.0 
1,500.0 
6, 825. 4 
4,920.8 


Cvb.  yds. 


879.5 


Total., 


18,678.6 


879.6 


Cost  of  dams,  including  charge  for  use  and  deterioration  of  plant. 


Material. 


Cubic 
yards. 


Cost. 


Cost 

per  cubic 

yard. 


Biprap  rock  in  place., 


18,673.6 


$18,893.60 


$0,985 


Financial  statement  for  improvement  of  Bock  Island  Rapids  for  season  of  1896, 

Amonnt expended  infield $88,794.31 

Add  quota  of  general  superintendence  and  office  expenses 1, 839. 65 

Add  for  use  and  deterioration  of  plant 5,254.64 

Total 45,888.60 

Distributed  as  follows : 

1.  Rook  excavated  and  removed 23,297.38 

2.  Rock  broken  up  but  not  removed 3,902.22 

3.  DamsSi,  9i,  Hi,  16,  17,  18,  and  19 18,392.50 

4.  Guide  piers  11  and  21 295.50 


Total. 


45,888.60 


BUOYfi  ON  ROCK  ISLAND  RAPIDS. 


The  buoys  having  been  thoroug^hly  repaired  and  painted,  were  reset,  and  the  range 
posts  at  intervals  readjusted,  repainted,  and  renewed  where  necessary,  between  March 
27  and  April  30,  1896.  As  the  season  advanced  4  new  buoys  were  established  on  sub- 
merged dams,  viz :  No.  22f ,  at  south  side  of  channel  on  Dam  17,  and  No.  22i  at  north 
^de  and  No.  22^  and  22  at  south  side  of  channel  on  Dam  18.    No.  25,  blasted  out 


Digitized  by 


Google 


APPENDIX    X — REPORT   OF    LIEUT.  COL.  KING.  2083 

some  time  ago,  has  not  yet  been  relocated.    There  were  13  baoys  reset  twice  and  2  old 
baoy  chains  and  5  new  ones  put  in.     Belonging  to  the  system  there  are  now  31  buoys. 
]?^om  November  7  to  9  the  range  posts  were  again  carefully  examined  and  replaced 
where  disturbed,  and  the  buoys  taken  up  and  stored  for  the  winter. 
Cost  of  buoyage  for  the  season  was  $375. 

IMPROVING  ROCK  ISLAND  HARBOR. 

Under  project  approved  August  22, 1896,  and  appropriation  of  $5,000  made  by  river 
and  harbor  act  of  June  3, 1896,  operations  were  carried  on  in  Rock  Island  Harbor  by 
hired  labor  and  use  of  Qovemment  plant. 

The  lower  end,  or  rook  section,  in  front  of  the  levees,  extending  from  West  Seven- 
teenth street  up  to  Eighteenth  street,  was  first  well  outlined  and  then  worked  upon 
by  two  drillboats  with  double  crews,  as  herein  stated,  viz :  Drillboat  No.  6  from 
October  11  to  November  27,  and  drillboat  No.  103  from  October  28  to  November  23, 
1896.  The  area  worked  over  reached  100  feet  riverward  from  the  low- water  line  at 
shore;  oovered  an  area  of  16,976  square  feet,  or  nearly  one-half  of  the  original  lay- 
out; averaged  in  heieht  3i  feet  above  grade,  and  was  excavated  to  a  depth  of  4  feet 
below  low  water.  The  material  blasted  has  not  been  removed,  but  should  receive 
attention  at  an  early  date. 

Financial  statement  for  improvement  of  harbor  at  Book  leland  during  the  season  of  1896, 

Amount  expended  in  field $3,686.66 

Add  for  use  and  deterioration  of  plant 457.14 

Total 4,143.80 

nt  of  solid  rock  blasted . . . 
ge  cost  per  cubic  yard 

Very  respectftilly  submitted. 

J.  0.  McElhernb, 
XJmMed  States  Assistant  Engineer. 
ieut.  Col.  W.  R.  King, 

Corps  of  Engineers f  U.  8.  A. 


Amount  of  solid  rock  blasted cubic  yards..      1,867.5 

Average  cost  per  cubic  yard $2,299 


rbport  of  mr.  o.  w.  durham,  assistant  enginrer. 

United  States  Engineer  Office, 

Rook  Island f  III.,  January  18, 1897, 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the 
calendar  year  ending  December  31,  1896 : 

ROCK  island  to  MUSCATINE. 

Under  project  approved  January  24, 1896,  and  allotment  of  $45,000  from  appropri- 
ation of  March  2,  1895,  a  coutract,  dated  March  20,  1896,  was  entered  into  with 
Patterson  Bros,  for  the  construction  of  brush  and  rock  dams  and  shore  protections 
at  70  cents  per  cubic  yard  for  rock  and  19  cents  per  cubic  yard  for  brush  in  place. 
Operations  were  begun  May  9,  1896,  and  concluded  November  4,  on  completion  of 
the  contract. 

Vioinity  of  Credit  Island  and  Book  Biver, — The  main  channel  was  divided  near  foot 
of  Credit  Island  into  two  channels,  the  one  to  the  north,  although  the  deeper,  being 
dangerous  on  account  of  rocks.  It  was  decided,  following  the  general  project,  to 
unite  these  channels  in  such  a  manner  as  to  cause  the  main  channel  to  flow  along  the 
south  or  Illinois  side  of  the  river,  avoiding  rocks,  and  also  incidentally  deepening 
and  making  practicable  the  entrance  to  the  Illinois  and  Michigan  Canal.  Six  wing 
dams  from  Credit  Island  were  built,  as  also  a  closing  dam  from  Credit  Island  to  the 
Iowa  shore.  The  effect  of  this  work  is  apparent  in  the  transfer  of  the  now  single 
channel  to  the  Illinois  side,  but  sufficiently  good  results  as  to  depth  and  stability 
have  not  as  yet  been  obtained,  although  it  is  expected  another  season  will  show 
great  improvement  in  this  direction  also. 

A  survey  of  the  locality  was  made  subsequent  to  the  completion  of  the  work. 

Vicinity  of  Buffalo.^A  wing  dam  opposite  Dodees,  commenced  in  1896,  was  com- 

?leted,  and  three  wings  were  built  from  the  islands  opposite  the  center  of  the  town. 
'hese  latter  dams  were  built  to  concentrate  the  water  in  the  main  channel,  and  have 
had  eood  effect.  At  Dodges  the  crossing,  which  was  very  bad  in  1896,  is  now  wide 
and  deep. 

Above  Muscatine  Bridge,— Three  wing  dams  were  built  from  the  Iowa  shore,  the 
upper  one  being  about  a  mile  above  the  wagon  bridge.    These  dams  ^ere  built  to 
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deepen  and  straighten  the  channel  and  to  keep  it  away  from  a  large  and  dangerous 
reef  of  rocks.    They  have  satisfactorily  accomplished  this  purpose. 

Mr.  C.  H.  Sisson,  the  local  inspector,  gave  excellent  satisfaction  in  all  branches  of 
his  work. 

Li$t  of  works  constructed  and  of  materials  used  during  the  season  of  1896,  under  ooniract 
with  Patterson  Bros.,  between  JRock  Island  and  Muscatine, 


Detigiuitioii. 


Dimensions. 


Len^h. 


Heijcht 

above  low 

water, 

1864. 


Material. 


Rock. 


Brash. 


Sheet  48: 

Cloeioflr  dam  1 ■ 

Wing  dam  2 

Wing  dam  8 

Wing  dam  4 

Wing  dam  5 

Dam  6,  longitudinal  portion  and  spar. 

Dami7,  longitudinal  portion  and  spar. 

Dam  8,  longitndinal 

Sheet  49: 

Wing  dam  5,  completed 

Wing  dam  0 

Wing  dam  7 

Wing  dam  8 

Sheet  61: 

Wing  dam  7 

Wing  dam  8 

Wing  dam  9 

Total 


Feet. 
1,470 
1,000 
80(T 
1,070 
1,160 
1,744 
1,518 


770 
400 
660 
620 

1,430 

1,000 

730 


Feu. 
3 
3 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 

8 

8 
3 


Cub.  yds. 
3, 868. 1 
2,988.7 
2,513.7 
2,391.7 
3,697.6 
4,431.3 
7, 015. 6 
2,665 

1,441.2 
964.3 
763.2 

1,560.5 

8,608.6 
2,673.7 
2.124.4 


Oub.yds. 
.2,900.0 
2,756.8 
2.099.S 
1,861.6 
3,082.4 
5.163.9 
8,000.5 
2,724.2 

1,382.5 

990.4 

1, 041. 1 

1.437.8 

8,503.7 
2.822.0 
2. 529. 1 


14,477 


42,606.6 


42,386 


Financial  statement  for  work  between  Rock  Island  and  Muscatine  performed  under  contract 
u}ith  Patterson  Bros,  during  1896, 

Amount  paid  contractor $37,807.95 

Cost  of  local  inspection,  etc ' 1,582.26 

Add  quota  of  general  superintenden ce  and  office  expenses 2, 907. 30 

Add  for  use  and  deterioration  of  plant 74.84 

Total 41,772.34 

Material  put  in  work : 

Rock cubic  yards..      42,506.6 

Brush do 42,386 

Total do....      84,892.6 

Average  cost  per  cubic  yardin  place $0,493 

Average  cost  per  cubic  yard  for  inspection .019 

The  following  table  ^ves  the  length  and  elevation  of  the  various  dams  built  in  this 
district  in  1896,  together  with  a  statement  of  the  estimated  quantities  of  material 
and  the  actual  quantities  placed  in  the  work : 

Estimated  and  actual  quantities  of  material — Rock  Island  to  Muscatine,  1896, 


Sheet 
and 
num- 
ber. 


Locality  of  dam. 


Length. 


Height 

above 

low 

water. 


Estimated  qoantities. 
Rock.    Brash.    Total. 


Actual  quantities. 


Bock.    Brnah.     Total. 


Credit  Island . 
....do 


do 

do 

....do 

....do  .................. 

...do 

Opposite  Buffalo,  Iowa. . 

do 

...do 

Above  Mascatine,  Iowa. 

do 

....do 


Feet. 

1,470 

1,000 

800 

1,070 

1,150 

1,744 

1,523 

400 

550 

520 

1,430 

1,000 

730 


FeeU 


Cu.  yds. 
2, 8C2. 1 
2,927 
2, 343. 1 
2,052 
3,017.6 
4, 126. 6 
9, 079. 8 
922.6 
092.5 
1.428 
3, 570. 6 
2,640.8 


Ou.  ydt. 
2, 381. 5 
2, 770. 5j 
2,252 
2, 318. 5 
3,  520. 1 
4, 008.  3i 
9,  077. 1 
882.5: 
936  I 
1,378 
3, 481. 3| 
2, 474. 3i 


3|  2, 142       2,  071  r> 


Total. 


Cu.  yd: 
5,243.6 
5, 697. 5 
4,595.1 
4,  970. 5 
7, 137. 7 
8,134.9 

18, 156. 9 
1,805.1 
1,928.5 
2.806 
7,051.9 
5, 115. 1 
4.216.5 


Cu.yds. 
3, 868. 1 
2, 988. 7 
2, 513. 7 
2, 391. 7 
3, 597. 6 
4.431.3 
7, 016. 6 
964.3 
763.2 
1,569.5 
3,608.6 
2,673.7 
2,124.4 


Cu.ydM. 
2,900.9 
2,756.8 
2,090.2 
1,861.6, 
3, 082. 4 
5,163.9 
8,000.6, 
990.4 
1, 041.  ll 
1,437.3 
8,593.7, 
2,822.9 
2, 529. 1 


Ou.ydt. 
6,760 
5,745 
4,612.9 
4,253.3 
6,680 
9.595.2 

16, 016. 1 
1,954.7 
1,804.3 
3,006.8 
7, 202. 3 
5,496.6 
4, 65 ).  5 


13, 387j 30, 304. 7  37. 554. 6|76, 859. 3|38, 510. 4  38, 279. 3  76, 789. 7 
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It  will  be  noticed  that  the  combined  estimates  of  the  thirteen  dams,  agi^'egatinjv 
in  length  13,387  feet,  aji^roe  very  closely  with  the  total  amounts  of  material  actually 
used.  Considerable  discrepancies  may  be  noticed  in  a  few  of  the  dams,  caused 
partly  by  excessive  scour  nnder  the  apron  mat  and  partly  by  a  filling  in  of  sand.  In 
the  former  crises  the  actual  quantities  exceed  the  estimates  and  in  the  latter  they  are 
less. 

I  do  not  find  any  indication  of  brush  shrinkage  in  the  examples  given. 

The  preliminarv  estimates  were  made  from  soundings  taken  along  line  of  dam  and 
just  in  advance  of  the  laying  of  the  apron  mat,  and  the  calculations  from  the  regular 
office  tables. 

FLINT  CREKK   TO  IOWA  UIVER  LKVKK. 

With  the  exception  of  February,  construction  work  was  carried  on  throughout  the 
year. 

Under  contract  with  M.  H.  King  a  small  amount  of  embankment  was  built  in 
January,  but  Mr.  King  not  showing  sufficient  energy  in  the  prosecution  of  his  work, 
his  contract  was  annulled  on  April  7,  1896.  It  being  thought  desirable  to  complete 
the  work  to  end  of  mile-section  8  before  high  water  came,  nnder  paragraph  49  of  the 
specifications,  agreements  were  made  in  March  with  several  persons  to  do  this  work, 
amounting  to  72,147.6  cubic  yards,  which  was  finished  by  the  end  of  April. 

After  the  annulment  of  the  contract  with  M.  H.  King,  a  contract,  dated  May  28, 
1896.  was  entered  into  with  John  A.  O'Keefe  &,  Co.  to  perform  the  work  in  mile- 
sections  9  to  18,  inclusive,  the  same  being  the  unfinished  portion  of  the  King  con- 
tract. Owing  to  high  water,  no  work  was  done  on  this  contract  until  July,  but  since 
that  time  operations  have  been  carried  on  vigorously.  By  the  end  of  the  year,  under 
the  O'Keefe  contract,  sections  10,  14,  and  15  were  completed  and  accepted ;  about 
one-half  of  the  work  in  sections  9,  11,  and  17  was  done,  and  nearly  all  of  sections 
13, 16,  and  18.  The  amount  of  earthwork  performed  under  this  contract  was  354,476 
cubic  yards. 

Under  contract  with  Edward  Callahan,  dated  April  7, 1896,  sections  19,  20,  21,  and 
22  were  completely  finished  and  accepted,  179,359  cubic  yards  of  embankment  being 
put  in  place.    Work  nnder  this  contract  was  carried  on  vigorously. 

The  total  amount  of  earthwork  put  in  place  under  all  contracts  and  agreements  in 
1896  was  604,230  cubic  yards. 

The  new  levee  in  sections  4  to  8,  inclusive,  was  somewhat  damaged  by  heavy  rains, 
and  repairs  were  made  in  July  at  a  cost  of  $64.50.  Grass  seed  was  sown  on  about 
12  miles  of  the  levee  during  September,  a  mixture  of  timothy,  blue  grass,  and  red 
clover  being  used.  The  seed  came  up  well,  except  on  the  sand  fills,  and  is  doing 
nicely.     More  seed  will  be  sown  in  February. 

For  drainage  purposes  a  line  of  36-iuch  iron  pipe,  fitted  with  iron  valves,  was  put 
in  at  Prairie  Slough,  at  Iowa  Slough,  at  Qates  Lake,  and  at  Cox  Lake.  Two  lines 
of  pipe  are  on  hand  ror  use  at  Running  Slough,  but  are  not  as  yet  in  place.  There 
are  now  three  36-inch  openings  at  Iowa  Slongh.  Retaining  walls  were  built  around 
the  pipe  at  Prairie  Slough  and  Iowa  Slough,  and  a  paving  of  rock  was  laid  in  front 
of  the  wall  and  also  around  the  pipe  at  the  intakes.  Similar  walls  are  being  built 
at  Cox  and  Gates  lakes. 

During  February,  1896,  600  linear  feet  of  shore  protection  was  put  in  place  on  the 
bank  of  the  Iowa  River  for  the  preservation  of  the  levee,  and  377  cubic  yards  of 
rock  and  337  cubic  yards  of  brush  were  used.  This  shore  protection,  which  was 
carried  np  the  bank  to  a  height  of  about  5  feet  above  low  water,  cost  about  $1.18  per 
linear  foot. 

Tlie  construction  of  3,800  additional  feet  of  shore  protection  on  the  Iowa  River  is 
now  in  progress,  the  work  to  be  similar  to  that  built  in  February. 

The  work  pertaining  to  thisleve?  has  been  in  charge  of  Mr.  £.  E.  Barret^t,  inspector, 
since  its  commencement,  and  his  duties  have  been  well  performed. 

Statement  of  expenditures,  1896, 

Right  of  way  (recording  deeds) $3.00 

Drainage 2,310.28 

Engineering  and  contingencies 8,783.04 

Repair  and  maintenance 127.16 

Iowa  River  shore  protection 1,038.37 

Earthwork *60,827.97 

Total , 73,089.82 

Average  cost  per  cubic  yard  of  earthwork,  including  engineering  and  con- 
tingencies   0.115 

Average  cost  per  cubic  yard  for  engineering  and  contingencies .  014 


*  Includes  December  estimate  paid  in  January,  1897,  and  retained  percentage. 
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Statement  of  expenditures  from  oommenoement  of  work  to  December  SI,  1896, 

Snrveys  for  final  location,  etc $5, 068.37 

Ritrhtof  way 88.^ 

Drainage 3,050.26 

Engineering  and  contingencies 11,402.63 

Maintenance 127.16 

Iowa  River  shore  protection 1,038.37 

Earthwork 68,776.66 

Total 89,616.60 

Average  cost  per  cubic  yard  of  earthwork,  inolnding  engineering  and  con- 
tingencies          $0,122 

Average  cost  per  onbic  yard  for  engineering  and  contingencies *     .023 

SURYBTS  FOR  LBVEBS. 

During  September,  October,  and  November,  1896,  a  small  partv  in  charge  of  Mr. 
E.  E.  Barrett,  inspector,  assisted  by  a  portion  of  the  crew  of  the  U.  S.  snag  boat 
General  Barnard,  made  surveys  with  the  view  of  estimating  the  cost  of  preventing 
overflow  of  the  banks  of  the  Mississippi  River  from  Drnrys  Landing  to  New  Boston, 
from  Muscatine  to  the  Iowa  River,  from  Oqoawka  to  Dallas,  and  from  Skunk  River  to 
Fort  Madison.  Maps  and  reports  on  these  surveys  were  rendered  in  December,  1896. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Aeeiatant  Engineer. 

Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers,  U.  8.  A, 


bbfort  of  mr.  m.  mki08,  united  8tatb8  civil  bnoinrbr. 

United  States  Engineer  Office, 
*  Keokuk,  Iowa,  January  14,  J8S7. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  improvement  work 
performed  under  my  direction  between  Keithsbnrg  and  Qnincy  for  the  calendar  year 
1896: 

KBITH8BURG  TO  NA8HV1LLB. 

Dams  and  shore  protections, — Owing  to  the  small  amount  of  money  available,  bnt 
little  work  was  done  on  this  section  of  the  river.  In  Joly  a  letter  was  received  from 
a  Mr.  W.  E.  Blake,  of  Burlington,  complaining  that  Dam  4  (sheet  58),  in  Rush  Chute, 
had  given  way  and  was  seriously  damaging  his  land  at  the  head  of  Rush  Island. 
On  examination  it  was  found  that  the  dam  had  broken  at  its  junction  with  the  bank, 
and  a  serious  crevasse  had  occurred  about  100  feet  wide  and  had  cut  a  semioircnlar 
hole  out  of  the  bank,  about  2  acres  in  extent.  On  August  6  a  small  force  of  men  and 
the  canal  launch  Lncia,  and  such  barses  as  could  be  picked  ufh  together  with  a  pile 
driver,  began  repairing  it.  The  breaK  was  100  feet  wide  and  from  8  to  18  feet  deep. 
Piles  were  driven  4  feet  apnrt  and  the  break  filled  with  brush  and  rock ;  sheet  piling 
was  also  driven  at  the  abutment  of  the  dam,  about  4  feet  long  and  extending  hi  to  the 
bank  about  2.5  feet,  and  the  whole  covered  with  tiprap  rock,  which  had  to  be  carried 
some  distance  around  in  the  gap  made  by  the  crevasse  on  the  bank  of  the  island. 
After  completion  of  repairs  to  Dam  4  (sheet  58)  some  small  repairs  were  made  to  Dam 
1.  Both  of  these  dams  were  left  in  good  condition.  The  ^et  was  returned  to  the 
oanal  September  11  to  15. 

Examinations. — Between  September  6  and  16  and  October  12  and  31  the  river  became 
very  low  and  the  local  packets  experienced  some  difficulty  in  getting  over  several 
bars  in  this  district,  notably  Benton  Island,  above  Oqnawka,  foot  of  Shokokon,  and 
foot  of  Dallas  Chute.  The  worst  of  these  was  at  Benton  Island.  On  September  13, 
by  your  orders,  I  made  a  trip  with  the  Vixen  to  see  if  there  was  any  better  channel 
than  the  one  in  use  at  several  of  these  places.  At  Dallas  Chute,  where  they  reported 
3  feet,  we  found  a  channel  of  4|  feet  and  marked  it  with  buoys ;  at  the  foot  of  Sho- 
kokon  we  found  a  channel  of  4  feet  and  also  marked  that.  At  Benton  Island,  not 
being  able  to  find  any  better  channel,  as  the  reef  was  a  bold  and  continuous  one,  I 
put  out  anchors  below  the  bar  and  at  the  extreme  upper  end  of  the  reef.  I  made  an 
attempt,  by  backing  the  boat  up  on  the  bar  and,  while  her  wheel  was  in  motion, 
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hauling  her  down  with  the  capstau  over  the  bar,  to  open  a  temporary  channel.  This 
work  seems  to  have  been  partially  siiccessfnl.  After  working  three  or  four  hours  in 
this  manner  we  found  the  channel  improved,  over  a  very  narrow  space,  however;  and 
whereas  at  first  the  boat  rubbed  in  crossing  the  bar  in  either  direction,  we  could  go 
over  it  without  touching  after  we  ceased  work.  This  channel  was  marked  with 
buoys,  and  on  September  15  the  Vixen  was  turned  over  to  Mr.  Carpenter  for  work 
between  Keokuk  and  Quincy. 

Under  certain  conditions,  I  am  convinced  that  a  larger  boat,  like  the  Parke,  for 
instance,  if  properly  handled,  conld  do  a  great  deal  of  good  on  such  places  as  that 
on  Benton  Island  last  season.  It  is  troublesome  work  and  requires  a  very  heav^ 
anchor  to  hold  the  boat,  and  she  should  also  have  side  anchors  to  keep  her  in  posi- 
tion, as  the  rudders  are  not  sufficient  to  hold  her  when  so  close  to  the  bottom. 

Bapids  above  Nashville,— "No  difficulty  was  experienced  on  the  rapids,  so  far  as  I 
know,  this  season.  There  is  one  rock  patch,  however,  a  small  one  abreast  of  Pier 
No.  3,  with  but  3  feet  large  on  it  at  extreme  low  water.  Boats  have  struck  on  this 
at  snch  times,  but  its  removal  is  not  urgent. 

Rooks  opposite  Fort  Madison. — On  October  23 1  made  an  effort  to  locate  a  rock  said 
to  exist  in  the  channel  opposite  the  landing  at  Fort  Madison,  and  finally  succeeded 
in  discovering  it.  It  is  a  backbone  from  20  to  50  feet  wide,  extending  parallel  with 
the  shore,  and  about  400  feet  long.  This  ledge  of  rock,  for  it  seems  to  be  such,  by  some 
accident  and  by  its  extreme  narrowness  escaped  the  sounding  pole  in  all  the  surveys 
we  have  made  of  that  part  of  the  river.  I  found  but  3  feet  of  water  at  the  upper 
end,  and  but  2  feet  at  the  extreme  highest  point  at  the  lower  end,  with  from  3i  to  4 
feet  between.  The  best  water  is  east  of  the  rocks,  and  there  is  a  sand  bar  just  below 
the  bridge  which  inclines  boats  to  take  a  course  tnat  would  bring  them  directly  over 
the  rocks. 

A  survey  of  these  rocks  was  made  in  the  month  of  November  with  the  assistance 
of  the  crew  of  the  steamer  General  Barnard,  There  is  so  much  room  for  a  boat  on 
either  side  that  I  should  think  a  couple  of  buoys  properly  placed  to  mark  the  upper 
and  lower  end  of  the  ledge  would  be  all  the  improvement  needed  at  present.  After 
a  season  or  two  the  piloto  will  become  familiar  with  the  location  of  the  buoys  and 
will  be  able  to  miss  the  rocks  even  should  the  buoys  not  be  there. 

Financial  statement  far  improvement  work  hettveen  Keithshwrg  and  Nashville  dttring 

season  of  1896, 

Amount  expended  in  field  during  calendar  year  1896 $2,906.81 

Add  quota  of  general  superintendence  and  office  expenses 137. 86 

Add  plant  charges 880.35 

3,425.02 
Deduct  cost  of  purchase  and  of  driving  560  linear  feet  of  piling 137. 35 

Total 3,287.67 

Materials  put  in  works : 

Rock cubic  yards..      2,491.3 

Brush do....  396.0 

Total do....      2,887,3 

Average  cost  per  cubic  yard : 

On  bargee $0,514 

For  towing  and  putting  in  place .445 

For  general  superintendence  and  office  expenses .  048 

For  plant  charges .132 

Average  cost  per  cubic  yard  in  place 1. 139 

KEOKUK  TO  QUINOY. 

Removing  rocfc«.— April  16  to  30,  the  U.  S.  dredge  Phcenix  was  put  at  work  removing 
obetmotions  below  and  close  to  the  Keokuk  and  Hamilton  Bridge  and  just  above  the 
bridge.  I  quote  the  following  from  the  report  of  Mr.  Byron  Lay  ton,  overseer,  who 
had  charge  of  the  work : 

''Several  high  points  were  removed  along  the  line  of  boom  connecting  Lower  Look 
and  the  bridge.    These  were  loose  rock,  probably  oarried  in  by  the  lee,  and  were  a 
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■onrce  of  trouble  in  groanding  tho  boom  at  a  low  stage  of  water.  Two  patches  of 
loose  rock  and  clay  were  removed  below  the  bridge,  one  at  .the  foot  of  the  draw-rest 
pier  and  one  aboat  200  feet  below.  Several  other  high  points  directly  oat  from 
steamboat  landing  were  gone  over  with  dredge,  bat  proved  to  be  ledge  rook.  Total 
cabic  yards  removed,  667.7." 

The  cost  of  the  above  work  was  $522.66,  exclasive  of  plant  charge. 

General  remarks, — Work  was  commenced  April  1  and  abandoned  November  13.  On 
account  of  high  water  the  entire  fleet  was  laid  ap  from  May  14  to  July  8, 1896.  This 
work  was  in  charse  of  Mr.  John  R.  Carpenter,  overseer,  for  operations  of  the  plant 
baildins  dams  and  shore  protection,  and  Mr.  Byron  Layton,  overseer,  for  operations 
of  the  c&edge  Phamix  and  tender.  Daring  the  low-water  season,  from  September  6 
to  16  and  from  October  12  to  81,  the  channel  was  in  remarkably  good  condition  oon- 
sidering  the  stage  of  water,  and  showed  neat  improvement  at  all  places  where  works 
have  been  executed  in  the  last  two  or  three  years.  The  only  serious  trouble  was  at 
Cottonwood  Island,  where  during  the  closing  days  of  the  season  we  made  a  change 
of  channel  from  the  right  to  the  left  bank  of  the  river,  and  before  the  bar  oat  oat 
boats  often  had  a  little  trouble  to  get  over;  but  as  only  one  boat  was  rannins  at  the 
time,  this  change  having  been  purposely  postponed  until  most  of  the  boats  had  laid 
ap,  no  real  damage  to  navigation  ensued. 

The  navigation  at  close  places  was  verv  greatly  assisted  by  a  few  bonys  we  had 

S laced  as  soon  as  the  water  got  toward  a  low  stage.  At  a  critical  point  in  the  mid- 
le  of  a  long  crossing,  a  good  buoy  is  of  incalcuable  benefit  to  the  pilots.  The  pilots 
of  the  steamer  Gem  City  told  me  tnat  they  would  have  had  to  lay  up  two  months  ear- 
lier if  it  were  not  for  the  buoys.  In  the  night,  with  range  lights  on  opposite  sides  of 
the  river,  widely  separated,  ii  is  impossible  for  the  pilots  to  handle  their  boats  so 
closely  as  a  narrow  channel  often  requires.  But  a  white  buoy,  illuminated  by  the 
search  light  universally  carried  by  Mississippi  River  boats,  enables  them  to  proceed 
with  perfect  confidence  and  prevents  a  great  deal  of  delay.  I  am  quite  sure  that 
this  system  of  buoying  the  channel,  while  one  of  the  most  inexpensive  methods  of 
improvement,  can  be  made  of  very  great  value  to  navigation.  llie  range  lights  on 
shore  are  of  primary  importance,  out  the  buoys  in  close  places  are  hardly  subordi- 
nate in  value,  and  with  the  means  at  our  hands  for  placing  them  they  cost  absolutely 
nothing  except  for  the  construction  of  the  buoys  themselves. 

I  would  suggest  that  in  many  places  the  public  convenience  would  be  better  and 
more  cheaply  served  by  substitutiug  a  white  siffnboard  for  the  lighted  beacon,  sup- 
plemented with  a  buoy  properly  placed  out  on  the  reef.  Other  long  and  wide  cross- 
ings are  better  provided  for  by  a  light  on  each  shore.  Possibly  some  arrangement 
could  be  made  with  the  Light-House  Board  to  furnish  us  with  buoys  to  be  kept  in 
position  by'us  and  reported  from  time  to  time  to  the  light-house  inspector. 

Bocke  at  Gregory,— Of  yosite  the  mouth  of  Fox  River,  at  Gregory,  there  are  several 
patches  of  rock  with  deep  water  between  them,  which  in  the  present  condition  of 
the  river  the  boats  are  obliged  to  approach  very  closely.  In  fact  the  only  practical 
channel  now  lies  between  these  patches  of  rock,  and  thoy  should  be  removed  at  an 
early  date.  The  Barnard  placed  a  buoy  on  the  upper  patch  early  in  the  season, 
which  was  of  very  great  value  to  navigation.  This  patch  has  about  2  feet  of  Water 
on  it  at  low  water  and  the  lower  patch  has  about  3  feet,  and  I  submit  in  a  separate 
package  a  map  showing  the  present  condition  of  the  river  and  the  position  of  these 
rocks. 

Building  dams  and  shore  proteciians,—!  qaote  from  the  reports  of  Mr.  Cai-penter 
and  Mr.  Layton  the  following: 

''The  work  was  carried  on  by  day  labor  and  use  of  Government  plant,  steamers 
Vixen  and  Ruth  and  launches  Louise  and  Lucia  being  employed  at  different  intervals 
during  the  season  in  towing  material.  Dredge  PJ^ix  was  employed  between  No- 
vember 5  and  November  13  in  dredgine  gravel  for  Dam  2  (sheet  66). 

''  On  April  2  the  fleet  was  taken  to  Quincy  Bridge  and  work  commenced.  About 
500  feet  of  shore  protection  was  repaired.  Fleet  was  then  taken  below  railroad 
dike  above  Quincy  Bridge,  aud  415  feet  of  shore  protected  to  a  7- foot  stage. 

''On  April  11  fleet  moved  up  to  Smoot  Chute,  and  force  began  repairing  break  on 
west  end  of  Dam  2  (sheet  66)  and  protecting  Island  418;  continued  work  here  until 
May  12,  when  work  was  suspended  until  July  9  on  account  of  high  water.  The 
break  in  west  end  of  dam  was  repaired,  and  1,650  feet  of  shore  protected  on  Island 
418.  During  the  high  water  in  June  the  bank  at  east  end  of  Dam  2  (sheet  66)  washed 
out  for  a  distance  of  125  feet.  On  resuming  work  on  July  10  we  began  repairing 
break  in  east  end.  This  dam  was  originally  intended  to  be  built  to  a  6-foot  stage, 
and  the  piling  was  driven  and  cap  put  on  at  that  height;  but  the  plan  was  chans^d, 
the  piling  cut  off,  and  cap  lowered,  and  dam  was  finished  to  a  4-foot  stage.  The 
work  on  tiiis  dam  was  very  expensive,  as  all  the  work  had  to  be  done  above  the  dam, 
making  it  necessary  to  wheel  all  the  rock  over  building  barge.  Work  was  completed 
on  Aagost  6, 
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''November  5,  dredire  Phwnix  and  tender  Louise  were  trantiferred  from  work  in 
Qainoy  Harbor  to  the  work  of  repairing  Smoot  Chute  dam ;  1,221.6  cabic  yards  was 
placed  here,  part  being  dnmped  and  part  shoveled  into  angles  of  dam.  The  work 
was  left  inoomplete,  the  cold  weather  compelling  us  to  abandon  it  on  November  11. 
The  dredging  fleet,  comprising  dredge  Phcsnix,  four  dumps,  one  quarter  boat,  and  one 
coal  flat,  was  towed  from  Canton  to  the  canal  by  launch  Louise,  with  the  assistance 
of  launch  Lucia  for  five  hours,  on  the  13th. 

"  Force  was,  on  August  5,  put  at  work  protection  Island  419,  raising  Dams  9  and 
10  (sheet  66),  and  protecting  towhead  below  foot  of  Island  419.  Dams  9  and  10  were 
built  of  gravel  in  1895,  and  this  year  were  raised  to  a  4-foot  stage  with  brash  and 
rock.  Dam  9  is  625  feet  long  and  Dam  10  is  1,075  feet  long.  Two  thousand  seven 
hnndred  and  seventy-five  feet  of  bank  on  Island  419  was  protected  to  a  7-foot  stage; 
towhead  below  foot  of  Island  419  was  protected  for  a  distance  of  480  feet  and  oar^ 
ried  to  top  of  bank.  Nine  hundred  and  fort^-four  feet  of  bank  was  protected  on 
Missouri  side,  opposite  Hogback,  and  oonnectmg  with  old  protection  at  Lone  Tree. 
This  protection  was  carried  to  a  5- foot  stage.  Dam  4  (sheet  67)  was  built  from  sand 
bar  to  head  of  Island  422.  It  is  215  feet  long  and  built  to  a  1-foot  stage.  Most  of 
this  dam  was  built  on  a  dry  bar.  It  was  necessary  to  protect  the  head  of  Island  422 
for  a  distance  of  438  feet  to  a  stage  of  4  feet.  Fleet  was  then  moved  down  river  and 
2,573  feet  of  bank  protected  on  fllinoia  shore,  above  old  shore  protection  opposite 
Island  424,  to  a  6-foot  stage.  Dam  5  (sheet  67)  was  then  started.  This  dam  was 
built  out  from  the  upper  end  of  Island  424  and  Is  1,250  feet  lon^  and  built  to  a  8-foot 
stage.  After  laying  the  apron  for  the  dam,  owing  to  the  scarcity  of  brush  the  work 
was  diflcontinned  here,  and  the  fleet  was  moved  on  October  4  to  Curtis  Point,  where 
3,282  feet  of  bank  was  protected  to  a  7-foot  stage.  On  October  21  the  fleet  was 
moved  back  to  Island  424  and  work  resamed  on  Dam  5 ;  completed  same  and  began 
on  Dam  6.  This  dam  is  located  2,000  feet  below  Dam  5  and  is  1,350  feet  long.  It  is 
to  be  built  to  a  3-foot  stage  and  is  now  built  up  to  about  low  water:  owing  to  late- 
nes»of  the  season  it  was  not  finished.  Nine  hundred  feet  of  old  snore  protection 
opposite  Island  424  was  repaired  and  raised  to  a  6-foot  stage. 

**  During  high  water  in  June,  barffes  were  placed  in  Niota  Chote  and  742.8  cubic 
yards  of  rock  were  loaded  by  the  United  States,  closing  up  the  A.  R.  Ravenscroft 
agreement  that  had  been  outstanding  since  1891. 

**  On  November  13,  having  used  up  all  the  material  on  hand,  work  was  suspended 
for  the  season,  and  fleet  laid  up  in  canal  and  force  laid  off. 

''The  accompanying  tracings  show  location  of  work  performed  during  the  season." 


List  of  worJce  constructed  and  repaired  and  of  material  used  during  the  season  of  1896 

between  Keokuk  and  Quiney, 


Beaignatloiu 


Dimensions. 


Height 
I-ngth.  '^^^^^ 
1864. 


Material. 


Book. 


Brush. 


Sheet  65:  Shore  protection,  Curtis  Point 

Sheet  66: 

Dam  1,  repaired 

Dam  2,  repaired 

Dam  9,  raised 

Dam  10,  raised 

Shore  jnvtection  on  towhead,  foot  of  Island  419 

Shore  protection,  Island  419 

Shore  protection,  Island  418 

Sheet  67: 

Shore  protection  at  Hogback 

Shore  protection  opposite  Island  424  on  Illinois  shore. . .. 

Old  shore  protection  opposite  Island  424  on  Illinoia  shore 
repaired  and  raised 

Shore  protection,  head  of  Island  422 

Dam  4 

Dam  6 

_    Dam  6  (not  finiahed) 

Sheet  68: 

Shore  protection  below  railroad  dike  above  Qninoy 
Bridge 

Shore  protection  above  Quiney  Bridge,  liissonri  side, 
repaired 
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Financial  gtatefMfU  for  building  and  repairing  dams  and  shore  protections  during  season 
of  1890  between  Keokuk  and  Quincy. 

Amoimt  expended  Id  field  dnring  calendar  year  1896  (from  distribntion 

sheets) $28,846.25 

Add  quota  of  general  saperintendence  and  office  expenses 1, 367. 86 

Add  plant  charges 3,986.14 


Deduct  cost  of  porchase,  driving^  and  capping  piling $242. 18 

b  of  dredging  1,889.8  cubic  yards 


34,199.25 


Dednct  cost  of  dredging  1,889.8  cubic  yards  of  rock  and  gravel.     1, 026. 06 

Deduct  cost  of  plant  charges  for  dredging 339. 66 

1,607.92 

Total 32,591.33 

Materials  put  in  works : 

Rock cubic  yards..  23,973.3 

Brush do....  24,499.6 

Total do....  48,472.9 

Cost  per  cubic  yard: 

On  barge $0,365 

For  towing  and  p'.i tt i  ng  in  place .  204 

For  general  sugerinteudence  and  office  expenses , .  028 

For  plant  charges 075 

Average  cost  per  cubic  yardinplaoe .672 

KKLAR6EMEKT  AND  REPAIR  OF  LBVBSS  BETWEEN  WARSAW  AND  QUINCT. 

This  work  proceeded  under  contract  with  Casgrain  &  McDonald  for  the  earthwork, 
and  by  day  labor  and  purchase  of  material  in  open  market  for  the  revetment  along 
the  river  front.  The  early  part  of  the  season  was  especially  unfavorable  for  this  kind 
of  work.  The  continuous  rainfall  inundated  the  bottoms  and  made  the  handling  of 
earthwork  difficult  and  expensive  or  put  a  stop  to  it  altogether.  An  extension  of 
contract  was  granted  to  Casgrain  &  McDonald  to  November  30,  and  later  another 
extension  was  granted  to  December  31.  Owing  to  a  quarrel  between  the  partners 
and  financial  difficulties  the  firm  of  Casgrain  &  McDonald  was  placed  in  the  hands 
of  a  receiver,  and  the  work  during  the  latter  part  of  the  season  was  carried  on  under 
his  direction. 

Tn  the  month  of  August,  as  it  was  evident  that  Casgrain  &.  McDonald  were  not 
able  to  finish  their  contract,  and  at  the  written  request  of  Mr.  Cas^ain,  who  was 
the  managing  snperintendent2 
contract,  Dids  were  i  ' 
ton,  and  Keokuk,  ci 

unfinished,  and  which  Mr.  Casgrain  himself  stated  he  was  unable  to  let,  as  the 
receiver  had  ordered  him  to  pay  no  more  than  the  contract  price  for  any  portion  of 
the  work  ander  any  circumstances.  Bids  were  accepted  from  eleven  diflferent  con- 
tractors or  firms  of  contractors,  and  they  mainly  finished  their  work  before  the  30th 
of  November.  On  October  27,  it  becoming  evident  that  even  under  the  second  exten- 
sion of  contract  Casgrain  Sl  McDonald  would  be  unable  to  finish  their  work,  a  second 
series  of  bids  were  asked  for  and  proposals  were  accepted  for  finishing  twenty-four 
stations  near  the  head  of  Quincy  Bay.  The  month  proved  a  remarkably  mild  one, 
with  very  little  cold  weather  to  interfere  with  the  work,  and  in  December  the  levee 
work  was  completed. 

The  amount  of  earthwork  performed  during  the  year  was  367,952.3  cubic  yards,  of 
which  61,561.5  cubic  yards  was  done  by  parties  hired  by  the  United  States,  and  the 
remainder  under  contract  with  Casgrain  &.  McDonald. 

The  total  amount  of  earthwork  on  this  levee  in  repairing  and  strengthening  in 
1895  and  1896,  is  as  follows: 

For  Hunt  and  Lima  Lake  districts cubic  yards..  289, 418.7 

For  Indian  Grave  district do 345,200.1 


Total do 634.618.8 
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In  the  mouth  of  July  a  widespread  storm  with  unusual  rainfall  caused  consider- 
able damage  to  the  work.  Eight  inches  of  rain  fell  within  a  week,  and  on  July  24 
Bear  Creek  rose  to  an  nnprecedented  height,  causing  seven  breaks  in  the  north  levee 
of  Boar  Creek,  inundating  the  Lima  Lake  district,  and  causing  many  thousands  of 
dollars  worth  of  damage  to  the  standing  crops.  At  the  earnest  solicitation  of  the 
farmers  apd  the  levee  commissioners  I  authorized  them  to  out  the  levee  Just  above 
the  oatlet  of  Bear  Creek,  and  in  a  few  days  the  impounded  water  escaped.  The  six 
drain  pipes  located  at  Big  Slough  proved  entirely  unable  to  carry  on  the  rush  of 
water,  and  had  the  levee  not  beeu  cut  much  greater  damage  would  have  followed. 
The  levee  commissioners,  by  my  advice  and  at  the  expeuBO  of  the  district,  took 
advantage  of  the  gap  made  where  the  levee  was  cut,  to  put  in  four  more  drain  pipes 
of  48  incnes  diameter  before  the  bank  was  repaired,  so  they  are  now  provided  with 
ten  48-inoh  drain  pipes.  In  spite  of  this  large  provision,  Lima  LaKe,  located  in 
the  lower  end  of  the  district,  and  which  measures  5  miles  long  and  2  miles  wide,  has 
not  been  dry  this  season,  although  it  was  cultivated  last  year.  It  acts  as  a  valuable 
eqnilizer  for  absorbing  the  rainfall,  and,  in  my  opinion,  much  greater  inundations 
will  always  follow  any  attempt  to  reclaim  it  for  cultivation. 

One  of  the  principal  causes  of  the  breaks  in  the  north  levee  was  the  faet  that  the 
whole  area,  800  feet  wide,  between  the  north  and  south  levees  of  Bear  Creek,  except 
the  narrow  channel  (50  to  60  feet  wide)  occupied  by  the  creek  itself,  was  overgrown 
by  a  dense  Jungle  of  willows.  The  effect  of  this  growth  was  to  greatly  impede  the 
flow  of  water  when  the  creek  got  out  of  its  banks,  and  there  has  been  snch  a  deposit 
in  this  thicket  from  excessive  overflows  in  the  past  that  the  ground  between  the 
levees  is  now  ftx>m  4  to  6  feet  higher  than  when  the  levees  were  ori^nally  built. 
Consequently  the  creek  is  suspended,  as  it  were,  above  the  adjoining  land  and  ren- 
ders the  districts  above  and  below  Bear  Creek  subject  to  inundation  at  any  time. 
At  my  suggestion  the  commissioners  of  the  two  districts  united  in  clearing  off  these 
willows,  and  the  beneficial  effect  of  this  clearing  was  felt  later  in  saving  at  least 
one  of  these  districts  from  another  flood.  After  tne  dose  of  our  work  the  commis- 
sioners of  the  Lima  Lake  district  got  uneasy  about  the  condition  of  their  levee,  and 
fearful  that  the  height  was  still  insufficient,  after  having  been  raised  already  by  the 
United  States,  thev  made  a  contract  for  putting  2  feet  additional  on  the  le^««|f 
increasing  its  height  that  much  from  Stations  l,0i63  to  l,116-}-33,  close  to  the  bluff. 
In  my  opinion  this  was  unnecessary,  for  I  thought  that  removing  the  willows  would 
provide  waterway  enough  for  Bear  Creek,  but  subsequent  events  have  proved  that 
their  precautions  were  well  taken.  The  report  to  you,  dated  January  ^,  shows  the 
flood  lines  and  describes  the  inundation  of  the  Indian  Grave  district  caused  by  the 
great  flood  of  January  3, 1897. 

The  launch  Lueia  and  tow  boat  Buih  were  employed  during  the  months  of  April, 
May,  and  June  to  revet  a  very  much  exposed  portion  of  the  levee  opposite  Canton, 
Mo.  The  levee  is  on  the  river  bank  at  this  point,  and  is  exposed,  without  interven- 
ing timber  or  land,  to  the  ftill  force  of  the  current  and  to  the  storm  waves  at  high 
water,  nrged  before  the  prevailinjjp  westerly  winds.  The  stone  was  mostly  pur- 
chased in  open  market,  but  a  portion  of  it  was  picked  up  along  the  river  bank  in 
front  of  the  levee,  where  the  shore  consisted  of^ gravel  and  cobolestones.  A  strip 
of  reretment  about  10  feet  wide  was  carried  f^om  Stations  748  to  829.  In  Hacklev 
Chute,  ^here  the  bank  was  caving  close  to  the  levee,  a  strip  of  brush  and  rock 
revetment  650  feet  long  was  placed  to  arrest  this  caving,  and  f^om  Stations  5  to  11, 
1  mile  below  Warsaw,  a  similar  point  was  protected  fur  a  length  of  about  600  feet. 
All  this  work  was  done  to  sood  advantage  at  high  water,  but  in  June  the  water 
began  to  fall  and  we  were  obliged  to  unload  a  pile  of  rock  as  close  to  the  shore  as 
possible  and  leave  it  to  be  placed  when  the  water  got  sufficiently  low.  In  October 
this  rock  was  hauled  a  distance  of  200  to  250  feet,  and  500  feet  of  the  levee  between 
Stations  81  and  86  was  revetted.  There  were  placed  in  this  revetment  2,826.8  cubic 
vards  of  rock,  at  a  cost,  including  plant  charges,  of  $1,066.  All  of  this  rock  had  to 
be  loaded  on  wagons  and  hauled  to  place. 

SiatemsHt  of  «xpafi<2iturM  during  calendar  year  1896  for  voorlo  on  Warsaw  to  Quinoy  Levee, 

Drainage '. $85.62 

Engineering  and  contingencies 5,052.41 

Bank  revetment 3,631.36 

Bepairs  and  maintenance 88.93 

Earthwork 89,646.77 

Total 48,356.09 

Average  cost  per  cubic  yard  of  earthwork,  including  engineering  and 

contingencies $0,121 

Avenge  oott  per  cubic  yard  for  engineering  and  oontingenoies ••••  .  014 
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Siatemen  t  of  expetidiUtres  from  oommmcemeni  of  work  to  December  SI,  1S96, 

Drainage $82.92 

Engineering  and  contingencies..^ 13,088.59 

Bank  revetment 8,531.36 

Repairs  and  maintenance 88.93 

Earthwork -65,446.33 

Total 82,238.13 

Average  cost  ]>er  cubic  yard  of  earthwork,  iDcluding  engineering  and 

contmgCDcies $0,124 

Average  cost  per  cabio  yard  for  engineering  and  contingencies .021 

linanci^il  eiatemeni,  Warsaw  to  Quincif  Levee, 

Amount  expended,  by  vouchers,  during  the  year  ending  December  31, 1896 .  $48, 780. 94 
Deduct  liabilities,  December  31,1895 2,579.96 

46  200.98 
Add  liabilities,  December  31,1896 2,164.11 

Expenditures,  1896 48,355.09 

Expenditures,  1895 83,883.04 

Total  expenditures 82,238.13 

Amount  of  appropriation 85,600.00 

Amount  expended 82,288.13 

Amount  available  January  1,  1897 8,261.87 

SURVEYS  FOR  LKVKE8. 

During  September,  October,  and  November,  1896,  a  small  party  in  charge  of  Mr. 
R.  Monroe,  inspector,  made  survevs  with  the  view  of  estimating  the  cost  of  pre- 
venting overflow  of  the  banks  of  the  Mississippi  River  f^om  Alexandria  to  Canton 
and  from  Lagrange  to  Hannibal.  Maps  and  reports  On  these  surveys  were  rendered 
early  in  January,  1897. 

DREDGING  QUINCY  BAY. 

The  balance  of  the  appropriation  of  August  18,  1894,  was  used  to  continue  the 
work  in  dredging  Quincy  Bay.  The  areas  dredged  by  contract  both  above  and  helow 
the  bridge  were  very  considerably  enlarged,  and,  as  will  be  seen  by  report  of  Mr. 
Byron  Lay  ton,  overseer  in  charge  of  operations,  at  a  less  expense  and  at  more  than 
twice  the  speed  at  which  the  last  contract  was  carried  out.  The  following  details 
are  quoted  from  Mr.  Layton's  report : 

**  Work  was  carried  on  with  Government  plant,  dredge  Phoenix  and  towboat  Vixen 
working  double  crew.  Work  began  on  July  20  and  was  finished  on  September  9.  All 
dredging  carried  to  6  feet  at  low  water.  A  basin  200  feet  by  400  feet  was  dredged 
above  line  of  north  face  of  Empire  sawmill.  A  mud  bar  formed  across  mouth  of 
bay  was  removed.  Two  cuts  were  made  along  Qulncy  Levee  from  200  feet  above 
Broadway  street  to  100  feet  below  Diamond  Jo  warehouse.  One  cut  was  made  along 
line  of  harbor  piles  from  foot  of  bay  up  to  Qulncy  marine  ways.  A  field  1,200  feet 
long  and  120  feet  wide  was  dredeed  above  the  Chicago,  Burlington,  and  Qninoy 
stock  yards.  Cubic  yards  removed,  55,540.2;  amount  expended,  $3,931.45;  cost  per 
cubic  yard,  exclusive  of  plant  and  office  charges,  7  cents.^' 

Finanoidl  statement  for  eeaeon  of  1896,  dredging  in  Quineg  Bay. 

Amount  expended  in  field  during  calendar  year  1896 $3, 931. 45 

Add  plant  charges 1,309.91 

Total 6,241.36 

Cubic  yards  removed 66,540.2 

Cost  per  cubic  yard $0.0944 

Cost  per  cubic  yard  of  Whitney's  contract,  including  inspection,  during 
season  of  1895,  the  lowest  price  at  which  this  wonc  was  ever  done  by 
oontraot  on  the  Upper  Mississippi  River $0,112 
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In  Febraary,  1896,  Bome  repaira  were  made  to  the  pile  bulkhead  in  the  bay  above 
the  railway  bridge.  Several  breaks  had  occurred  in  this  bulkhead  after  heavy  ruins, 
and  it  was  determined  to  reenforce  the  lower  side  of  the  bulkhead  with  riprap  rock 
piled  against  it.  This  was  done  to  a  height  of  about  8  feet  above  low  water,  and  a 
quantity  of  spalls  was  also  placed  alon^  the  inside  of  the  east  and  west  lines  of 
bulkhead  against  the  sheet  piling;  1,118.5  cubic  yards  of  rock  was  used  in  this 
work.  Since  the  repairs  were  made  the  bulkhead  has  withstood  a  number  of  severe 
floods.  The  course  of  Whipple  Creek  has  changed  somewhat  and  there  shouJd  be 
some  protection  of  brush  and  rock  put  on  the  inside  of  the  bulkhead  near  the  north 
end. 

Plant. — Some  repair  and  construction  work  was  performed  at  the  dry  dock  of  the 
Des  Moines  Rapids  Canal,  details  of  which  are  given  in  my  report  of  the  canal. 
Very  respectfully,  your  obedient  servant, 

M.  Mrigs,  United  States  Civil  Engineer. 

Lieut.  Col.  W.  R.  King, 

Corps  of  Engineere,  U,  8,  A. 


report  of  mr.  b.  bdwards,  assistant  engineer. 

United  States  Enoinber  Office, 

Bock  Island,  III,,  January  1, 1S97, 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improving  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  calendar 
year  ending  December  31,  1896: 

QUINCY  bridge  TO  CLARK8V1LLE. 

The  work  on  this  section  was  carried  on  by  hired  labor  and  use  of  Government 
plant,  tow  boat  Coal  Bluff  doing  the  towing.  All  supplies  and  material  were  pur- 
chased in  open  market  under  due  competition. 

The  work  consisted  in  repairing  and  building  dams  and  shore  protection.  Closing 
Dam  1  (sheet  69),  built  in  1883,  length  250  feet,  had  settled  considerably  since  its 
construction,  and  as  a  result  of  this  settling  a  gap  16  feet  deep  and  40  feet  wide  had 
formed.  This  gap  was  repaired  and  the  dam  raised  to  8  feet  above  low  water  of 
1864.  Below  Marion  City  1,600  feet  of  shore  protection  was  built  to  protect  a  bndly 
caving  bank.  Head  of  Armstrong  Island  was  also  protected  by  3,080  linear  feet  of 
revetment.  A  closing  dam  2.100  feet  long  (Dam  14,  sheet  74)  was  built  between 
South  Fritz  Island  and  the  Illinois  shore.  Two  objects  were  gained  by  building  this 
dam,  namely,  throwing  more  water  into  the  leeitimate  channel  in  Hickory  Chute 
and  preventing  an  enormous  amount  of  sand  n'om  traveling  into  channel  below. 
Dam  15  (sheet  74)  708  feet  long,  a  short  distance  below  slough,  was  also  built.  This 
straightened  the  square  crossing  below  Hickory  Chute  and  gives  the  channel  an 
easy  and  suitable  curve.  Slight  repairs  were  made  to  shore  protection  on  Missouri 
shore  below  Island  451.  Dams  8  and  12  (sheet  70)  were  also  repaired.  No  new 
material  was  used  on  latter  dam,  as  the  repairs  consisted  in  leveling  the  dam  with 
rock  fonnd  below  the  crest. 

The  above  constitutes  all  the  work  performed  this  season  on  "  general  improve- 
ment." 

The  total  amount  of  material  used  was:  Rock,  cubic  yards,  9,164;  brush,  19,904.6 
cubic  yards;  total,  29,068.6  cubic  yards. 

The  shore  protection  below  Manon  City,  as  well  as  that  on  Armstrong  Island,  con- 
sists of  an  apron  only,  the  same  being  40  feet  wide  and  carried  up  to  between  3  and 
5  feet  above  low  water,  according  to  the  stage  at  time  of  working.  The  idea  is  to 
carry  the  revetment  to  top  of  bank  at  some  future  time,  after  the  current  at  high 
water  has  sloped  the  top  of  the  bank,  thus  saving  the  expense  of  grading.  This 
method  of  building  revetment,  besides  its  cheapness,  enables  one  to  protect  from 
three  to  four  times  as  much  bank  during  one  season  as  if  completed  at  once.  As  the 
caving  in  of  banks  is  generally  due  to  the  washing  away  of  sand  strata  at  or  about 
low  water,  the  principal  cause  of  cutting  banks  is  thus  removed.  It  will  be  found 
on  this  division  that  the  high  caving  banks  mostly  consist  of  f^om  8  to  16  feet  of  a 
very  hard  substance  of  gum-like  appearanee  and  consistency,  resting  on  a  strata  of 
sand.  So  long  as  this  sand  is  not  washing  away  no  caving  takes  place,  bnt  so  soon 
as  the  cnrrent,  waves,  or  a  receding  high  water  removes  this  sand  great  blocks  fall 
in.  Both  the  closing  dam  and  the  wing  dam  built  this  season  were  low  dams,  with 
the  crests  at  low  water  or  a  little  above.  I  respectfully  suggest  that  for  some  years 
to  come  all  dams  on  this  division  be  built  not  to  exceed  1  foot  above  low  water.  The 
same  advantage  is  herein  gained  as  in  building  low  shore  protection,  namely,  two 
or  three  times  as  many  dams  can  be  built  in  one  season.    The  cost  per  cubic  yard  is 
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slightly  increased  by  frequent  movings  of  the  plant,  but  the  advantages  far  exceed 
this. 

At  Whitney  Bar  during  the  season  of  1895  a  great  number  of  low  dams  were  built. 
As  I  stated  in  my  last  annual  report,  it  was  predicted  by  river  men  that  this  place 
would  be  the  head  of  navigation  when  low  water  set  in,  but  this  did  not  prove  to  be 
the  case,  as  uo  boat  ran  aground.  A  fear  was  at  that  time  entertained  by  them  that 
the  dams  this  year  would  cause  the  sand  to  move  in  such  quantities  as  to  obstruct 
navigation.  Had  the  dams  been  high  ones  no  doubt  this  might  have  happened,  but 
with  the  low  dams  the  scouring  was  so  gentle  that  no  high  reefs  were  formed.  It  is 
now  two  years  since  a  boat  was  aground  at  this  place. 

The  channel  from  Quincy  to  Hamburg  was  in  fair  condition  all  season,  and  do 


approval  of  river  men  and  by  the  fact,  as  before  stated,  that  no  boats  ran  aground 
during  the  season,  although  during  the  latter  nart  low- water  mark  was  almost 
reached.  I  suggested  in  my  last  report  that  different  colors  be  used  to  indicate  to 
boats  which  side  to  take.  This  is  unnecessary,  as  the  buoys,  with  but  few  excep- 
tions, are  placed  to  ''run  under,''  and  I  think  a  buoy  painted  white  and  black  would 
be  best  for  all  purposes.  I  would  also  suggest  that  all  low  dams  be  marked  by  a 
buoy  at  or  near  the  end.  The  buoys  should  be  made  from  16  to  20  feet  long,  chained 
close  to  a  weight  of  from  250  to  300  poonds. 

List  of  works  oonHruoted  and  repaired  and  of  materials  used  between  Qnin^  Bridge  and 
Clarkeville,  during  season  of  1896, 


Designatioa. 


Dfanenslons. 


Length. 


Height 

above  low 

water, 

1864. 


Material. 


Bock. 


Braah. 


Sheet  09: 

Closing  dam  1,  repaired 

Shore  protection  below  Marion  City  (apron  only) 

Sheet  70: 

Shore  protection,  Island  438  (apron  only) 

Wing  oam  8.  repaired 

Sheet  73 :  Shore  protection,  Missoari  shore,  below  Island  451, 

repaired 

Sheet  74: 

Closing  dam  14 

Wing  dam  16 


250 

i.eoo 

8,080 


Feet. 
8 
4.5 


2,100 
708 


Oub.ydM. 
1,220.1 
1.201.4 

8,061.5 
280.6 

287.0 

2,601.6 
560.0 


OvA.yd», 

1,064.4 
2,743.4 

5.245.8 
1,207.6 

285.2 

7,024.7 
2,833.6 


Total. 


0,164 


10,004.6 


Financial  statement  for  work  between  Quinoy  Bridge  and  Clarksville,  performed  by  hired 

labor  during  season  of  1896, 

Amount  expended  in  field  during  calendar  year  1896  (from  distribution 

sheets) $17,306.29 

Add  ouota  of  general  superintendence  and  office  expenses 820. 68 

Add  tor  use  and  deterioration  of  plant 2,156.19 

*rotal 20,283.16 

Material  put  in  works : 

Rock cubic  yards..  9,164.0 

Brush do....  19,904.6 

Total do-...  29,068.6 

Average  cost  per  cubic  yard : 

On  bargees $0,299 

For  towing  and  putting  in  place .296 

For  general  superintendence  and  office  expenses .  028 

For  plant .074 

Average  cost  per  cubic  yard  in  place .697 
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BBMOVING  OBSTRUCTIONS  BBTWBBN  QUINGT  BRIDGE  AND  CLARK  8VILLB. 

On  September  10  dredge  Phcenix  was  received  at  Qnincy,  lU.,  and  taken  to  Dam  2 
(sheet  70).  This  dam  consists  of  a  closing  dam  inside  of  Island  436  and  a  spnr  on  the 
onter  side,  crest  of  spur  bein g  2  to  10  feet  below  low  water  of  1864.  Th e  high  points  of 
this  spur  were  very  dangerous  to  navigation,  especially  in  windy  weather,  when  it 
was  impossible  to  see  the  ** break''  of  end  of  dam.  This  dam  was  leveled  down  to  6 
feet  at  low  water.  The  dredge  was  then  moved  to  Snhmerged  Dam  3  (sheet  73),  below 
Cincinnati  Landing.  Some  ^ears  ago,  when  this  dam  was  partly  dredged  awa^,  a 
portion  200  feet  long,  at  Illinois  shore,  was  not  removed.  This  part,  as  well  as  a  piece 
75  feet  lon^,  600  feet  from  shore,  was  very  dangerous  to  boats  at  low  water,  several 
having  hit  it  and  had  narrow  escapes.  Both  the  above  portions  were  dredged  off  to 
6  feet  at  low  water. 

On  September  19  the  dredge  was  returned  to  Qnincy.  The  amount  expended  was 
$590.01,  which  was  paid  out  of  appropriation  for  operating  snag  and  dredge  hosts 

SNT  ISLAND  LBVBB. 

The  river  and  harbor  act  of  June  3,  1896,  contains  an  allotment  of  $50,000,  or  so 
mnch  thereof  as  may  be  necessary,  in  the  opinion  of  the  Secretary  of  War,  for  the 
protection  from  erosion  of  the  east  bank  of  the  Mississippi  River  along  and  in  front 
of  the  Sny  Island  Levee,  in  the  counties  of  Adams,  Pike,  and  Calhoun,  in  the  State 
of  Illinois,  for  the  maintenance  of  the  channel  of  the  river  by  revetment  work  or 
otherwise. 

Your  project  to  spend  $15,000  during  the  fiscal  year  ending  June  30, 1897,  and 
reserve  the  remaining  $35,000  for  the  tbSee  subsequent  years  was  approved  by  the 
Chief  of  Engineers  August  22,  1896. 

The  work  contemplates  protection  of  levee  and  river  bank  by  revetment^  built  of 
rock  and  brush,  at  Kings  and  Harris  islands,  at  Cincinnati  Landing,  above  and  below 
Louisiana,  and  at  Coon  Island,  at  which  localities  the  shores  are  most  exposed  and 
liable  to  abrasion. 

Owing  to  the  late  approval  of  the  project  and  to  the  fiEMjt  that  the  fleet  was 
required  at  other  points,  the  work  was  confined  to  nrotecting  the  river  bank  behind 
Kings  Island,  and  the  levee  itself  behind  Harris  Island,  these  being  the  two  locali- 
ties most  exposed. 

It  would  no  doubt  have  been  more  economical  to  have  postponed  most  of  this 
work  until  next  spring,  when  a  hieher  stage  of  water  would  have  enabled  us  to  tow 
the  material  close  to  the  work.  With  this  object  in  view  I  had  several  interviews 
with  the  engineer  in  charge  of  levee  district,  the  board  of  Sny  Island  Levee  drain- 
age district  commissioners,  and  the  people  living  in  that  vicinity.  They  all 
requested  that  the  levee  behind  Harris  Island  should  not  be  exposed  to  another  high 
water  without  protection,  and  by  reason  of  their  urgent  requests  I  decided  to  recom- 
mend that  the  work  be  done  at  once. 

Behind  Kings  Island  the  river  bank  showed  evidence  of  cutting,  but  the  levee 
being  some  distance  inland  and  of  fairly  hard  soil,  it  was  not  thought  necessary  at 
present  to  protect  anything  but  the  bank  itself.  The  revetment  was  carried  to  the 
top  of  the  bank,  8.75  feet  above  low  water,  for  a  distance  of  1,000  feet.  Behind 
Harris  Island  the  case  was  different,  the  levee  there  being  of  sand  and  the  toe  of  its 
slope  extending  to  the  sloughs.  It  showed  heavy  cutting  at  several  places,  mostly 
due  to  wave  action.  The  length  of  levee  protected  was  2,582  feet,  the  width  belnff 
from  22  to  121  feet.  The  area  covered  was  20,499  square  yards.  A  brush  and  rock 
apron  was  laid  at  toe  of  slope,  and  on  the  sandy  portion  of  the  levee  a  layer  of  straw 
1  foot  thick  was  placed  and  closely  covered  with  rock.  All  the  material  had  to  be 
hauled  by  teams  from  the  outer  side  of  Harris  Island,  which  necessitated  first  build- 
ing a  road  1,964  feet  lone  to  reach  the  levee.  Eighty  feet  of  water  had  to  be  spanned 
by  a  temporary  bridge,  built  of  trees  covered  with  fascines  of  brush  and  resting 
on  cribs. 

On  the  bar  between  Harris  Island  and  Sny  Levee  an  experiment  was  made  with  a 
view  of  ascertaining  the  best  way  of  planting  willows.  A  space  400  by  300  feet  was 
marked  out  and  willows  planted  every  20  feet,  in  different  ways,  at  a  cost  of  about 
$6  ^er  acre.  It  sometimes  happens  that  a  sand  bar  is  so  located  that  its  presence  is 
desirable  in  connection  with  further  improvement  work,  and  in  such  a  case  the 
cheapest  way  of  keeping  it  in  place  is  to  start  vegetation  on  it  and  afterwards  pro- 
tect it  by  revetment.  A  map  of  the  planting  will  next  year  show  which  is  the  best 
method  of  planting  the  willows. 

The  Sny  Island  Levee  work  was  beffun  September  5  and  completed  October  16. 
Amount  of  material  used:  Rock,  7,029.3  oubio  yards;  brush,  4,932.3  cubic  yards; 
total,  11,961.6  cubic  yards. 
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List  of  works  oonstruoted  and  of  tnaterialt  need  on  Bny  Island  Letee  during  season  of  1896. 


Dimensions. 

Material. 

Beeignfttion. 

Length. 

Height 

above  low 

water, 

1864. 

Rock. 

Brush. 

Sheet  71: 

Shore  Droteotion  beh  Ind  Kinn  Island  f  443) 

FuU 

1,000 
2,582 

Feet. 
8.75 
22.5 

Oub.ydt, 
1.127.2 
5,902.1 

Oub,vds. 
2,223.6 

2,708.7 

Shore  protection  behind  HarriB  Island  (444) 

Total 

7,029.8 

4,932.8 

Financial  statement  for  work  of  nroteoting  8ny  Island  Levee,  performed  by  hired  labor 

during  season  of  1896, 

Amount  expended  in  field  dniing  calendar  year  1896  (from  distribntion 

sheets) $10,179.37 

Add  forose  and  deterioration  of  plant 1,845.99 

Total 11,625.36 

Material  put  in  works : 

Rock cubic  yards..  7,029.8 

Brush • do....  4,932.3 

Total do..-.  11,961.6 

Average  cost  per  cubic  yard: 

On  barges <0.S69 

For  towing  and  putting  in  place .482 

For  plant .113 

Average  cost  per  cubic  yard  in  place .964 


BEMOYING  SAND  BAR  AT  QUINGT  STEAMBOAT  LAITDING,   QUINGT,  ILL. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $10,000  for  the  above  pur- 
pose. A  survey  was  made  July  8, 1896.  Your  project  was  forwarded  to  Chief  of 
Engineers  July  17  and  was  approved  September  2. 

Tne  project  calls  for  the  cutting  of  a  channel  through  the  bar  and  building  of  two 
low  dams  on  the  bar  above  the  city  and  one  below  on  the  Missouri  side.  Instead  of 
making  one  cut  throush  the  bar  two  were  made,  as  is  shown  in  accompanying 
sketch.  The  two  low  dams  were  built  and  a  '^grundschwelle,''  363  feet  long,  added 
as  an  extension  to  Dam  1  (sheet  68),  and  the  unper  side  of  the  upper  dredge  cut  pro- 
tected by  revetment.  It  is  hoped  that  the  low  dams,  which  are  of  brush  only, 
securely  staked  and  sunk  into  the  bar,  will  tend  to  hold  the  bar  in  place  and  that 
the  "griindschwelle''  will  create  a  current  strong  enough  to  cut  away  the  bar  as  far 
up  as  the  revetment. 

There  was  expended  this  fall  the  sum  of  $4,837.22,  it  being  thought  advisable  to 
wait  until  next  spring  before  doing  anything  more,  so  as  to  have  a  chance  to  study 
the  effect  of  the  improvements. 

Dredge  Phoenix  worked  here  from  September  19  to  November  4 ;  laboring  force  and 
fleet  from  October  17  to  October  31.  The  amount  of  sand  towed  away  and  cast  was 
42,227  cubic  yards. 

The  following  amount  of  material  was  used  in  shore  protection  and  dams :  Rock, 
940.2  cubic  yards;  brush,  3,823.8  cubic  yards:  total,  4^64  cnbic  yards. 

I  beg  to  state  that  I  am  aware  of  a  great  deal  of  criticism  having  been  made  at 
Quincy  on  this  work,  and  would  add  the  following  facts :  The  lower  point,  in  front 
of  the  cityj  and  which  it  is  desirable  to  remove,  contains  373,000  cubic  yards.  If,  as 
suggested,  this  should  all  be  removed  by  dredging,  the  minimum  cost  would  be 
$37,800,  and  the  relief  would  be  only  temporary,  as  the  bar  is  bound  to  move  down. 
If  the  work  done  and  contemplated  proves  to  be  a  suocess,  as  I  certainly  believe  it 
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willy  the  cost  will  not  exceed  the  $10,000  appropriated,  and  the  relief  will  be  perma- 
neut.  A  survey  was  made  before  the  close  of  the  work,  and  another  survey  of  same 
grounds  will  be  made  next  spring,  which  wiU  very  clearly  show  the  effect  of  the 
work  done. 

In  conclusion,  I  wish  to  extend  my  thanks  to  Mr.  Ed.  H.  Jones,  receiver  of  mate- 
rial, and  Mr.  C.  C.  Seymour,  overseer,  for  their  faithful  and  efficient  services. 

List  ofwurU  oan8tr%cted  and  of  mat&rial  U9ed  in  removing  bar  at  Quincy,  III.,  9M9on  of 

1896. 


Dimensions. 

MaterlaL 

DedgiiAtioii. 

Length. 

Height 

above  low 

water, 

1864. 

Rook. 

Bmsh. 

Sheet  68: 

Dam  1 ,  extfinded ••  ft  ** jprundsch wdllc **.^r-rrn...,^.... 

Feet, 
363 

861 

779 

Fut, 
—6  to —10 

Oub.yde. 
574.8 

"^r-o 

JDam  7,  sunk  into  dry  bar 

'818.6 

Dam  8,  Bunk  into  dry  oar 

777.5 

Shore  protection,  npper  side,  upper  dredge  cnt 

Plan*™g  wiUo^'*  on  fland  bar. ......................... 

8.0 

865.4 

888.0 
206.7 

Total 

94a2 

8,828.8 

Financial  statement  fin'  work  of  removing  har  at  Qwinoy,  111.^  performed  hg  hired  laibor 

during  season  of  1896. 

Amount  expended  in  field,  dredgins  and  building  dams  and  shore  protec- 
tion, dnring  calendar  year  18%  (irom  distribution  sheets) $4, 837. 72 

Add  for  use  and  deterioration  of  plant 574.74 

Total 5,412.46 

Dirided  as  follows: 

(1) 

For  building  dams  and  shore  protection 2,486.49 

Add  for  use  and  deterioration  of  plant 421.80 

Total  (dams  and  shore  protection) 2,908.29 

Material  put  in  works: 

Eock cubic  yards..  940.2 

Bmsh do....      3,823.8 

Total 4,764.0 

Average  cost  per  cubic  yard: 

On  barges 

For  towing  and  putting  in  place 

For  plant 


$0.25 
.271 
.089 


Average  cost  per  cubic  yard  in  place  . 

(3) 


.610 


For  dredging 2,851.23 

Add  for  nse  and  deterioration  of  plant 152.94 

Total 2,504.17 

Material  dredged  (approximate) : 

Bemoved  and  cast • cubic  yards..    42,227.0 

Average  cost  per  cubic  yard  removed $0,059 

Very  respectfully,  yonr  obedient  servant, 

8.  Edwards,  Assistant  Engineer. 
Lieut.  Col.  W.  B.  King, 

Corps  of  Engineers,  U,  S.  A. 

BNa  97 132 
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BBPORT  OF  FIRST  LIEUT.   CHARLES  KELLER,  CORPS  OF  SNGINBBRS. 

UiaTED  States  Engineer  Office, 

Rock  lilandf  III,,  January  19,  ISffl* 
Colonel:  I  have  the  Aonor  to  BQbmit  the  following  report  of  improvement  work 
performed  between  Hamburg  and  the  month  of  Missouri  Kiver  dnring  the  oalendar 
year  ending  December  31, 1896 : 

HAMBURG  TO  GAP  AU  GRIS. 

Under  an  allotment  of  $50,000,  and  in  accordanee  with  projeet  approved  April  17, 
1895,  a  contract  was  entered  into  with  James  Short,  under  date  of  June  11,  lo95,  for 
the  construction  of  dams  and  shore  protections  between  Hamburg  and  Cap  au  Oris. 
Prices  to  be  paid  were  94  cents  per  cubic  yard  for  rock,  and  15  cents  i>er  cubic  yard 
for  brush,  in  place. 

No  work  was  done  under  this  contract  during  the  season  of  1895  on  account  of 
more  urgent  work  being  in  progress  in  an  adjoining  section  under  contract  with  Mr. 
Short,  which  required  use  of  all  his  available  plant.  In  latter  part  of  March,  1896, 
contractor  moved  a  part  of  his  outfit  to  Westport  Island  and  commenced  repairs  on 
Dam  14  (sheet  79).  Dnring  April  the  unfavorable  condition  oi  channel  in  vicinity 
of  Beds  Landing  and  Sterling  Island  determined  the  locality  for  present  season's 
work.  The  channel  near  foot  of  Sterling  Island  has  separated  into  two  parts,  one 
of  which  passed  over  toward  Gileads  Landing,  on  Illinois  shore,  and  the  other  toward 
Sterling  Landing,  on  Missouri  shore.  Both  channels  thus  formed  were  crooked, 
narrow,  and  of  insufficient  depth.  A  bar  was  also  forming  above  foot  of  Sterling 
Island,  and  channel  made  two  crossings  near  middle  of  this  island.  The  crossing 
below  Eeds  Landing  was  also  bad. 

To  remedy  these  conditions  it  was  decided  to  construct  three  wing  dams  in  vicinity 
of  Gilea<ls  Landing,  two  more  on  Illinois  shore  opposite  Island  490,  and  a  closing 
dam  between  Islanas  486  and  487 ;  also  to  further  protect  head  of  Island  487,  and 
extend  shore  protections  of  Islands  489,  490,  and  491,  where  banks  were  cutting  and 
depositing  quantities  of  sand  in  channel.  Those  works  were  all  completed  during 
season  extending  fi^om  April  to  October.  The  dams,  which  were  constructed  first, 
have  already  shown  a  benedcial  effect  upon  channel.  The  bar  at  foot  of  Island  487 
has  cut  out,  the  dams  in  vicinity  of  Gileads  Landing  have  stopped  current  going 
that  way,  have  held  sand  above,  formed  bars  below,  and  are  moving  down  bars  above 
foot  of  Sterling  Island  and  opposite  Sterling  Landing. 

Contractor  James  Short  was  unable  to  finish  by  June  30,  1896,  the  date  of  expira- 
tion of  his  contract,  his  work  having  been  delayed  by  high  water  in  May  and  June. 
He  was  granted  an  extension  to  October  15,  1896. 

There  were  constructed  under  above  contract,  6,495  linear  feet  of  dams  and  6,775 
linear  feet  of  shore  protection,  which,  with  the  slight  repairs  made,  required  the  use 
of  28,581  cubic  yards  of  rock  and  29,882  cubic  yards  of  brush.  The  work  was  done 
under  the  efficient  local  inspection  of  Mr.  J.  A.  Macfie,  extract  from  whose  reports 
are  incorporated  in  the  foregoing. 

Further  details  as  to  len^h  and  height  of  works  constructed  are  shown  in  the 
accompanying  tables. 

IMi  of  works  coneit^cted  and  repaired  and  of  materials  used  during  season  of  1896,  under 
contract  with  James  Short,  between  Hamburg  and  Cap  au  Oris, 


Designatios. 


DlmensionB. 


Length. 


Height 

aboTo  low 

water, 

1864. 


MatoriaL 


Book. 


Brush. 


Sheet  70: 

Closing  dam  14,  repaired 

Closing  dam  17 

WlDgdamlS 

WiQgdaml9 

Shore  protection,  Illinois  shore,  opposite  Sterling  Island. 

Shore  protection,  Island  487,  eztenaed 

Shore  protection,  Island  489.  extended 

Shore  protection,  Island  490,  completed 

Shore  protection,  Island  491,  extended 

Shore  protection,  Island  491,  ooroploied 

Sheet  80: 

Wing  dam  4 

Wing  dam  5 

Wing  dam  6 


FeeL 


Feet. 


475 
680 
950 
840 

1,775 
200 
400 
660 

8,200 

1,530 
1,400 
1,460 


Ottb.ydt. 

08.8 

1.485.9 

1,723.1 

2,434.1 

686.0 

8,817.8 

871.5 

173.0 

732.2 

8,128.9 

8, 897. 8 
8,512.6 
2, 520. 3 


Oub,yd9. 

52.5 
8,455.5 
1,347.1 
2,297.9 

524.6 
8, 4^1. 2 

827.4 


4, 589. 4 

5, 497. 0 
5,838.8 
3,501.2 


Total. 


28,581.5 


29.882.6 
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FkumeUU  iiatmnentfar  work  hetwem  Hamburg  and  Cap  au  Gris,  performed  under  ooniraat 
with  Jamee  Short,  during  season  of  1896. 

Amoimt  paid  contractor $31,849.02 

Cost  of  local  inspection,  etc 1,662.98 

Add  for  general  superintendence  and  office  expenses 1, 665. 45 

Add  for  use  and  deterioration  of  plant 79.06 

Total 34,666.51 

Material  put  in  works : 

Rock cubic  yards..      28,581.5 

Brush ' ..do....      29,882.6 

Total do....      68,464.1 

Average  cost  per  cubic  yard  in  place $0,693 

Average  cost  per  cubic  yard  for  inspection .028 

GAP  AU  QBIS  TO  ILLINOIS  BIVEB. 

The  work  done  in  this  section  of  riyer  was  a  continuation  of  that  of  season  of  1895, 
under  contract  with  Mr.  James  Short,  dated  June  11, 1895,  and  in  accordance  with 
project  approved  April  17, 1895. 

Contractor  commenced  season's  operations  on  Maroh  1, 1896,  and  oontinued  with- 
out interruption  until  contract  was  completed  on  May  30, 1896.  The  following  work 
was  accomplished:  Repairs  were  made  to  shore  protection  at  Mound  Landing  and 
the  existing  work  was  extended  266  feet.  Closing  dam  between  Iowa  Island  and 
Bolters  Island  was  thoroughly  repaired  and  strengthened.  Shore  protection  was 
built  on  Iowa  Island  for  a  length  of  2,700  feet,  and  head  of  Island  526  was  protected 
for  a  length  of  1,000  feet.  New  wing  dams  were  constructed  as  follows :  Dam  18 
(sheet  83),  from  Island  526,  on  channel  side  near  head  of  island;  Dams  19  and  21, 
from  Masons  Island,  the  former  extending  from  center  of  island  and  the  latter  from 
noar  its  head;  Dam  20,  extending  from  Missouri  shore  opposite  Island  526;  Dam  22, 
from  Illinois  shore  below  Squaw  Island,  and  Dam  23,  from  Island  519,  opposite  foot 
o£  Hatchet  Chute. 

These  works  were  all  completed  early  in  season  and  their  beneficial  effect  on  chan- 
nel is  already  noticeable. 

Mr.  I.  Mathewson  was  the  inspector  in  local  charge  of  the  above  work,  and  per- 
formed his  duties  faithfully  and  efficiently. 

FnrUier  details  as  to  length  and  height  of  works  constructed  are  shown  in  accom- 
panying tables. 

IMi  of  works  constructed  and  repaired  and  maierials  used  during  season  of  1896,  %vnder 
contract  with  James  Short,  between  Cap  au  Gris  and  mouth  of  Illinois  Biver. 


DesignstioiL 


Dimensions. 


Length. 


Height 

above  low 

water, 

1864. 


Material. 


Book. 


Brash. 


Sheet  88i 

Closinff  dam  0,  repaired 

Wins  dam  18 

Wing  dam  19 

Wing  dam  20 

Wing  dam  21 

Wing  dam  22 

Dam  23 

Shore  protection.  Mound  Landing,  repaired  and  extended 

Shore  protection,  Iowa  Island 

Shore  protection,  Island  626 


Fe9t. 


Feet. 


500 
600 
600 
475 
640 
470 
266 
2,700 
1.000 


Total. 


6.0 
3.0 
3.0 
3.0 
3.0 
3.0 


Oub.yds. 
3,686.7 
1,168.0 
2,028.2 
1,745.9 

1. 959. 3 
1, 150. 1 

506.3 
1,238.1 
6,011.2 

2. 504. 4 


22, 898. 2 


Out.  yds. 
2,723.7 
1,837.6 

2, 4.rr.  1 

2,537.5 
2,455.6 
2,052.4 
892.9 
1,099.7 
7, 031. 2 
1, 927. 8 


24,495.5 
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Financial  $tatementfor  work  between  Cap  au  Gria  and  mouth  of  Ulinoia  Fiver,  petformei 
under  contract  with  Jamee  Short,  during  seasons  of  1896  and  1896  {entire  contraei), 

Amonnt  paid  contractor $39,314.52 

Cost  of  local  inspection,  etc 1,872. 13 

Add  for  general  saperintondence  and  office  expenses 1, 554. 58 

Add  for  nse  and  deterioration  of  plant 108.24 

Total. 42,849.47 

Material  put  in  works: 

Rock cubic  yards..      40,3.50.0 

Brush do.-..      42,100.0 

Total do..-.      82^450.^ 

Average  cost  per  cubic  yard  in  place.... $0,520 

Average  cost  per  cubic  yard  for  inspection .023 

ILLINOIS  RIVBB  TO  MISSOURI  &IVSB. 

Work  in  this  section  was  carried  on  by  hired  labor  and  useuof  Qovernment  plant, 
the  materials  being  secured  by  purchase  in  open  market,  in  acordance  with  project 
approved  April  17, 1895,  under  the  unexpended  balance  of  allotment  of  1895  and  an 
allotment  of  1^,000  fh>m  appropriation  of  June  3,  1896. 

The  work  consisted  in  construction  of  spur  and  closing  dams  of  rock  and  brush, 
for  contracting  and  straightening  channel,  and  in  the  protection  of  caving  banks. 

While  there  was  apparent  need  of  additional  dams  in  vicinity  of  crossing  at  Hop 
HoUoW)  about  midway  between  Alton  and  Piasa  Island,  it  was  thought  advisable 
with  the  limited  funds  to  confine  the  season's  work  to  the  stretch  of  river  between 
Alton  Bridge  and  the  mouth  of  the  Missouri  River,  as  the  channel  in  the  vicinity  of 
Maple  Island,  during  periods  of  low  water,  has  been  difficult,  owing  to  the  forma- 
tion of  a  bar  at  foot  of  the  island.  The  channel  above  the  island  had  separated  into 
two  parts,  with  the  result  that  a  considerable  portion  of  the  total  discharge  was 
taken  from  the  main  channel  and  had  formed  a  crooked  and  indifferent  channel 
between  the  island  and  Illinois  shore.  To  increase  the  volume  of  water  throngh 
the  main  channel  and  remove  if  possible  the  obstructing  bars,  dams  were  constructed 
as  follows:  A  closing  dam  (33,  sheet  84),  extending  from  Illinois  shore  to  the  head 
of  Maple  Island,  and  two  wing  dams  (34  and  35)  from  Illinois  shore  above  Maple 
Island.  Three  wing  dams  (38,  39,  and  40),  with  T-heads,  were  then  constructed  on 
Missouri  shore  opposite  the  bar  at  foot  of  Maple  Island.  A  wing  dam  was  com- 
menced on  the  Illinois  shore  opposite  the  above  series,  but  on  account  of  low  water 
its  completion  was  postponed  until  next  season.  Shore  protection  was  placed  around 
the  head  of  Maple  Island,  extending  from  closing  dam  for  a  length  of  1,109  feet. 
Additional  work  for  improvement  of  channel  immediately  below  the  Alton  Bridge 
was  done  by  the  construction  of  two  wing  dams  (36  and  37)  from  the  Missouri 
shore.  It  is  expected  that  these  dams  will  throw  the  channel  away  from  the  Mis- 
souri shore  and  straighten  its  course  below  the  bridge,  thus  affording  a  remedy  for 
the  present  rather  abrupt  turn  at  entrance  to  the  draw. 

The  shore  protection  on  Mobile  Island  was  repaired  at  its  upper  end  and  the  work 
extended  upstream  a  distance  of  375  feet.  The  shore  protection  on  Illinois  shore 
below  Wood  River  was  extended  downstream  to  about  opposite  mouth  of  Missonri 
River.  About  3,500  feet  of  this  extension  was  built  up  to  a  height  of  6  feet  above 
low  water,  and  the  mat  only  for  an  additional  length  of  1,350  feet  was  laid  and 
rocked.  The  lateness  of  season,  together  with  rise  of  water,  prevented  completion 
of  this  shore  protection  to  ftill  height  proposed.  The  bank  of  the  river  at  the  site 
of  this  piece  of  shore  protection  being  so  hard  as  to  render  grading  both  difficult 
and  expensive,  it  is  proposed  to  leave  the  work  of  grading  to  the  stream  itself.  The 
shore  protection  is  therefore  discontinued  at  the  reference  +5  until  the  action  of  the 
river  may  have  given  the  upper  portion  of  the  bank  a  suitable  slope. 

Repairs  were  made  to  Closing  Dam  15  at  Portage  Island.  Considerable  cutting 
out  of  bank  had  occurred  at  each  end  of  dam,  necessitating  additional  shore  protec- 
tions. The  dam  was  also  raised  at  island  end  to  height  of  8  feet  above  low  water 
for  a  length  of  175  feet.  No  further  repairs  appeared  to  be  necessary  in  this  section 
of  river.  The  works  thus  far  constructed  are  in  good  condition,  and  their  favorable 
effect  on  channel  is  continuous. 

A  survey  of  river  from  Alton  Bridge  to  below  Maple  Island  was  made  during  sea- 
son, and  maps  of  same  were  Hubuiitted. 

For  securing  a  safer  winter  harbor  for  Government  plant  used  in  this  section  it 
was  decided  to  dredge  out  and  enlarge  an  existing  cut  or  bend  in  Illinois  side  of 
Portage  Island.  A  dredge  was  secured  at  close  of  season  and  a  portion  of  the  exca- 
vation accomplished.    Owing  to  lateness  of  season  the  harbor  was  not  completed. 

During  the  past  season  most  of  the  dams  built  were  in  each  case  carried  to  the 
reference  — ^2.0,  and  work  then  discontinued.    The  purpose  of  this  modification  of 
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the  nsnal  practice  of  baildiag  a  duxn  to  fall  height  in  a  single  season  is  to  avoid  the 
sudden  change  of  conditions  bronght  about  by  this  latter  made  of  construction. 
The  river  is  now  permitted  to  CTadually  change  its  former  regimen.  As  far  as  could 
he  determined;  the  results  of  tliis  changed  practice  are  wholly  beneficial.  In  fact, 
tbe  results  have  been  such  as  to  throw  doubt  upon  the  necessity  of  carrying  the 
dnms  to  a  reference  as  high  as  -f-3.0.  Daring  the  coming  season  this  will  be  investi- 
gated and  resales  daily  reported. 

Observations  were  made  during  the  past  season  to  ascertain  whether  the  volume 
of  material  in  the  dams  as  determined  by  place  measurement  showed  an  increase 
upon  or  a  diminution  from  the  volumes  as  determined  from  barge  measurements 
before  construction.  In  a  special  report  submitted  to  yoa  it  is  shown  that  there  is 
always  a  shrinkage,  but  this  shinkage  becomes  relatively  less  as  the  proportion  of 
brush  increases.  All  doubt  as  to  the  propriety  of  using  as  large  a  proportion  of 
brush  as  is  consistent  with  pennanency  has  therefore  disappeared. 

The  present  working  season  extended  from  July  18,  1896,  to  No.vember  18/1896. 
The  towing  was  accomplished  by  use  of  U.  ^.  steamer  J.  G,  Parke,  Uniterl  States 
barges,  quarter  boats,  office  boats,  etc.,  were  also  used  in  their  respective  places  in 
carrying  on  the  work. 

Further  details  as  to  character  and  extent  of  work  done  are  shown  in  maps  sub- 
mitted and  in  the  following  tables : 

List  of  works  constructed  and  repaired  and  of  materials  used  during  season  of  1896 
between  Illinois  Biver  and  Missouri  Biver, 


DeBignation. 


Length. 


Height 
above 
low  wa- 
ter, 1864. 


Book. 


Brash. 


Sheet  84: 

Oloelngdam  15,  repaired 

Closing  dam  33 

Wing  nam  34 

Wing  dam  35 

Wingdamse 

Wing  dam  37 i 

Wing  dam  38 

Wing  dam  39 

Wing  dam  40 

Wing  dam  41,  commenued 

Shore  protection.  Maple  Island 

Shore  protection,  Mobile  Island,  extended 

Shore  protection,  lilinoiB  shore    below   Wood   Biver, 
extended 


FMt. 


F«€t, 


2,885 
8,150 
1,200 
640 
620 
280 
350 
470 


—2 
—2 
—2 

—a 

—2 
8 
8 
8 


1,160 
875 

3,500 


Oub.vdi. 

1,855.6 

8,889.6 

8,268.0 

767.3 

2,448.6 

1, 284. 1 

536.1 

932.6 

577.5 

475.5 

1, 013. 8 

995.4 

5,489.8 


Cub.  yds. 
1,864.6 
4, 159. 5 
7, 679. 7 
1,701.8 
4,003.3 
3,585.4 
1,283.8 
1,903.9 
1, 413. 5 

914.9 
2,286.4 

894.7 

8, 112. 7 


Total. 


23,883.4 


39,304.2 


Finanoial  statement  for  work  of  constructing  dams  and  »hore  protections  between  Illinois. 
River  and  Missouri  liiver,  performed  by  hired  labor  during  season  of  1896. 

Amount  expended  in  field  during  calendar  year  1896 $86,330.20 

L680  retained  percentage  (1895) 1,534.93 

Net  cost  of  field  work 34,795.27 

Add  quota  of  general  superintendence  and  office  expenses 1, 722. 80 

Add  fornse  and  deterioration  of  plant ^ 4,992.07 

Total ,"^,510.14 

Material  put  in  works : 

Rook cubic  yards..      23,883.4 

Brush do....      39,304.2 

Total do.-..      63,187.6 

Average  cost  per  cubic  yard: 

Onbargfis $0,272 

Fortowiug  and  putting  in  place .279 

For  general  superintendence  and  office  expenses .  027  ■ 

For  plant .079 

Average  cost  per  cubic  yard  in  place .657 

Very  respectfully,  your  obedient  servant,  CJhaiiles  KBLr.ER, 

Lieut.  Col.  W.  R.  King,  ^'''  ^^^'-  ^'^'•^'  '^  Engineers. 

Corps  of  Engineers,  U.  S.  A, 
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befort  of  mr.  c.  w.  durham,  assistant  enginkbr,  on  plant. 

United  States  Engineer  Office, 

Bock  Island,  lU,,  January  es,  1897. 

Colonel:  I  have  the  honor  to  present  the  following  report  on  the  floating  stock 
or  plant  belonging  to  the  improvement  of  the  Mississippi  River  between  the  month 
of  the  Missonri  River  and  Minneapolis,  for  the  calendar  year  ending  December  31, 
1896: 

In  this  report  "good"  is  in  fine  condition,  wanting  slight  repairs  or  none;  ''fair'' 
requires  extensive  repairs,  or  snch  as  are  advisable;  ''bad^shoold  be  condemned 
or  rebuilt.    Pieces  condemned  are  omitted. 

The  plant  in  qnestion  is  as  follows:  1  large  towboat  (Coal  BlaW),  fair;  1  medinm- 
sized  towboat  (  Vixen),  good;  1  medium-sized  towboat  (JPViry).  roir:  1  medium-sized 
towboat  {Alert),  bad;  1  small  towboat  {Buih),  good;  1  small  towboat  (Mao),  fair; 
6  steam  launches  (Luota,  Ada,  Elsie,  Iris,  Louise),  good:  1  steam  launch  {Emily),  fair; 

1  small  steam  launch  {Florence),  good;  2  small  naphtna  lannohes  {Edith  a,na  Afyra), 

f>od;  1  smi^  naphtha  launch  {iJart),  fair;  2  dredges  {Pheenix  and  Vulcan),  good; 
dumps,  good;  1  steam-drill  boat,  good;  2  steam-dnll  boats,  fair;  1  suction  dredge, 
ffood;  1  pile  driver,  good;  2  pile  drivers,  fair;  1  pile  driver,  bad;  8  large  qnarter 
boats,  good;  1  large  qnarter  boat,  fair;  1  large  qnarter  boat,  bad;  10  small  qnarter 
boats,  good ;  3  small  quarter  boats,  fair :  3  small  qnarter  boats,  bad ;  1  large  offloe  boat, 

food;  1  large  office  boat,  fair;  13  small  office  boats,  good;  1  small  office  boat,  fair; 
grasshoppers,  good;  3  grasshoppers, fair;  1  grasshopper,  bad;  1  derrick  boat, fair; 

2  store  boats,  bad:  1  boathonse,  good;  4  building  boats,  good:  2  bnilding  boats, 
fair;  5  large  model  barges,  fair;  1  large  model  barge,  bad;  61  large  barges,  good; 
SO  large  barges,  fair;  1  large  barge,  bad;  5  small  barges,  good;  3  small  barges,  fair; 
2  smaU  barges,  bad ;  and  a  large  number  of  skiffs,  loading  boats,  powder  boats,  and 
pontoons  in  good  condition.  To  the  snag-boat  service  belong  the  side-wheel  steamer 
General  Barnard,  good,  and  stem- wheel  steamer  J,  G,  Parke,  fair. 

The  Dee  Moines  Rapids  Canal  has  a  small  plan^  consisting  of  1  steam  launch 
(Stella),  good;  1  dredge  {Ajax),  fair;  3  dumps,  good;  1  dump,  bad;  1  large  barge, 
good;  2  small  barges,  good;  1  small  barge,  fair;  l«mall  barge,  bad. 

During,  the  year,  under  approved  projects,  4  dumps  were  bnilt  and  1  dred^ 
{Pkcenix)  rebuilt  at  the  dry  d!ock  at  Des  Moines  Rapids  Canal;  and  at  Fonntain 
City  two  dumps  were  built. 

CTonsiderable  repairs  were  made  to  snag  boats  General  Barnard  and  J,  G.  Parke; 
to  towboats  Alert  and  Mao;  to  lannches  Louise  and  Lucia;  to  dredges  Vulcan  and 
Ajax;  to  2  drill  boats  and  to  1  suction  dredge;  1  large  barge  was  converted  into  a 
derrick  boat.    Nominal  repairs  were  made  to  many  pieces. 

The  construction  and  repair  work  at  the  dry  dock  was  done  under  sapervision  of 
Mr.  M.  Meigs,  United  States  civil  engineer;  that  at  Fonntain  City  nnder  supervision 
of  Mr.  W.  A.  Thompson,  United  States  assistant  engineer. 
Very  respectinllyi  your  obedient  servant, 

0.  W.  Durham,  Aeeietani  Engineer. 

Lient.  Col.  W.  R.  King, 

Corps  of  Engineers,  U,  8.  A, 


REPORT  OF  MR.  G.  W.  DURHAM,  A88I8TA1VT  BNOIKEER. 

.     United  States  KNciiNERu  Office, 

Hock  hlaml,  III,  July  8,  1897, 

Cou>nel:  I  have  the  honor  to  present  a  brief  nreliminary  report  of  operations* 
between  Missonri  River  and  Minneapolis  during  tne  second  half  of  the  fiscal  year 
ending  June  30, 1897,  as  collated  from  reports  of  assistants  in  local  charge.  iTnll 
reports  are  made  by  calendar  years. 

8t.  Paul  to  Minneapolis, —In  local  charge  of  Assistant  Engineer  J.  D.  Du  Shane. 
Construction  of  Lock  and  Dam  No.  2  has  been  delayed  by  the  difficulties  attending 
the  acquirement  of  land  and  flowage  rights.  These  matters  are  now  practically 
adjusted,  the  lock  site  has  been  chosen,  plans  for  lock  and  dam  have  been  drawn, 
and  specifications  for  building  the  lock  foundation  are  being  prepared. 

St,  Paul  to  Lake  Pepin,— In  local  charge  of  Assistant  Eugineer  J.  D.  Dn  Shane. 
Construction  work  has  not  been  resumed.  The  plant  is  receiving  repairs  so  as  to 
commence  operations  early  in  July. 

Barbor  at  Kings  Coulee,  Lake  Pepin. — In  local  charge  of  Assistant  Engineer  W.  A. 
Thompson.  Operations  in  construction  of  the  pier  were  resumed  Mav  17,  from  which 
time  until  end  of  fiscal  year  dredge  Vulcan  has  been  employed,  dredging  gravel  for 
the  pier;  24,826.8  cubic  yards  of  gravel  was  dredged  during  May  and  June,  and 
this  material,  together  with  1.313.8  cubic  yards  of  purchased  rock,  was  placed  in  the 
pier.    One  hundred  and  fifty  linear  feet  of  the  pier  was  built  in  May  and  June. 

Beeds  Landing  to  Trempealeau.— In  local  charge  of  Assistant  Engineer  W.  A.  Thomp- 
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BOD.  Under  contract  with  Fetter  &  CroBby,  approved  Jauaary  2,  1897^  and  running 
to  December  81, 1897,  the  oouBtraction  of  dams  was  carried  on  in  vicinity  of  Crats 
Mand  from  June  6  to  close  of  fiscal  year.  Three  wing  dams,  34,  35,  and  36  (sheet 
14),  fh>m  the  left  bank,  were  completed.    Lateral  Dam  37  was  commenced. 

There  were  placed  in  above  work  3,011.5  cubic  yards  rock  and  9,309.1  cubic  yards 
bmsh. 

Seed$  Landing  to  Genoa,— In  local  charge  of  Assistant  Engineer  W.  A.  Thompson. 
Operations  were  e<Miimenced  during  last  week  of  June.  A  small  piece  of  shore  pro- 
tection on  the  head  and  east  side  ox  island  at  Big  Bend,  in  Coon  Slough,  was  built, 
in  which  were  used  900.2  cubic  yards  rook  and  2,743.5  cubic  yards  brush. 

Dulmque  to  CHnton,—ln  local  charge  of  Assistant  Engineer  J.  C.  McElheme.  Under 
contract  with  Albert  Kirchner,  work  was  begun  April  29  in  vicinity  of  Bellevue. 
Eight  winff  dams,  one  closing  dam,  and  8,995  linear  feet  of  shore  protection  were 
built  at  this  locality.  During  the  last  week  of  June  920  linear  feet  of  caving  bank 
above  Fulton  was  protected. 

In  above  work  were  used  26,296  cubic  yards  rock  and  30,011.6  cubic  yards  brush. 

Boek  iBland  Bapids.— In  local  charge  of  Assistant  Engineer  J.  C.  McElheme. 
Dredging  of  rock  broken  in  1896  was  resumed  May  27,  near  Dam  16.  Drill  boats  6 
and  103  were  at  work  during  the  second  half  of  June  at  Lower  Chain  and  Cotton- 
wood Chain.  An  area  of  4,032  square  feet  was  covered  by  blasting,  and  the  dredge 
removed  3,250  cubic  yards  rock,  which  was  used  in  widening  and  repairing  the  south 
end  of  Dam  11. 

Book  Island  Harbor, — ^In  local  charge  of  Assistant  Eofftneer  J.  C.  MeElheme.  In 
March  and  April  375  solid  cubic  yardB  of  rock  was  blasted  oy  the  drill  boats,  and  this, 
together  with  the  broken  rock  of  1896,  amounting  to  3,850  cubic  yards,  was  removed 
from  the  city  front  and  placed  in  dams  1  and  9,  in  vicinity  of  Credit  Island. 

Bock  Island  to  Muscatine. —Id  local  charge  of  AssiBtant  Engineer  C.  W.  Durham. 
Construction  of  dams  under  contract  with  Patterson  Brothers  was  begun  June  5  and 
continued  to  end  of  year.  Three  wings,  aggregating  2,960  feet  in  length,  were  built 
from  Illinois  shore  below  Bock  River,  ana  a  fourth,  480  feet  long,  from  Iowa  shore 
opposite,  was  begun. 

There  were  put  in  place  6,277.1  cubic  yards  rock  and  7,355.5  cubic  yards  brush. 

Flint  Creek  to  Iowa  Biver.— In  local  charge  of  Assistant  Engineer  C.  W.  Durham. 
Levee  construction  was  carried  on  during  January,  March,  May,  and  June,  under 
contract  with  John  A.  CKeefe  A,  Co.,  and  62,780  cubic  yards  of  earthwork  was  per- 
formed, which  nearly  completes  the  upper  22  miles  of  the  levee. 

During  January  to  June  2,704  linear  feet  of  shore  protection  was  constructed  on 
right  bank  of  Iowa  River  in  sections  5  and  6.  Two  thousand  two  hundred  and  forty- 
two  cubic  yards  rock  and  1,063  cubic  yards  brush  were  put  in  this  work. 

In  January  retaining  walls  were  built  at  Gates  and  Cox  lakes,  containing  18.12 
cubic  yards  coursed  rsubble  masonry. 

In  February  1,280  linear  feet  of  revetment  was  built  at  Iowa  Slough  for  the  pres- 
ervation of  the  levee  embankment.  There  were  used  in  the  revetment  400  cubic 
yards  rock  and  552.6  cubic  yards  brush. 

In  March  grass  seed  was  sown  on  about  6  miles  of  the  embankment. 

Keith^burg  to  Nashville,— In  local  charge  of  Mr.  M.  Meigs,  United  States  civil  engi- 
neer. On  June  14  improvement  work  by  hired  labor  was  commenced  at  foot  of 
Dallas  Chute.  Seven  cuts  through  the  bar  were  made  by  dredge  Phcmix,  resulting 
in  a  channel  150  feet  wide  and  the  removal  of  11,935  cubic  yards  sand.  Dam  21, 1,600 
feet  long,  was  commenced. 

Material  put  in  place:  Rock,  759.6  cubic  yards:  brush,  1,262.2  cubic  yards. 

Warsaw  to  Quincy  Levee, — In  local  charge  of  Mr.  M.  Meigs,  United  States  civil 
eugineer.  On  January  3  a  flood  in  Bear  Creek  broke  the  south  levee  in  one  place, 
inundating  the  Indian  Grave  district.  The  water  gradually  passed  off  through  the 
pipes  at  the  lower  end. 

On  April  27,  at  a  stage  of  18  feet,  the  levee  broke  at  Station  295  in  the  Hunt  dis- 
trict. This  breiJc  assumed  large  proportions,  so  that  24,000  cubic  yards  earthwork 
will  be  required  for  repairs.  Under  agreement,  1,800  cubic  yards  was  put  in  place 
in  June. 

Qmimog  to  Clarksville,— In  local  charge  of  Assistant  Engineer  S.  Edwards.  Improve- 
ment work  by  hired  labor  was  resumed  June  28  in  the  vicinity  of  North  River.  Dam 
9,  below  North  River,  400  feet  long,  was  built,  and  Dam  10  was  commenced. 

Material  used:  Rock,  233.8  cubic  yards;  brush,  762.5  cubic  yards. 

Illinois  Biver  to  Missouri  Biver, — In  local  charge  of  First  Lieut.  Charles  Keller, 
Corps  of  Engineers.  Work  in  construction  of  dams  and  shore  protection  was 
resumed  June  21,  in  vicinity  of  Hop  Hollow.  A  trailing  dam  was  commenced,  and 
two  wings  opposite  Hop  Hollow  were  extended,  one  550  feet,  the  other,  650  feet. 

There  were  put  in  place  2,642.4  cubic  yards  rock  and  3,592  cubic  yards  brush. 
Very  respectfully,  your  obedient  servant, 

Lieut.  Col.  W.  B.  Kino,  ^'  ^-  ^^'>'^'  ^•^««-«  ^9*^- 

Corps  of  Engineers,  U.  8.  A. 


Digitized  by 


Google 


2104      REPORT   OF  THE  CHIEF   OF   ENGINEERS^  U.  8.  ARMT. 

X3. 
OPERATION  Ain>  CARE  OF  DE8  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Bapids  Oanal  was  open  to  navigation  252  days,  dar- 
ing which  time  there  passed  through  it  700  steamboats  and  272  barges, 
carrying  21,778  passengers,  40,365  tons  of  merchandise,  and  54,345 
bushels  of  grain.  There  also  passed  throagh  the  canal  101,649,675 
feet,  B.  M.,  of  lumber,  13,616,000  feet  of  logs,  28,866,520  shingles,  and 
28^834,228  laths. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Bapids  Canal 
and  Dry  Dock,  including  dredging  and  repairs,  have  been  daring  past 
year  $36,180.04,  including  outstanding  liabilities.  Repairs  were  nomi- 
nsd,  and  the  dredging  amounted  to  57,269.3  cubic  yards,  which  makes 
the  aggregate  taken  from  the  canal  since  June  30, 1878, 1,104,750.3 
cubic  yards. 

The  dry  dock  was  in  constant  us0.  Dockage  fees  were  collected 
from  private  parties  to  the  amount  of  $71.25. 

Details  of  canal  and  dry  dock  operations  may  be  found  in  appended 
report  of  United  States  Oivil  Engineer,  M.  Meigs. 

Money  statement. 

Jaly  1,1897,  balance  on  band $1,163.67 

June  SO,  1897,  amoant  drawn  from  Treasury  during  fiacal  year,  under 
indefinite  appropriation 89,000.00 

40,163.67 
Jane  SO,  1897,  amount  expended  during  fiscal  year 38,440.54 

July  1, 1897,  balance  on  band 6,723.18 

July  1, 1897|  outstanding UabiUties 2,739.50 


Ahsiraoi  of  appropr%ation$. 
By  act  approTed— 

AprilSO,  1878 : $7,600.00 

June  18, 1878 (allotment) 82,500.00 

MarobS,  1879 40,000.00 

June  14. 1880 80,000.00 

liarcb  8,  1881,  for  fiscal  year  ending— 

JuneSO,  1882 45,000.00 

June  80, 1883 75,000.00 

June  30, 1884 47,000.00 

June  30,  1885 40,600.00 

June  30,  1886 43,000.00 

June80, 1887 .• 44,000.00 

June  80, 1888 42,000.00 

June  30, 1889 39,000.00 

June  80, 1890 43,837.97 

June30,  1891 43,995.80 

June  30,  1892 44,000.00 

June  30, 1893 68,000.00 

June30,  1894 56,652.49 

June  80, 1896 41,000.00 

June  80, 1896 36,500.00 

June80, 1897 89.000.00 

Total 847,986.26 
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Li§i  of  ve$8eU  doeiked  in  ik^  dry  dock  at  the  Dea  Moines  Bapids  Canal  during  ike  fleoal 

year  ending  June  SO,  1897, 


Designation. 

Date  of 

entering 

dock. 

Date  of 
leaving 
dock. 

Remarka. 

Hat  No.  98 

1896. 

1896. 

Flat  No.  116 

Flat  No.  26 

'%' 

Jnlv  10 

July  17 
July  22 
July  29 
July  18 
July  31 
Aug.  12 
Aug.  18 
Aug.  12 

ilVd 

Flat  No.  78 

Flat  No.  96 

auij.1. 

Flat  No.  44 

Flat  No.  174 

July  16 
July  17 

Flat  No.  186 

Flat  No.  43 

Steamer  V  izen 

July  18 
July  29 

Flat  No.  187 1 

Flat  No.  196 

FlatNo.G 

Built  new 

Flat  No.  186 

Aug.  17 
Aug.  24 

Owned  by  private  parttfli. 

Ooarterboat  Nok  121 

FiledTiTerNo.68 

Old  hnll  of  steamer  Lucia 

....do  ... 

Sept.  1 
....do... 
Sept.  9 
Sept.  19 
Sept.W 
Oct.     2 
Oct.   26 
do  ... 

Aug.  29 
Sept.    8 
Sept.  17 

Steamer  liOnlte 

Qnarterboat  No.  188 

£himpboat  No.  10 - 

Built  new. 

StABmer  Loma  Doone 

Oct.     8 
Oct.    16 

Owned  by  private  partiei. 

Coal  flat  H 

Steamer  Fox 

Built  new. 

Dredge  Pboenlx 

Not.  17 

Nov.  20 
Nov.  23 

Steams  Pearl 

Do. 

Pile  driver  No.  68 

Not.  20 

Nov.  23 
....do  ... 

Still  in  dock. 

Barges  61,  62, 88,  and  89 

1897. 
May  11 
June   1 

May  28 
June   ft 
do  ... 

Barges  W  and  87 

Building  boat  No.  64 

1897. 
May  19 
May  24 
May  27 
June   1 
do  ... 

V  Sr  Steamer  Lily 

Owned  by  private  partifli. 

Flat  No.  98 

Offioe  boat  No.  12 

Office  boat  No.  85 

....do  ... 

....do... 
June   8 
....do ... 

Office  boat  No.  41 

June    6 
.-..do ... 

Offioe  boat  No.  51 

» 

Flat  No.  U6 

do... 

June  10 
June  15 
June  23 

Baigea  62  and  88 

June   8 
June  19 
do  ... 

FffNoTtt™!::::::;;;;::::::::;:::;;;:;:::: 

Flat  No.  44 

8til1  in  dock. 

Steamer  Coal  Bluff 

June*  23 
June  26 
....do  ... 

June  26 
June  28 

Grasshopper  No.  141 

Do. 

Coal  flat  hT 

do  ... 

Do. 

GoardLock  Boom ......... 

June  28 

Do. 

^ixpendituree  for  operating  and  eare  of  Dee  2foinee  Rapids  Canal  for  fiscal  year  ending 

June  SO,  1897. 


Month. 


Office  and  administration. 


Salaries.  Supplies. 


Miscel. 
laneous. 


Total. 


Canal  and  locks. 


Labor.    Supplies. 


Current 
repairs. 


Total. 


1896. 

July 

August 

September. . 

October 

November . . 


1897. 


January .. 
February. 
Marah.... 
April 

June 


$375.00 
875.00 
376.00 
876.00 
876.00 
500.00 


600.00 
600.00 
600.00 
800.00 
876.00 


$14.46 

6.70 

100.96 


$19. 50 
6.00 
18.00 


18.00 

8.40 
4.30 

2.00 

20.48 

22.13 

LOO 

$408.95 
380.70 
493.95 
375.00 
375.00 
518.00 


610.40 
504.30 
520.48 
822.13 
375.00 
LOO 


$1, 595. 00 
1. 595. 00 
1,596.00 
1,596.00 
1,605.00 
1,432.85 


995.66 
1,170.00 
1,300.83 
1,070.00 
L  970. 00 


Total 6,050.00 


157.83 


83.08 


5,29L81 


$88.44 

4.10 

171.60 

204.98 

95.56 

6.82 


42.80 
65.85 
65.98 
14.30 
66.78 
804.26 


$186.10 
174.90 
299.84 
393.11 
090.38 
1,383.57 


38L29 
241.34 
299.31 
185.89 
7.29 
841.66 


$1, 869. 54 
1,774.00 
2,066  44 
2,193.09 
2,380.93 
2,823.24 


L  369. 75 
1,467.19 
1. 656. 12 
2, 170. 19 
2,OU.07 
645.80 


16,814.84 


1,11L46 


4,634.67 


22,460.36 
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Expenditure9for  operating  and  car$  of  Des  Moines  Rapids  Canai,  0to.T-Continaed. 


IConth. 


Dredging  canaL 


Labor. 


SvppliM. 


Cnrreut 
repairs. 


Total. 


Grand 
total. 


Jnly 

August .... 
September. , 

October 

NoTember. . 
December., 


1886. 


41, 005. 66 
40.00 


$407.03 


$106.70 


$1,518.39 
40.00 


58.50 


13.40 


13.40 
68.50 


January... 
February  . 

March 

April 

May 

June 


1897. 


1, 146. 30 

1,416.00 

108.59 


40.33 
217. 27 
107.80 
561.32 


195.58 

17.84 

246.99 


40.83 

1,559.21 

1.541.64 

916.90 


$3,796.88 
2,200.70 
2.560.39 
2,581.49 
2,814.48 
8,841.24 


1,880.16 
1.971.49 
2,216.93 
4,551.53 
3,900.71 
1,504.60 


Total.. 


8,716.61 


1,892.25 


679.51 


5,688.87 


83,440.54 


Comparative  expenditures  for  operating  and  care  of  Des  Moines  Rapids  Canal  for  the 

fiscal  years  1890-1897. 


Office  and  administration. 

Canal  and  locks. 

Tetf. 

Salaries. 

Suppliei). 

Miscel- 
laneous. 

TotaL 

Labor. 

Supplies. 

R^Mtirs. 

TotaL 

1890 

$4,425.00 
5,175.00 
4,496.00 
6,720.00 
6.136.00 
6,083.00 
6, 187. 50 
5,050.00 

$120.84 
162.76 
156.04 
137.13 
121. 71 
166.38 
02.10 
167.88 

$238.08 
118.88 
210.76 
138.73 
711.56 
314.92 
823.44 
83.98 

$4,783.87 
5,451.14 
4, 861. 79 
5, 995. 86 
6,968.27 
5,564.63 
5,003.04 
5,291.81 

$18,245.07 
18, 785. 73 
18,099.98 

17. 464. 67 
19,585.65 

19. 264. 68 
19, 137. 81 
16,814.84 

$2,376.55 
2,725.27 
1,612.98 
2, 162. 64 
1, 707. 04 
2, 004. 19 
1.507.77 
1,111.46 

$7,848.88 
11,863.31 
6,012.20 
6.822.86 
12,974.85 
7, 712. 16 
6,423.68 
4,584.67 

$28,470.50 
33,374.31 
24,725.16 
26, 449. 66 

1891 

1892 

1893 

1894 

84,267.54 

J895 

28,981.03 
27,068.76 

1896 

1897 

22,460.36 

Tear. 

Dredging  canaL 

Grand 
total. 

Labor. 

SuppUes. 

Sapaira. 

Total. 

1800 

$8,196.68 
3, 563. 51 

11, 333. 23 
8,712.77 
0, 719. 81 
496.00 
8,056.94 
8, 716. 61 

$1,260.78 
1,906.63 
6, 370. 52 
4,481.53 
2,227.41 
103. 63 
1,385.42 
1,  202-  25 

$6,284.07 

702.61 

4, 259. 47 

6,464.30 

7,716.02 

2,746.74 

441.05 

BTO.RI 

$10,741.48 

6,172.76 

21,963.22 

18, 658. 60 

16,66.^24 

8,346.41 

4,868.41 

SUSS.  ST 

$48,995.80 
44,906.20 
61,660.17 
61, 104. 12 
66,899.05 
37,882.07 
87,565.21 
83,440.54 

1891 

1802 

1808 

1804 

1895 

1896 

1887 

Traffic  statement  of  ihe  Des  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  SO,  1897. 


Month. 

1 

1 

Pas. 
sen- 
germ. 

Mer- 
cban- 
diae. 

Grain. 

Lumber. 

Logs. 

Shingles. 

Laths. 

IS  . 

At 

1896. 

Jxily 

67 
57 
34 
30 
8 

6 

48 
65 
104 

68 

60 
40 
41 
16 

2 
20 
35 
69 

86 
81 
12 
7 
16 

10 
43 
28 
90 

4,643 

7,156 

2,949 

972 

8 

18 

163 

1,074 

4,800 

Tons, 

6,924 

1,982 

360 

350 

206 

1,803 
9,891 
7,983 
11,857 

Su. 

1,900 

2,230 

800 

'9*060" 

Feet. 
26. 456, 037 
32, 930, 274 
18.970.352 
8,610,000 

Feet. 
4, 938, 000 
8,598,000 
80,000 

Number. 
7,283,750 
7,467,250 
7,918,720 
1,766,260 

yumber. 
8,973,378 
7,169,350 
6,384,760 
1,775,100 

474 

August 

September  — 
October 

351 
139 
115 

1897. 
March 

4 

April 

. 

SSy  ......  .. 

i9,i40 
21,775 

6. 162, 984 
9, 619, 928 

"i,'796,'6o6' 

2, 641, 550 

2,*433,"356 
2  098,300 

132 

June 

797 

T*U1.... 

419  I34I  '272  121,778  J40,865 

.III             1 

54,345  101,640,675 

13,616,000 

28,866,520  128.834.228  1,443 
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Comparaiire  traffio  ataiemeui  showing  the  total  traffic  that  has  passed  throuyh  the  canal 
Hnee  1890,  by  fiscal  years  ending  June  SO. 


Fls. 

oal 

year. 


Steam- 
boata. 


Bargee 


'Paason- 
I  gers. 


Mer. 
ohan- 
dise. 


Grain. 


Lomber. 


Logs. 


Shingles. 


Lock. 

age  at 
one 
lock. 


1800. 
1801. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 


024. 


Tons.      Bvfhelt. 


4771  14,52.).  71,453, 
45, 217. 
12, 228 
83, 818 
43,188 
22,034 
40,948 
40,366 
i 


Feet. 


878 

357 

15,801 

677 

191 

10,260 

670 

234 

10,846 

619 

312 

14,752 

606 

840 

14,141 

789 

813 

25.270 

419 

618 

21.778 

397,788  140,078,32U 
864,878  193,358,080 
63,210  140,654,084 
53,257  80,190,519 
83,650'  117,860,783 
55,7291  155,625,800 
45,176  116,874,111 
54,845  101,645,575 
I 


Feet. 
26, 689. 300 
37, 170, 160, 
24,514,000 
16,350,200 
8, 612, 000' 
29,545,9101 
30,824,000 
13,616,000 


NumJber. 
44, 316, 167 
59, 850. 595 
39,476,926 
28,896,260 
42,112,415 
65,064,988 
34, 448, 534 
28,834,220 


Number. 

73,540,370 

87, 259. 090 

61, 141, 137 

29.121,020 

54.710.727 

55.670,204 

46,122,200 

28,866.520 


1,827 
1,895 
1,233 
1,476 
1,394 
1,603 
1,952 
1,443 


Dates  of  opening  and  doting  of  Dee  Moinee  Rapids  Canal  for  years  1890-18S7. 


Yea. 

Canal 
opened. 

Canal 
oloaed. 

Blver 
opened. 

Elver 
olosed. 

Highest  water. 

Lowest  water. 

Date. 

Feet. 

Date. 

Feet. 

1800 

Apr.    1 

do... 

....do  ... 

Nov.  20 
Nov.  21 
Nov.  23 
Nov.  16 
....do... 
Nov.  23 
Nov.  22 

Jan.  28 
Open  ... 
Feb.  22 
Mar.  10 
Mar.    1 
Feb.  26 
Mar.    8 
Mar.  12 

Jan.  21 
Nooloee. 
Deo.  23 
Dec.     4 
Deo.  80 
Deo.     5 
Jan.  29 

Jane  89 
Mar.  29 
Jane  80 
May  15 
Jane  8 
Mar.    4 
Jane  4 

18.60 
10.80 
19.25 
14.85 
11.35 
5.10 
11.90 

Jan.    8 
Nov.  80 
Deo.  18 
Nov.  20 
Deo.     4 
Deo.     3 
Jan.     8 

—2.40 

1891 

1892 

—LOO 
80 

1893 

....do  ... 

90 

1804 

Mar.  21 
Mar.  15 

90 

3895 

1  40 

1806 

1  4U 

1897 

report  of  mr.  m.  mbigs;  united  states  civil  engineer. 

United  States  Enoineer  Office, 

Keokuk,  Iowa,  July  1,  1897, 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  ''Operating  and 
care  of  Des  Moines  Rapidn  Canal''  for  the  fiscal  year  ending  Jane  80,  1897: 

The  canal  was  closed  November  22, 1896,  and  opened  April  1, 1897.  From  March 
15  to  31, 1897,  the  canal  was  open  for  day  navigation,  the  locks  being  operated  by 
'  hand  to  the  22d  and  after  that  by  steam.  Canal  was  open  for  navigation  two  hnndred 
and  fifty-two  days  and  closed  one  hundred  and  thirteen  days.  High  water  marked 
the  early  spring  of  1897.  General  rains,  especially  in  the  western  part  of  Iowa  and 
in  Misflonn,  cufininated  in  a  stage  of  water  of  18.&  feet  at  the  lower  look  on  April  27, 
1897.  No  damage  was  done  to  the  canal,  though  for  a  few  days  the  water  ovemowed 
the  road  at  the  Lower  Lock  and  caused  some  inconvenience.  At  the  Qnard  Lock  the 
fiood  was  little  felt,  the  highest  gauge  reading  being  9.1  feet  on  April  25.  In  the 
fall  of  1^6  the  packets  laid  up  early,  owing  to  low  water  and  poor  business. 

Repairs  to  gates,  machinery,  and  buildings. — ^The  canal  was  closed  on  November  26, 
1896,  and  the  water  drawn  off  for  examination  and  repair.  At  the  Lower  Lock  the 
two  upper  emptying  culvert  gates  on  the  east  side  and  all  four  on  the  west  side  were 
taken  out,  new  cast-iron  frames  set  in  the  openings,  and  either  new  gates  put  in  or 
the  old  ones  repaired.  It  was  found  that  the  old  gates  could  be  fitted  with  strips  of 
wrought  iron  for  the  wearing  face  against  the  cast-iron  frame  by  riveting  them  on 
and  saving  the  eost  of  recastmg  the  whole  gate,  which  weighs  in  the  nei^borhood 
of  600  pounds. 

A  diver  had  to  be  employed  for  the  work  of  putting  the  caissons  in  place  and 
making  them  tight  against  the  bottoms  and  sides  of  the  lock  chamber.  The  work 
was  done  in  December,  and  finally  suspended  owing  to  cold  weather  and  ice.  Six 
gates  at  the  upper  end  of  the  lock  are  in  bad  condition  and  should  have  been  repaired 
at  the  same  tune.  Many  of  the  gates  taken  out  had  broken  in  two  from  the  uneven 
bearing  caused  by  wear.  It  is  thought  that  this  work,  which  required  a  large  force 
of  men,  a  diver,  and  a  steamboat  (tne  Lucia)  to  furnish  power  for  pumping  out  the 
caissons,  can  be  done  without  any  caisson  or  pump  by  the  use  of  a  skillful  diver. 

On  the  west  side  the  face  of  the  lock  wall  about  the  lower  culvert  openings,  which 
was  shattered  by  frost,  was  repaired  with  new  stone. 

The  upper  gates  of  the  Lower  Lock  bad  new  sheathing  put  in  and  the  top  straight 
arms  of  the  gate  renewed  on  both  leaves. 

In  September  the  fire  box  of  the  boiler  at  the  Lower  Lock  gave  out  on  each  side 
of  the  nre  door  and  was  patched.  The  canal  launch  Lucia  mmished  the  steam  to 
operate  the  lock  machinery  during  these  repairs. 
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Middle  Look  — ^The  fence  at  the  Middle  Lock  was  repaired  after  bein^  blown  down 
at  the  close  of  the  eeason  of  1896.  All  the  machinery  at  the  lock  was  found  to  be  in 
good  condition  except  the  pipes  leading  to  the  upper  tower  on  the  east  side.  These 
pipes  were  dug  up  and  replaced.  In  replacing  them  we  threw  some  lime  in  the 
trench  next  to  the  pipes  to  neutralize  the  acid  of  the  soil.  The  pitting  and  corrosion 
of  the  iron  pipes  points  to  galvanic  action^  and  the  lime  may  have  some  effect  in 
neutralizing  this  action. 

Guard  Lock. — The  old  fence,  twenty  years  old,  was  completely  prostrated  during 
the  winter  of  1896,  and  was  rebuilt  in  the  spring  of  1897.  The  12-inch  boards  were 
sawod  into  pickets  and  a  picket  fence  on  6-inch  cedar  posts  substituted  for  the  8-foot 
solid  board  fence.  It  is  thought  this  fence  will  last  many  years  and  will  suffer  much 
less  from  the  wind. 

The  hydraulic  pi]>es  across  the  lower  end  of  the  look  had  developed  so  many  leaks 
last  season  that  it  was  evident  they  had  to  be  abandoned  or  replaced.  In  Novem- 
ber, 1896,  a  plank  and  canvas  cofierdam  was  thrown  around  one-half  the  length  of 
pipes  and  the  old  pipes  were  taken  out  and  renewed;  the  cofferdam  was  then  taken 
up  and  used  on  the  other  half  in  the  same  way  to  renew  those  pipes.  Much  trouble 
and  loss  of  time  was  occasioned  in  this  work  by  the  want  of  a  skillful  diver,  and 
the  water  broke  in  several  times  on  account  of  unskillful  management,  adding 
largely  to  the  expense. 

madiineahop  at  Lower  Lock, — The  lock  engineers  were  kept  at  work  during  the  winter 
months  on  the  multitude  of  repairs  necessary  to  a  fleet  of  steamboats  and  dredges. 
The  plating  apparatus  was  used  to  good  advantage  for  nickel-plating  triangles  and 
straight  edges  belonging  to  the  Rock  Island  and  other  offices.  All  the  search  lights 
were  repaired  and  put  in  good  order,  and  the  mechanism  altered  to  make  them  burn 
their  carbons  more  evenly.  The  machinery  of  the  Parke,  Barnard,  Lucia,  Louise, 
Phcmix,  Edith,  and  Dart  was  repaired  where  necessary,  and  the  engines  put  aboard 
the  two  new  tugs,  Pearl  and  Fox,  built  at  the  dry  dock  for  the  Illinois  River  improve- 
ment. 

Dredging  oanaL— From  July  1  to  19,  1896,  and  from  AprU  12  to  May  31,  1897,  the 
dredge  Phcenix  and  towboat  rixen  were  employed  removing  deposit  from  the  canal. 
In  the  fall  of  1896  a  bar  formed  opposite  the  mouth  of  Laraallees  Creek,  which  shut 
off  one-half  the  canal  from  use  and  occasioned  a  good  deal  of  trouble  to  passing 
boats.  This  shoal  was  removed  and  much  other  good  work  done^  as  shown  by  the 
accompanying  statement : 

Material  dredged. 

Above  Guard  Lock cubic  yards..  1,559.1 

Below  Guard  Lock do 9,186.9 

Below  Middle  Look do 1,32L8 

Mouth  of  BallingoTs  Creek do 1,526.9 

Mouth  of  Lnmnllees  Creek do 33,288.4 

Sections  0  to  14 do....  10,386.2 

Total 57,269.8 

Operating  dry  dock, — The  dry  dock  has  been  in  constant  use  the  whole  year,  a  few 
private  boats  having  used  it  from  time  to  time  for  greater  or  less  repairs.  In  May 
the  steamer  Saturn  struck  rocks  on  the  rapids  and  sank  below  the  KeoKuk  and  Ham- 
ilton Bridge  in  shoal  water.  After  raising  her,  with  the  help  of  the  launches  Lueia 
and  Mac,  which  happened  to  be  close  by,  she  was  docked  and  her  broken  bottom 
repaired,  with  only  a  few  hours  loss  of  time.  This  is  the  class  of  accidents  that  the 
dry  dock  was  especially  intended  to  care  for. 

Two  new  towboats,  the  Pearl  and  Fox,  were  built  to  the  order  of  Maj.  W.  L.  Mar- 
shall, Corps  of  Engineers,  for  use  on  the  Illinois  River  improvement.  The  U.  S. 
light-house  tender  Lily  was  docked,  according  to  annual  custom,  for  survey  and  light 
repairs. 

Total  dockage  fees  received  for  the  year,  $71.25. 

The  following  partial  list  shows  work  done : 

Built.— Two  dump  boats  (20  by  73  feet) ;  towboat  Fox  (65  by  12  feet),  and  Pearl 
(78  by  17  feet). 

/Repaired.— Twenty-nine  barges,  8  steamboats,  1  pile  driver,  1  grasshopper,  2 
qua^r  boats,  4  office  boats,  and  1  boom. 

I  have  been  assisted  by  Mr.  John  R.  Carpenter,  overseer;  Mr.  Byron  Lay  ton,  over- 
seer, and  Mr.  O.  S.  Willy,  clerk,  to  all  of  whom  my  thanks  are  due  for  cheerful  and 
efficient  service. 

Very  respectfully,  your  obedient  servant^  M.  Mbios, 

United  States  Civil  Ji!ngine$r. 

Lieut.  Col.  W.  R.  Kino, 

Corps  of  Engineers,  U.  8,  A» 
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OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

Daring  the  past  year  the  lock  was  open  for  navigation  firom  April  4 
to  November  19, 1896,  and  from  March  28  to  June  30,  1897,  a  period  of 
236  days,  during  which  time  there  passed  through  265  steamboats  and 
barges,  carrying  714  passengers  and  1,679  tons  of  merchandise. 

Under  contract,  30,375  cubic  yards  of  material  was  dredged  and 
removed  from  Galena  Biver  and  Harris  Slough,  at  a  cost  of  19f  cents 
per  cubic  yard.  About  210,000  square  feet  was  covered  by  dredging, 
the  grade  being  4  feet  at  low  water.  A  further  large  amount  of  dredg- 
ing is  now  needed,  and  work  of  this  nature  will  forever  recur. 

The  expenses  of  the  fiscal  year  ending  June  30, 1897,  were  $8,758.20, 
including  outstanding  liabilities,  the  same  being  provided  for  under 
section  4  of  act  of  July  5, 1884. 

Money  statement 

Jnne  30;  1897|  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion      $8,800.00 

June  30, 1897,  amount  expended  during  fiscal  year 8,558.20 

July  1, 1897,  balance  on  hand 241.80 

July  ly  1897,  outstanding  liabilities 170.00 


Ah$ tract  of  appropriation$. 
By  act  approved- 
September  19, 1890 $100,000 

July  5, 1884,  for  fiscal  year  ending — 

June  30, 1894 1,500 

June  80, 1895 6,000 

June  30, 1896 3,400 

June  30, 1897 8,800 

Total 119,700 

Ea^endUuret  for  operating  and  care  of  Galena  Biver  improvement  for  fiical  year  ending 

June  SO,  1897, 


IConih. 

Supeiin* 
tendence 
and  office 
expensee. 

Operating. 

Repairs 
to  lock. 

Dredg. 
ing. 

Labor. 

Supplies. 

1:otaL 

Jnly 

1896. 

$170.00 
170.00 
170.00 
170.00 
170.00 
116.00 

80.00 
80.00 
149.00 
170.00 
170.00 

$170. 00 
175.00 

Avgnst 

$5.00 
9.00 
63.67 

$i,'536.'33* 

725.  t5 

12.70 

80.95 

Sopt6iii1)6r .............  .......... 

1.709.33 
976  30 

October 

$17.58 

NoTeinbor .. -        

182.70 

$17.42 

2.40 

166.77 

iTmiiary .... 

1897. 

80.00 

Fflbmary 

80.00 

MUTAb...     

149  00 

Apnl 

13.10 

6.45 

1,464.61 

2,814.47 

51.00 

1,653.16 

8,188.85 

57.09 

lifSy;..:;;:;:::::::::::::::;;:;;:; 

204.  S8 
6.09 

Jane 

Total. 

228.05 

1,61S.00 

30.62 

85.42 

6,629.21 

8,688.20 
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Comparative  itateinent  of  expenditures  for  operating  and  care  of  Galena  Biver  improve- 
ment for  the  fiscal  years  1894-97. 


SoperiB- 

and  office 
expenses. 

Operating. 

Bepabito 

DnAg- 
ing. 

Tear. 

Labor. 

SnppUea. 

T«taL 

1804    , 

^,17 
121.16 
233.67 
288.06 

$610.00 
2,143.50 
2,0*0.00 
1,616.00 

88.62 
80.68 

$118.67 

2,781.71 

1,002.71 

86.42 

**$800.'o6" 
'0»'68B.'2i' 

$885.68 

1806 

6,000.00 

1806 

8,400.00 

1807 

8,588.20 

Traffic  statement  of  the  Oalena  Biver  improvement  for  the  fiscal  year  ending  June  SO,  1897. 


Hoath. 


Boats 
up  and 
dowB. 


Passen- 
gers. 


MerohaO' 
dise. 


Look. 


1806. 

Jnly 

Angnst 

September 

October 

November 

1897. 

Maroh 

April 

^y 

June 

Total 


2 
66 
828 


Tans. 

136 

281 

8 

64 

18 


10 
88 
6 
12 

6 


607 

485  15 

195  '•  55 


265 


714 


1,679 


141 


Comparative  traffic  statement  showing  total  traffic  that  has  passed  through  Galena  Biver 
looky  and  the  dates  of  opening  and  closing  to  navigation  for  the  fiscal  years  1894-97. 


Tear. 


Steam- 
boats. 


Paeaen< 
gers. 


Mer- 
chan- 
dise. 


Lumber. 


Shin- 
gles. 


Laths. 


Lock- 
ages. 


Biyer 
opened. 


Rirer 
closed. 


1894 
1895 
1896 
1897 


167 
471 
234 


1,426 

4,798 

788 

714 


T<m$. 
1,228 
1,939 
812 
1,679 


rest. 


Number. 


Number. 


1,339,000 


665,000 


974,000 


145 
141 


Mar.  12 
Mar.  26 
Apr.  4 
Mar.  28 


Not.  10 

Nov.  21 

Do. 


NoTK.— For  abstract  of  proposals  for  dredging  in  Galena  RiTer^  see  report  on 
improTement  work^  Missouri  River  to  Minneapolii. 


X  5. 

MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND  MINNEAPOLIS-CONSTRUC- 
TION OF  LOCK  AND  DAM  NO.  2. 

Daring  the  year  some  acquisitions  of  land  for  lock  purposes  and  of 
flowage  rights  were  made,  the  location  of  look  was  decided  apon,  and 
preparations  for  commencement  of  constraction  of  the  lock  foundation 
were  about  completed. 

For  further  particulars  regarding  this  work,  see  reports  of  Ohief  of 
Engineers,  1894,  page  1682,  and  1895,  page  2158. 
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Money  statement 

July  1. 1896,  balance  unexpended $189,821.17 

JnneSOy  18^,  amoant  expended  daring  fiscal  year 4,585.18 

July  1,  1897;  balance  unexpended 184,756.04 

July  1;  1897,  outstanding  liabilities 801.88 

July  1, 1897,  balance  available 184,464.16 

{Amount  (estimated)  required  for  completion  of  existing  project *397, 357. 33 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  397, 357. 83 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahstrad  of  appropriatUmB, 

By  act  approved- 
August  17, 1894 $51,000.00 

July  13, 1892  (allotted  by  act  of  August  17, 1894) 49, 877.67 

By  act  of  June  3, 1896 100,000.00 

Total 200,877.67 


X6. 

SURVEY  OF  EAST  BANK  OF  MISSISSIPPI  RIVER  BETWEEN  OQUAWKA 
AND  DALLAS  CITY,  ILLINOIS,  WITH  A  VIEW  TO  THE  IMPROVEMENT 
OF  NAVIGATION  BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAL 
AND  ARTIFICIAL  BANKS  AND  BY  DEEPENING  THE  CHANNEL. 

[Printed  in  House  Doc.  No.  1S9,  Fifty  •fourth  Gonj^ress,  second  seMion.] 

Office  of  the  Ohibf  of  Engineebs, 

Washington^  D.  (7.,  December  29^  1896. 
Sir:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  an  appro- 
priation for  improving  Mississippi  Eiver  from  St.  Pacd  to  the  month 
of  the  Missouri  Eiver,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  canse  certain  surveys  to  be  made,  among  which 
is  the  following: 

Along  the  eaat  bank  of  said  river,  from  at  or  near  the  city  of  Oqnawka,  Illinois,  to 
at  or  near  Dallas  City,  in  the  said  State,  with  a  view  to  the  improvement  of  naviga- 
tion by  preventing  the  overflow  of  the  natural  and  artificial  banks  and  by  deepening 
the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Gol.  W.  R.  King,  Corps  of  Engineers,  and  I  haye 
now  the  honor  to  submit  the  accompanying  copy  of  report  of  December 
21, 1H96,  with  map,t  by  that  officer,  giving  the  results  of  the  survey 
mside  during  the  months  of  October  and  November,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construc- 
tion of  levees  about  40  miles  long,  and  he  estimates  the  cost  at  $340,250. 
He  states  at  som.e  length  the  advantages  to  be  derived  from  the  pro- 
posed levee  as  a  prot^tion  to  land  subject  to  overflow,  but  is  of  opinion 

*  The  amoant  reported  in  the  annual  report  for  1896  was  erroneoas  and  shoald  have 
been  $387,357.33. 

t  Not  reprinted.  Printed  in  House  Doc.  No.  169,  Fifty-fourth  Congress,  second 
sesaion; 
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that  the  constractiou  of  such  banks  as  proi)08ed  will  not  be  of  any 
benefit  to  navigation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Oolonel  King's  suggestion  that  if  this  work 
is  undertaken  by  the  General  Government  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Graiohill, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bbport  of  lieut.  col.  w.  r.  kino,  corps  of  enoorbebs, 

United  States  Enoinber  Office, 

Rock  Island^  IlLy  December  21^  1896. 
General:  The  river  and  harbor  act  of  June  3, 1896,  contains  the 
following  item: 

And  the  Secretary  of  War,  oat  of  the  money  herein  appropriated  and  authorized 
to  be  expended  for  improvement  of  MissisBippi  Riwr  from  Saint  Paul  to  the  month 
of  the  Missouri  River,  shall  cause  surveys  to  be  made  and  cost  of  improvements  to 
be  estimated  as  follows : 

*  *  *  Along  the  east  bank  of  said  river  from  at  or  near  the  city  of  Oquawka, 
Illinois,  to  at  or  near  Dallas  City,  in  the  said  State,  with  a  view  to  the  improvement 
of  navigation  by  preventing  the  overflow  of  the  natural  and  artificial  banlu  and  by 
deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey  is  that  the  Government  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  east  bank  of  the  river  between 
the  points  named  by  the  erection  of  artificial  banks  where  needed. 

This  survey  was  made  during  the  months  of  October  and  November, 
1896,  by  a  small  party  in  charge  of  Asst.  Engineer  C.  W.  Durham, 
assisted  by  Insp.  E.  E.  Barrett  and  a  portion  of  the  crew  of  the  United 
States  snag  boat  Oeneral  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water  near 
Oquawka,  down  the  east  bank  of  the  Mississippi  Eiver  to  a  point  above 
high  water  on  the  north  side  of  Camp  Creek,  about  1  mile  above  Dallas 
City. 

The  high-water  discharge  of  Henderson  Eiver  and  Ellison  and  Honey 
creeks  being  too  large  to  be  readily  carried  away  by  ordinary  drainage 
culverts  and  sluices,  lines  were  run  on  both  sides  of  these  streams  from 
the  Mississippi  Eiver  to  the  blull's,  and  the  estimate  includes  the  cost 
of 'cross  levees.  All  of  the  remaining  water  courses  will  be  crossed  by 
the  levee — eleven  of  them,  however,  being  furnished  with  drainage  cul- 
verts, the  probable  cost  of  which  is  included  in  the  estimate.  These 
outlets  are  located  at  Stations  173, 203, 596, 1020, 1481, 1556, 1688, 1933, 
1960,  2050,  and  2076. 

A  great  number  of  bench  marks  were  established,  many  high- water 
marks  and  water  surfaces  were  taken,  and  calculations  were  made  of 
the  discharge  of  the  various  small  sloughs  and  creeks  to  be  crossed  by 
the  levees. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4-foot  width 
of  crown,  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
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side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  boen  snoceasfnlly  used  for  many  years  in  the  Sny  Island  levee 
and  in  the  Warsaw  to  Quincy  levee.  The  grade  of  the  top  of  the  bank 
18  placed  at  .3  feet  above  high  water  of  1888,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851. 

The  proposed  levees  will  be  aboat  40  miles  long,  and  will  contain 
2,204,335  cabic  yards  of  earthwork,  including  muck  ditch  and  road 
crossings. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Greek  to  Iowa  River 
levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  'a  small-scale  map 
showing  the  river  and  country  adjacent. 

Eatimate  for  arUfieial  hank  to  prevent  overflow  of  the  east  hank  of  ike  Mieeissippi  River 
from  Oqiiawka  to  Dallas  City. 

2,204,335  cubic  yards  earthwork,  including  engineering  ooutingencies,  at 

15  cents  per  cnbic  yard $330,660 

Drainage  pipes,  with  valves  and  necessary  stonework 9, 600 

Total 340,250 

While  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
perhaps  be  of  interest  to  submit  some  figures  concerning  the  advan- 
tage to  the  land  inclosed.  Roughly  estimated,  the  land  subject  to 
overflow,  which  will  be  protected  by  the  construction  of  this  levee, 
is  about  21,00i0  acres  in  extent,  and  its  value  will  appreciate  from  $2 
an  acre,  at  which  it  is  now  valued,  to  about  $25  per  acre — ^a  gain  of  $23 
per  acre,  or  $483,000.  It  will  be  noticed  that  the  strip  of  land  to  be 
benefited  by  this  levee  is  of  very  unequal  width,  being  narrower  at  the 
lower  end,  so  that  the  lower  third  of  the  levee  will  protect  only  about 
one-seventh  of  the  land  inclosed  by  the  whole  levee.  Attention  is  also 
invited  to  the  fact  that  considerable  portions  of  the  levee  are  upon 
small  branches  of  the  Mississippi  Kiver,  extending  several  miles  back, 
to  reach  higher  ground,  and  that  in  many  cases  the  protection  of  these 
cross  levees  involves  improvement  or  protection  of  the  banks  of  the 
small  streams  upon  which  they  are  located,  these  streams  cutting  into 
their  banks  and  undermining  the  levees.  This  has  occurred  upon  the 
Iowa  Biver,  and  considerable  expense  has  been  involved  in  riprapping 
the  banks  of  that  stream  to  protect  the  levees. 

In  other  cases  these  small  streams  have  been  allowed  to  become 
obstructed  with  willows  and  other  vegetable  growth,  so  that  when 
sudden  and  heavy  rains  occur  they  will  overflow  their  banks  and 
destroy  the  levee,  sometimes  rising  very  much  higher  than  any  record 
of  former  floods  would  indicate.  In  one  instance  it  has  been  necessary 
to  cut  a  new  levee  to  allow  the  overflow  of  one  of  these  streams  to 
reach  the  river,  which  happened  to  be  low  at  that  time.  Otherwise  the 
laud  for  the  protection  of  which  the  levees  were  built  would  have  been 
overflowed,  although  the  Mississippi  at  that  time  was  at  a  compara- 
tively low  stage.  In  contingencies  like  these  it  becomes  necessary  to 
BNO  97 133 
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cooperate  with  the  commissioners  appointed  under  State  lairs,  and 
although  this  has  been  done  without  any  clashing  of  interest  thus  far, 
it  is  quite  probable  that  cases  may  arise  where  dlfficalty  may  oeour, 
and  if  possible  some  provision  should  be  made  in  advance  against  any 
such  contingency. 

Very  respectfully,  your  obedient  servant, 

W.  E.  Kino, 
Lieut.  OoUf  Corps  of  EngiMen. 

Brig.  Gen,  W.  P.  Ora^ighill, 

Okie/ of  En^neersy  U.  8.  A. 


X7. 

SURVEY  OF  EAST  SIDE  OF  MISSISSIPPI  RIVER  BETWEEN  DRURY8  LAND- 
ING AND  NEW  BOSTON,  ILLINOIS,  WITH  A  VIEW  TO  THE  IMPROVEMENT 
OF  NAVIGATION  BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAI 
AND  ARTIFICIAL  BANKS,  AND  BY  DEEPENING  THE  CHANNEL. 

[Printed  in  House  Doo.  No.  212.  Fifty-fourth  Congie«e«  aeoond  «eM^>] 

Office  of  the  Chief  of  En0INSB1(8, 

United  States  Army, 
Wa^Mngtouj  D.  0.,  January  19y  1897. 
Sir:  The  river  and  harbor  act  of  Jnne  3, 1896^  contaips  an  appro- 
priation for  improving  Mississippi  River  from  St.  Paul  to  the  mouth  of 
the  Missouri  Eiver,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  made,  among  which 
is  the  following: 

On  the  eaet  side  of  the  Mississippi  River,  commencmg  at  Drarys  Tiandjiifc  in  Rook 
Islaud  County,  State  of  Illinois,  and  ranning  along  the  east  bank  of  said  river  to 
New  Boston,  with  a  view  to  the  improvement  of  navigation  by  preventing  the  over- 
flow of  the  natural  and  artificial  banks,  and  by  deepening  the  ctiannel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to  the 
charge  of  Lieut.  Ool.  W.  E.  King,  Corps  of  Engineers,  and  1  have  now 
the  honor  to  submit  the  accompanying  copy  of  report  of  Jannary  8, 
1897,  with  map,*  by  that  oflBicer,  giving  the  results  of  the  survey  made 
during  the  months  of  September  and  October,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  cpnstraction 
of  a  levee  about  30  miles  long,  and  he  estimates  the  cost  at  $243,245. 
He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  the  opinion  that  the 
construction  of  such  banks  as  proposed  will  not  be  of  any  benefit  to 
navigation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work 
is  undertaken  by  the  General  Government,  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Obaiohill, 
Brig.  Oen.j  Ohitf  of  Engineers. 

Hon.  Daniel  8.  Lahont, 

Secretary  of  War. 

*  Not  reprinted.  Printed  in  House  Doo.  No.  212,  Fifty-fonrth  Gongreos,  aeoond 
session. 
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United  States  Engineeb  OypiOE, 

Bock  Island^  lllj  January  8, 1897. 
Genebal:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  the 
following  item: 

Aud  the  Seoretary  of  War,  ont  of  the  money  herein  appropriated  and  authorized 
to  be  expended  for  tlic  improyement  of  the  Mississippi  Kiver  from  St.  Panl  to  the 
month  of  the  Missouri  Kiver,  shall  cause  surveys  to  be  made  and  cost  of  improve- 
ments to  be  eKtimated  as  follows: 

On  the  east  side  of  the  Mississippi  River^  commencing  at  Drurys  Landing,  in  Rook 
Island  County,  State  of  Illinois,  and  running  along  the  east  bank  of  said  river  to 
New  Boston,  with  a  view  to  the  improvement  of  navigation  by  preventing  the  over- 
tiow  of  the  natural  and  artificial  banks,  and  by  deepening  the  cnannel.    *    •    * 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey  is  that  the  Government  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  east  bank  of  the  river 
between  the  points  named  by  the  erection  of  artificial  banks  where 
needed. 

The  survey  was  made  during  the  months  of  September  and  October, 
1890,  by  a  small  party  in  charge  of  Assistant  Engineer  0.  W.  Durham, 
assisted  by  Inspector  E.  E.  Barrett  aud  a  portion  of  the  crew  of  the 
tJ.  S.  snag  boat  General  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water  near 
Drurys  Landing  down  the  east  bank  of  the  Mississippi  River  to  the 
mouth  of  Sturgeon  Bay,  and  thence  up  the  west  bank  of  Sturgeon  Bay 
for  a  short  distance,  and  across  the  bay  at  a  favorable  locality  to  a  iK)int 
above  high  water  in  the  sand  ridge  about  2  miles  above  New  Boston. 

At  Copperas  Creek,  about  7  miles  below  Drurys  Landing,  lines  were 
run  on  both  sides  of  the  creek  from  the  river  to  the  blufifs,  it  appearing 
•best  to  estimate  for  cross  levees,  the  discharge  of  the  creek  at  high 
water  being  too  large  to  be  readily  carried  away  by  culverts  or  sluice- 
ways. 

A  great  number  of  bench  marks  were  established,  many  high-water 
surfaces^  were  taken,  and  calculations  were  made  pf  the  discharge  of 
the  various  small  sloughs  and  creeks  to  be  crossed  by  the  levee. 

An  earthen  bank  is  proi)osed  and  estimated  for,  with  a  4- foot  width 
of  crown  and  a  slope  of  3  to  1  on  the  river  side  aii4  2  to  1  on  the  land 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  levee 
and  in  the  Warsaw  to  Quincy  levee.  The  grade  of  the  top  of  t)ie  bank 
is  i)laced  at  3  feet  above  high  water  of  1892,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.  The  proposed  levee  will  be  about  30  miles  long  and  will 
contain  1,589,633  cubic  yards  of  earthwork,  including  muck  ditch  and 
road  crossings. 

Drainage  outlets  were  found  to  be  necessary  at  the  mouth  of  Fourth 
Slough,  at  English  Bend,  and  Dog  Lake,  and  the  probable  cost  of  the 
necesi^ary  culvert  pipes  and  masonry  is  included  in  the  estimate. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Creek  to  Iowa  River 
levee  (now  in  course  of  construction),  right  of  way  should  he  donated 
to  the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  aud  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small-scale  map, 
showing  the  river  and  country  adjacent. 
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E9tmaU  far  artificial  hank  to  prevent  overflow  of  ea«i  hank  of  Mieeieeippi  Rivtr  flrom 
Drurys  Landing  to  New  Boeion. 

1,589,633  onbic  yards  earthwork,  including  engineering  and  contingencies, 

at  15  cents  per  cubic  yard $238,445 

Drainage  pipes,  with  valyes  and  necessary  stonework 4, 800 

Total 243,245 

While  I  am  not  of  the  opiDion  that  the  construction  of  sach  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
be  perhaps  of  interest  to  sabmit  some  figures  concerniug  the  advantage 
to  the  land  inclosed.  The  land  subject  to  overflow,  which  will  be  pro- 
tected by  the  construction  of  this  levee,  is  about  30,000  acres  in  extent, 
and  its  value  will  appreciate  from  $2  per  acre,  its  present  average  value, 
to  about  $25  per  acre,  a  gain  of  923  per  acre,  or  $690,000. 

Attention  is  invited  to  the  fact  that  about  5  miles  of  the  levee  are  nx>on 
Copperas  Greek,  and  that  in  many  cases  the  protection  of  these  cross 
levees  involves  improvement  or  riprapping  of  the  banks  of  the  small 
streams  upon  which  they  are  located,  these  streams  cutting  into  their 
banks  and  undermining  the  levees.  This  has  occurred  upon  the  Iowa 
Biver,  and  considerable  expense  has  been  involved  in  riprapping  the 
banks  of  that  stream  to  protect  the  levees.  In  other  cases  these  small 
streams  have  been  allowed  to  become  obstructed  with  willows  and  othor 
vegetable  growth,  so  that  when  suddeu  and  heavy  rains  occur  they  will 
overflow  their  banks  and  destroy  the  levee,  sometimes  rising  very  much 
higher  than  any  record  of  former  floods  would  indicate. 
Very  respectfully,  your  obedient  servant, 

W.  E.  King, 
Lieut  CoLj  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  V.  B.  A. 


X8. 

SURVEY  OP  LA  CROSSE  HARBOR,  WISCONSW. 
IPtiatod  in  House  Doo.  No.  210,  Fifty-fourth  Congrees,  aeoond  aeMion.] 

Office  op  the  Ohief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19,  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  11, 1897,  with  map,*  by  Lieut.  Ool.  W.  R.  King,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  La  Crosse  Harbor,  Wis- 
consin, made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  plan  of  improvement  contemplated  is  shown  in  detail  on  the 
map,  and  meets  with  the  approval  of  steamboat  men  generally,  the  city 
engineer,  and  the  Board  of  Trade  of  La  Crosse. 

It  is  proposed  to  build  a  dam  or  bulkhead  of  brush  and  rock  in  the 
Mississippi  Biver  1,575  feet  long.  A  smaller  dam  of  similar  material, 
450  feet  long,  is  provided  for,  and  is  intended  to  catch  deposits  from 
La  Crosse  Kiver.  This  dam  will  run  shoreward  from  the  upper  end  of 
the  long  dam  to  the  south  of  La  Crosse  River. 

*  Not  reprinted.  Printed  in  Hoose  Doo.  No.  210,  Fifty-Fourth  Congress,  second 
session. 
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Provision  is  also  made  for  dredging  the  bar  on  the  Mississippi  River 
side  of  the  proposed  long  dam  to  a  depth  of  4J  feet  below  low  water 
and  for  depositing  the  dredged  material,  estimated  at  55,000  cubic 
yards,  on  the  inside  of  the  bulkhead.  This  material  will  provide  an 
additional  landing  space  of  800  linear  feet  and  fill  to  1  foot  above  high 
water  a  portion  of  the  space  inside  the  bulkhead.  Certain  other  filling, 
to  be  done  at  the  exi)ense  of  the  city  of  La  Crosse,  is  also  provided  for. 

The  work  herein  outlined  to  be  undertaken  by  the  United  States  is 
estimated  to  cost  $17,000.  An  appropriation  of  $5,000,  made  by  the 
river  and  harbor  act  of  tTune  3,  1896,  for  improving  this  harbor,  is  still 
available,  leaving  $12,000  yet  to  be  appropriated  should  the  within 
project  be  carried  out. 

In  order  to  insure  a  current  along  the  main  dam  or  bulkhead,  thereby 
preventing  the  formation  there  of  another  bar,  Colonel  King  proposes 
to  carry  out  at  this  time  a  portion  of  the  general  project  for  the  improve- 
ment of  the  Mississippi  Eiver  at  this  locality,  the  work  to  consist  of 
dam  construction  at  Grand  Island  and  Island  No.  105.  The  cost  of  these 
dams  should  be  paid  from  the  general  appropriation  for  improving  the 
river  between  Missouri  Eiver  and  Minneapolis. 

Attention  is  respectfully  invited  to  the  following  recommendation  of 
Colonel  King: 

If  it  IB  thonght  advisable  to  appropriate  fonds  for  the  improveiuent  of  this  land- 
ing, I  wonid  respectfally  recommend  that  the  amonnt  be  not  taken  from  the  appro- 
priation for  the  general  improvement  of  the  river,  and  that  a  proviso  be  added  tlmt 
no  expenditure  snail  be  made  for  this  purpose  by  the  United  States  nntil  the  city  of 
La  Crosse  shall  have  taken  the  necessary  steps  to  carry  the  sewers  across  the  area  to 
be  filled  in,  so  sa  to  discharge  ontside  of  the  bnlkhead  herein  proposed. 

Very  respectfolly^  your  obedient  servant, 

W.  P.  Obaighill, 
Brig.  Oen.f  Ohief  of  Engineers. 
Hon.  DAinEL  S.  Lamont, 

Secretary  of  War. 


bepobt  of  liet7t.  col.  w.  b.  kina,  oobps  of  enaineebs. 

United  States  Engineeb  Office, 

Bock  Islandy  III.^  January  11^  1897. 

OENEBAiit  The  river  and  harbor  act  of  June  3,  1896,  provides  for  a 
survey  of  "La  Crosse  Harbor,  Wisconsin.''  This  survey  was  assigned 
to  me  by  letter  of  the  Chief  of  Bnprineers  dated  September  5,  1890. 

The  survey  was  made  in  November,  1896,  by  Assistant  Engineer  W. 
A.  Thompson,  who  has  rendered  a  report,  estimates,  and  map,  the  latter 
of  which  is  forwarded  herewith.  There  are  a  large  number  of  maps  of 
this  locality  on  tile  in  this  office,  running  from  1866  to  1895,  so  that  but 
little  field  work  was  necessary  to  gain  the  needed  information.  These 
maps  show  the  changes  in  bar  and  channels  from  year  to  year. 

La  Crosse  Harbor,  like  most  Upper  Mississippi  Kiver  harbors,  is  sim 
ply  the  river  front  or  wharf  of  the  city.  In  the  early  days  of  steam- 
boating  and  down  to  about  1882,  there  was  a  good  landing  from  Jay 
street  to  Pine  street,  about  2,400  feet,  and  also  along  the  east  side 
of  Black  River,  above  La  Crosse  River,  for  a  half  mile.  In  those  days 
the  channel  of  the  Mississippi  River  joined  that  of  the  Black  above  the 
mouth  of  the  La  Crosse  River,  and  the  water  of  both  the  first-named 
streams  ran  together  in  a  deep  and  wide  groove  along  the  city  front, 
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and  witl)  sufficient  velocity  to  carry  away  or  hold  in  check  the  debris 
thrown  out  from  the  La  Crosse  River. 

Since  about  1882  the  channel  of  the  Mississippi  River  has  moved  by 
degrees  lower  down,  so  that  it  now  strike's  the  eastern  shore  some  dis- 
tance below  the  mouth  of  La  Crosse  River,  the  change  resulting  in  great 
improvement  to  through  navigation.  But  the  sluggish  current  of  Black 
J{iver,  now  unaided  by  that  of  the  Mississippi,  is  no  longer  able  to  handle 
and  restrain  the  sand  and  mud  deiK)sits  ft*om  La  Crosse  River,  so  that 
to  day  the  bar  has  increased  to  such  an  extent  as  to  prevent  at  low  stages 
landings  in  Black  River  and  also  in  the  harbor  of  La  Crosse  from  Pine 
street  to.  a  point  about  midway  between  Main  and  State  streets.  A 
change  in  the  channel  of  the  La  Crosse  River,  artificially  made  in  1884, 
has  perhaps  largely  accelerated  deposits.  The  bridge  crossing  the  river 
at  Mount  Vernon  street  still  further  restricts  the  available  length  of  the 
wharf  to  about  500  feet,  it  not  being  safe  to  land  nearer  the  bridge  than 
Pearl  street.  The  railroad  tracks  along  the  levee  also  lessen  the  space 
for  handling  freight.  The  eddy  below  the  bar  is  troublesome,  and 
sometimes,  on  account  of  the  nearness  of  the  bridge,  makes  the  depart- 
ure of  boats  dangerous.  No  landing  below  the  bridge  is  practicable, 
sawmills  and  other  manufacturing  concerns  occupying  nearly  all  the 
shore  between  the  bridge  and  La  Plume  Island. 

Nearly  all  the  sewage  of  La  Crosse  accumulates  in  the  harbor,  there 
being  no  current  to  carry  it  away. 

The  project  presented,  which  is  shown  in  red  on  the  map,  meete 
with  the  approval  of  steamboat  men  generally,  the  city  engineer,  and 
the  local  board  of  trade. 

It  is  proposed  to  build  a  dam  or  bulkhead  of  brush  and  rock  to  an 
elevation  of  8  feet  above  low  water  of  1864,  commencing  at  the  center 
of  Main  street  and  running  upstream  to  a  point  about  1,000  feet  from 
shore  nearly  opposite  the  foot  of  Badger  street.  This  dam,  which  will 
have  a  preponderance  of  brush — the  clieaper  material — will  be  1,576 
feet  long,  the  lower  800  feet  being  on  a  fiat  curve  and  the  remainder 
straight  line.  A  smaller  dam,  built  to  an  elevation  of  4  feet  above  low 
water,  for  the  purpose  of  catching  deposits  from  La  Crosse  River,  will 
run  shoreward  from  the  upper  end  of  the  long  dam  until  it  meets  the 
4-foot  contour  on  south  side  of  La  Cross  River — about  450  feet. 

It  is  further  proposed  to  dredge  (with  a  suction  or  hydraulic  dredge, 
if  possible)  the  bar  on  the  river  side  of  the  large  dam  to  a  depth  of  4^ 
feet  below  low  water  and  deposit  the  mateiial,  estimated  at  55,000 
cubic  yards,  on  the  inside  of  the  bulkhead,  commencing  at  the  lower 
end  and  working  upstream.  This  material  if  properly  used  will  make 
an  additional  800  linear  feet  of  landing  and  will  fill  to  1  foot  above  high 
water  the  space  inside  the  bulkhead  up  as  far  as  the  north  line  of  Vine 
street. 

The  space  within  the  bulkhead  and  the  line  of  the  low  dam  pro- 
duced to  shore  is  18.6  acres,  and  it  is  expected  that  the  city  of  La 
Crosse  will  fill  by  degrees,  as  funds  become  available,  the  remainder  of 
the  area  not  filled  by  the  United  States  with  the  dredged  material, 
and  convert  the  same  into  a  park.  This  work,  comprising  about 
400,000  cubic  yards,  may  never  be  carried  out;  but,  however  that  may 
be,  the  execution  of  this  project  as  recommended  will  provide,  as  before 
stated,  about  800  feet  of  wharf  in  addition  to  the  500  feet  now  available, 
which  will  probably  be  sufficient  for  some  years  to  come. 

To  insure  a  current  along  the  main  dam  or  bulkhead,  and  thereby 
prevent  the  formation  of  another  bar  there,  I  propose  to  carry  out  at 
this  time  a  portion  of  the  general  project  for  improvement  of  the  Mis- 


Digitized  by 


Google 


AWENDIX  X — ^REl^ORT  OP  LlEUT.  COL.  KIN(3J.  2119 

sisdippi  River  in  this  locality,  by  building  the  four  wing  dams  from 
Grand  Island  and  the  lateral  dam  at  foot  of  Island  No.  105  (shown  on 
map).  The  wing  dams  are  to  be  built  to  an  elevation  of  3  feet  above 
low  water,  and  will  have  low  extensions  (shown  by  dotted  red  lines) 
from  4  to  6  feet  below  low  water.  The  lateral  dam  will  also  be  built  to 
an  elevation  of  3  feet  above  low  water,  and  of  such  a  length  as  to  con- 
tract the  waterway  of  Black  River  at  low  water  to  a  width  of  600  feet. 
The  cost  of  the  wing  and  lateral  dams  should  be  paid  from  the  gen- 
eral appropriation  for  improving  Mississippi  River  from  Missouri  River 
to  Minneapolis. 

E$Hmatefor  improvefMnt  of  La  OroBBe  HarhcTj  WUeouBin. 

Lonff  dam  or  bulkhead,  Missisaippi  River: 

Rock,  4.231  cubic  yards,  at  $1 $4,231.00 

Brnsh,  6,^4  cubic  yards,  at  35  cents 2,405.90 

$6,638.90 

Cross  dam,  La  Crosse  Rbrer: 

Rock,  648  cubic  yards,  at $7 548.00 

Brusb,  918  cubic  yards,  at  35  cents 321. 30 

869.80 

Dred^ng  bar  outside  of  bulkhead  and  transferring  material  by  hydraulic 
dredge: 

Sand  and  mud,  55,000  cubic  yards,  at  15  cents 8,250.00 

Engineering  and  contingencies 1,243.80 

Total 17,000.00 

I  woiild  say  that  an  appropriation  of  $5,000  for  La  Crosse  Harbor 
was  included  in  the  river  and  harbor  act  of  June  3, 1896,  so  that  only 
$12,000  is  needed  to  carry  out  tlie  project. 

If  it  is  thought  advisable  to  appropriate  funds  for  the  improvement 
of  this  landing,  I  would  respectfully  recommend  that  the  amount  be 
not  taken  from  the  appropriation  for  the  general  improvement  of  the 
river,  and  that  a  proviso  be  added  that  no  expenditure  shall  be  made 
for  this  purpose  by  the  Uuited  States  until  the  city  of  La  Crosse  shall 
have  taken  the  necessary  steps  to  carry  the  sewers  across  the  area  to 
be  filled  in,  so  as  to  discharge  outside  of  the  bulkhead  herein  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
HeuU  OoUj  Corps  of  Engineers. 
Brig.  Gen,  W.  P.  OBAiaHiLL, 

Chief  of  Engineers^  U.  8.  A. 


X  g. 

SURVEY  OP  Wt:ST  SIDE  OP  MISSISSIPPI  RIVER,  COMMENCINO  NEAR 
LAGRANGE,  ABOVE  HIGH  WATER,  AND  RUNNING  ALONG  THE  BANK 
OF  THE  RIVER  TO  NEAR  THE  RaILROAD  BRIDGE  OVER  MISSISSIPPI 
RIVER  AiBOVE  HANNIBAL,  MISSOURI,  WITH  THE  VIEW  OF  IMPROVING 
NAVIGATION  BY  PREVENTING  THE  WATER  PROM  OVERFLOWING  THE 
NATURAL  AND  ARTIFICIAL  BANKS  ALONG  THAT  PART  OP  THE  RIVER 
AND  DEEPENING  THE  CHANNEL. 

[Printed  In  Hdtifle  Doe.  No.  244^  Ftfty-fourtti  CongreBS,  second  seMlon.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  0.,  January  27, 1897. 
SiB:  The  river  and  harbor  act  of  June  3, 189G,  contains  an  appro- 
priation tor  improyiug  Mississippi  Eiver  from  St.  Paul  to  the  mouth  of 
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the  Missouri  Eiver,  and  provides  that  oat  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  maide,  among  which 
is  the  following: 

West  side  of  the  Mississippi  River,  commencing  at  a  point  near  Lagrange,  in  the 
county  of  Lewis  and  State  <  *  "*  '     '         '  '  '  ..     -      - 

of  the  river  to  a  point  near 


above  the  city  of  Hannibal^ 

view  of  improving  navigation  by  preven'tin j^  the  water  from  overflowing  the  natural 

and  artificial  banks 'along  that  part  of  the  nver  and  deepening  the  channeL 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to  the 
charge  of  Lieut.  Col.  W.  E.  King,  Corps  of  Engineers,  and  I  have  now 
the  honor  to  submit  the  accompanying  copy  of  report  of  January  2C), 
1897,  with  map,*  by  that  officer,  giving  the  results  of  the  survey  made 
during  the  months  of  September  and  October,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construction 
of  levees,  and  he  estimates  the  cost  at  $341,701. 

He  states  the  advantages  to  be  derived  from  the  proposed  levees  as 
a  protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  as  proposed  will  not  be  of  any  benefit  to 
navigation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work  is 
undertaken  by  the  General  Government,  right  of  way  should  be  donated 
to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

A.  Maoeenzib, 
Acting  Chief  of  Ungineergm 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  op  lieut.  col.  w.  e.  king,  corps  of  engtnbeits. 

United  States  Enginebb  Office, 

Rock  Island,  Illy  January  20y  1897. 
Genebal:  The  river  and  harbor  act  of  June  3, 1896,  contains  the 
following  item : 

And  the  Secretary  of  War,  oat  of  the  money  herein  appropriftted  and  anthorized 
to  be  expended  for  the  improvement  of  the  Mississippi  Kiver  from  St.  Paul  to  the 
month  of  the  Missouri  River,  shall  oaase  surveya  to  be  made  and  cost  of  improve- 
ments to  be  estimated;  as  follows : 

*  •  «  •  ♦  ♦  # 

Also  on  the  west  side  of  the  Mississippi  Hiver,  commencing  at  a  point  nearLagranse, 
in  the  county  of  Lewis  and  Stato  of  Missouri,  above  high  water,  running  aloug  the 
bank  of  the  river  to  a  point  near  the  railroad  bridge  over  the  Mississippi  Kiver,  near 
and  above  i<he  city  of  Hannibal,  in  the  county  of  Marion  and  St>ate  of  Missouri,  with 
the  view  of  improving  navigation  by  preventing  the  water  from  overflowing  the 
natural  and  artificial  banks  along  that  part  of  the  river  and  deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  Jnne  17, 1896,  this  survey 
was  assigned  to  me.  My  understaDding  of  the  intentions  of  Congress 
is  that  the  Government  desires  an  estimate  of  the  cost  of  preventing 
the  overflow  of  the  west  bank  of  the  Mississippi  River  between  the 
points  named  by  the  erection  of  artificial  banks  where  needed. 

The  survey  was  made  by  a  party  in  charge  of  United  States  Civil 
Engineer  M.  Meigs,  assisted  by  Surveyor  R.  Monroe,  in  September  and 

*  Not  reprinted.  Printed  in  House  Doc.  No.  244,  Fifby-fonrth  Congress^  second 
session. 
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October,  1896.  Mr.  Meigs's  report  and  a  map  of  the  sarvey  are  herewith 
inclosed,  and  should  be  referred  to  for  details* 

The  bottom  lands  between  Lagrange  and  the  lower  limit  of  the  sar- 
vey, near  Hannibal  Bridge  (aboat  25  miles  by  transit  line),  are  traversed 
by  four  considerable  stiiams,  called  rivers,  which  divide  the  territory 
into  five  districts. 

i.  Lagrange  to  yarth  Fabius  Biver. — ^The  proposed  levee  for  this 
district  commences  at  Lagrange  and  mns  down  the  Mississippi  to  a 
point  near  month  of  Fabias  Biver,  and  thence  ap  North  Fabius  Biver 
to  the  bluffs.  This  district  contains  about  16,480  acres  of  very  rich 
bottom  land,  chiefly  prairie  and  mostly  under  cultivation,  and  levee 
protection  would  enhance  its  value  about  $20  per  acre,  or  (329,600. 

There  is  one  large  creek — Durgans — for  which  an  outlet  of  masonry, 
with  252  square  feet  of  openings,  is  provided  in  the  estimates.  A  sim- 
ilar opening  will  also  be  necessary  near  the  mouth  of  Fabius  Biver. 

^.  North  F<ibiu9  to  South  Fabius  River. — Between  these  streams  there 
are  4,960  acres  of  bottom  land,  mostly  swamp  and  heavy  timber,  very 
little  settled.  No  estimate  was  made  for  leveeing  this  district,  as  the 
expense  of  levees  would  be  very  great  and  the  amount  of  benefit  com- 
paratively smalL 

3.  South  Fabius  to  North  River. — ^The  proposed  levee  for  this  district 
commences  at  a  point  in  the  bluffs  above  high  water  and  runs  down  the 
south  side  of  South  Fabius  Biver  to  the  Mississippi,  down  the  Missis- 
sippi  to  North  Biver,  and  up  north  side  of  North  Biver  to  the  bluiis. 
This  district  contains  about  4,480  acres  of  rich  bottom  land,  a  great 
part  of  which  is  cultivated.  The  increase  in  value  of  this  land  will  be 
about  $89,600.  One  outlet  is  needed  near  Station  6,  North  Biver,  and 
it  is  proposed  to  place  there  six  lines  of  48  inch  iron  pipe,  with  proper 
valves  and  retaining  walls. 

4.  North  River  to  South  River. — Between  these  streams  there  are 
2,400  acres  of  bottom  land,  principally  swamp.  No  estimate  was  made 
for  levees  in  this  district. 

5.  South  River  to  Hannibal. — ^The  proposed  levee  for  this  district 
commences  at  the  bluffs  on  south  side  of  South  Biver  and  runs  down 
South  Biver  to  the  Mississippi,  thence  down  the  Mississippi  to  and 
across  the  foot  of  Bayou  St.  Gharles,  near  Hannibal,  to  the  high  ground. 
This  district  contains  about  11,360  acres  of  very  rich  bottom  land,  the 
most  of  which  is  at  present  covered  with  heavy  timber.  Levee  protec- 
tion would  increase  the  value  of  this  land  at  least  $25  per  acre,  or 
$284,000.  To  properly  drain  this  district  ten  lines  of  48-inch  iron  pipe 
will  be  required  at  the  foot  of  Bayou  St.  Gharles. 

The  grade  of  the  crown  of  the  levees  is  taken  at  3  feet  above  high 
water  of  1888,  for  which  suflScient  data  were  found  to  make  a  very  good 
approximation  to  the  true  grade  of  high  water  in  the  river.  A  bank  is 
estimated  for  with  a  4-foot  width  of  crown  and  a  slope  of  3  to  1  on  tlie 
river  side  and  2  to  1  on  the  land  side,  these  dimensions  being  consid- 
ered the  best  for  the  Upper  Mississippi  Biver,  having  been  successfully 
used  for  many  years  in  the  Sny  Island  levee  and  in  the  Warsaw  to 
Quincy  levee. 

E$tmaie$far  arUfieial  hank  to  preomi  averJUfw  of  the  wwi  hank  of  ike  Mi89i$sippi  Biver 
between  Lagramge  and  Hamnibal,  Mo, 

1.  Lftgrange  to  North  FabioB  Riyer  difltriot $161,986 

8.  South  Fabina  to  North  River  district 61,988 

5.  South  River  to  Hannibal  district 127,837 

Totdl 841,761 
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The  total  probable  increase  in  value  of  land  in  above  districts  will 
be  about  $703,200. 

Although  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  it  would 
appear  that  the  prcybable  increasie  in  value  of  land  is  much  greater  than 
the  estimated  cost  of  the  work. 

Attention  is  invited  to  the  fact  that,  in  order  to  make  this  improve- 
ment eflfective,  a  considerable  portion  of  the  work  estimated  for  is  not, 
properly  speaking,  on  the  Mississippi  River  at  all,  but  on  several 
small  rivers,  which  are  not  navigable  streams.  Certain  portions  of 
these  levees  are  above  the  flood  level  of  the  Mississippi,  but  are  needed 
to  keep  the  floods  of  the  streams  above  referred  to  from  filling  the  area 
inclosed  by  the  leveeB — a  condition  of  things  that  might  prevail  even 
where  the  Mississippi  proper  is  entirely  within  its  natural  banks. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Creek  to  Iowa  River 
levee  (how  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 
Vfery  respectfully,  your  obedient  servant, 

W.  R.  King, 
Lieut  Colj  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  ORAiaHiLL, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  m.  mrig8,  itnlted  states  civil  engtkrbr. 

United  States  Exoinekr  Office, 

Keokuk,  Toicttj  January  9, 1897. 

Colonel:  I  have  the  honor  to  Rtibmit  the  following  report  on  a  survey  between 
Lagrange  and  Hannibal,  Mo.,  with  an  estimate  of  cost  of  coustmeting  levees  *'with 
tlie  view  of  improving  navigation  by  preventing  the  Mississippi  River  from  overflow- 
ing its  banks  and  thereby  deepening  the  channel.'' 

A  survey  party  was  put  in  tne  field  September  20, 18:^6,  in  charge  of  Mr.  R.  Monroe, 
surveyor.  The  surveys  was  made  between  September  20  and  October  21.  The  weeds 
and  brush  were  so  thick  and  the  limits  of  time  and  expense  so  small  that  it  was  not 
possible  to  run  aa  many  lines  as  desirable.  The  grade  of  the  crown  of  the  levees 
was  taken  at  3  feet  above  hi^h  water  of  1888,  for  which  sufficient  data  were  found 
to  make  a  very  good  approximation  to  the  true  grade  of  high  water  in  the  river. 
The  snrvey  extends  £rom  Lagrange  to  Hannibal  Bridge,  a  distance  by  the  transit 
line  of  25  miles. 

The  area  which  it  is  proposed  to  inclose  by  levees  is  of  an  averaee  width  of  3 
miles,  and  the  soil  of  uie  bottom  lands  is  of  great  fertility  and  richness.  From 
l^agrange  to  the  North  Fabius  River  the  country  is  open  and  a  good  deal  of  it  is 
under  cultivation,  and  farm  land  is  probably  worth  from  $10  to  $50  per  acre,  depend- 
ing on  location.  No  doubt  the  construction  of  efficient  levees  will  enhance  the  value 
from  $20  to  $30  per  acre,  as  it  has  done  in  other  cases  farther  up  the  Mississippi 
where  the  Government  has  built  levees. 

Between  Lagrange  and  the  Fabius  River  there  is  one  considerable  creek — Dnrgans — 
which  expands  into  a  swamp  and  afterwards  discharges  into  the  Mississippi  2  miles 
above  Quincy  Bridge.  No  provision  is  considered  necessary  for  restraining  this  creek 
beyond  a  liberal  outlet  for  its  water  at  its  mouth.  A  similar  outlet  will  have  to  be 
provided  near  the  mouth  of  the  Fabius  River.  Considered  as  a  whole,  the  land  in 
(question  is  crossed  by  no  less  than  four  considerable  streams.  Of  these  the  North 
Fabius  is  the  largest  and  is  a  river  which  in  times  of  flood  ponrs  an  immense  quan- 
tity of  water  into  the  Mississippi,  and  often  inundates  the  whole  country  nearly  to 
Lagrange.  Some  small  attempts  have  been  made  at  levees  along  the  upper  part 
near  the  blulf,  but  they  are  weak  and  often  overtopped  by  floods.  North  and  South 
Fabius  drain  about  1,000  square  miles  of  territory,  and  their  sources  are  in  the  vicin- 
ity of  Glen  wood  Junction.  Mo.,  a  distance  of  about  90  miles  northwest  of  its  junction 
with  the  Mississippi.  Tney  flow  through  a  broken  and  hilly  country,  and  their 
freshets  are  sudden  and  violent.  The  South  Fabius  is  the  smaller  stream  and  Joins 
the  North  Fabius  just  before  it  enters  the  Mississippi.  Between  the  two  streams  the 
country  is  mostly  swamp  and  heavy  timber,  and  is  verv  little  settled.  There  are  few 
houses  or  roads  in  the  bottoms,  and  those  who  own  lands  mostly  live  at  the  bluff 
above  high-water  mark.  North  River,  the  next  stream  in  size,  is  smaller  than  the 
FabiuB,  bat  it  is  subjeot  also  to  heavy  and  sudden  freshets.    South  River,  the  small- 
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est  of  the  fonr  streams,  is  the  least  Rnbject  to  iniindation.  South  of  all  these  streams 
is  the  so-called  Bayou  St.  CbarloS;  a  slough  that  cuts  off  a  very  considerable  tract 
of  land,  and  after  leaving  the  Mississippi  finds  its  way  back  to  the  bluff,  and  after  a 
course  of  7  miles  enters  the  main  river  again  1  mile  above  the  bridse  at  Hannibal. 
The  island  between  Bayou  St.  Charles  and  the  main  river  is  mostly  covered  with 
timber,  and  slones  baek  from  the  Mississippi  toward  the  bluff;  but  the  soil  is  most 
fertile,  and  oomd  be  cultivated  to  advantage  were  it  not  for  the  floods  of  the 
Mississippi. 

The  lines  in  red  are  actually  surveyed  lines,  and  all  topography  near  the  levees  is 
from  this  survey.  The  bluffs  and  the  river  bank  on  the  east  side  are  firom  the  Com- 
mission map,  published  by  the  Mississippi  River  Commission. 

In  my  estimate  no  provision  is  made  for  a  levee  between  the  twoFabius  rivers  nor 
between  North  River  and  South  River.  These  are  inconsiderable  areas  of  swampy, 
wild  land,  which  it  seems  useless  at  present  to  take  into  account.  Owing  to  the  low- 
ness  of  the  ground  you  will  perceive  that  all  levees  will  have-  to  go  back  to  the 
bluff.  What  I  said  about  outlets  in  a  report*  on  the  Alexandria-Canton  survey  will 
apply  with  the  same  or  greater  force  to  these  districts,  which  are  loWer,  and  where, 
if  possible,  the  rainfall  is  greater.  Last  July  8  inches  of  rain  fell  in  Hannibal  in  less 
than  a  week,  and  ^  ithin  one  week  of  the  present  writing  5  inches  fell  in  forty-eight 
hours.  If  the  land  is  not  to  be  inundated  by  the  rainfall  ponded  up  behind  the 
levees,  no  less  liberal  estimate  for  the  drainage  at  the  »foot  of  each  district  must  be 
made  than  in  the  district  from  Alexandria  to  Canton.  The  levels  and  profiles  refer 
to  the  Cairo  datum,  established  by  the  Mississippi  River  Commission.  The  bench 
marks  of  that  survey  served  to  check  the  levels  and  transit  work  most  admirably. 

The  following  Is  an  estimate  of  the  areas  of  land  affected  by  the  proposed  work : 

Acres. 

Lagrange  to  mouth  of  Fabins  River 16,480 

Between  South  Fabins  and  North  rivers 4,480 

Between  South  River  and  foot  of  Bayou  St.  Charles 11,360 

Total 32,320 

Between  North  and  South  Fabins  rivers  the  area  is  4,960  acres,  and  between  North 
and  South  rivers  2, 400  acres,  the  protection  of  which  land  is  not  at  present  considered. 

I  append  an  estimate  for  a  levee  of  a  4-feet  width  of  crown  and  with  slopes  of  1  in 
3  on  the  outside  of  the  levee  and  1  in  2  on  the  inside.  No  chtimate  of  land  damages 
is  made,  as  it  is  assumed  that  the  land  necessary  for  the  levee  will  be  donated. 

E$timate8for  artificial  hank  to  prevent  overflow  of  the  west  hank  of  the  MiesUHppi  River 
between  Lagrange  and  Hannihal,  Mo. 

1.  Lacrange  to  North  Fabins  River  district : 

461,824  cubic  yards  earthwork,  from  Lagrange  to  month  of  Fabins  River, 

at  15  cents $69,274 

152,291  cubic  yards  earthwork  on  north  bank  of  North  Fabins  River,  at 

15  cents 22,844 

Two  outlet  sluices  of  masonry,  252  square  feet  of  openings,  one  at  mouth 

of  Durgans  Creek  and  the  other  near  month  of  Fabins  River 40, 000 

Engineering  and  contingencies,  at  15  percent 19,818 

Total 151,936 

3.  South  Fabins  to  North  River  district: 

106,991  cubic  yards  earth  work  on  Mississippi  River,  at  15  cents 16, 049 

119,048  cubic  yards  earthwork  on  South  Fabins  River,  at  15  cents 17, 857 

113,313  cubic  yards  earthwork  on  North  River,  at  15  cents 16, 997 

Outlet  at  Station  6,  North  River:  6  lines  of  48-inch  iron  pipe,  with  proper 

valves  and  retaining  walls 3,000 

Engineering  and  contingencies,  at  15  per  cent 8,085 

Total 61,988 

5.  South  River  to  Hannibal  district: 

566,461  cubic  yards  earthwork  on  Mississippi  River,  at  15  cents 84, 969 

144,625  cubic  yards  earthwork  on  South  River,  at  15  cents 21, 694 

Outlet  at  Bayou  St.  Charles:  10  lines  of  48- inch  iron  pipe,  with  proper 

valves  and  retaining  walls 4,500 

Engineering  and  contingencies,  at  15  per  cent 16,674 

Total 127,837 

*  Printed  in  House  Doc.  No.  223,  Fifty-fourth  Congress,  second  session. 
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Summary  of  e$timate8, 

La^ange  to  North  Fabins  River , $151,936 

South  Fabiiis  to  North  River 61,9^8 

South  River  to  Hannibal 127,837 

Total 341,761 

Respectfully  submitted. 

M.  Mrigs, 
United  States  CiHl  Engineer. 
lieut.  Col.  W.  R.  Euro, 

Carpi  of  Engineers,  U.  S.  A, 


XlO. 

SURVEY  OF  EGYPTIAN  LEVEE  ALONG  THE  SOUTH  BANK  OF  DES  MOINES 
RIVER  TO  OR  NEAR  MISSISSIPPI  RIVER  AT  ALEXANDRIA,  MISSOURI; 
THENCE  ALONG  THE  WEST  BANK  OF  SAID  RIVER  TO  TERMINUS  OF 
SAID  EGYPTIAN  LEVEE:  AND  ESTIMATE  OF  COST  OF  RAISING  AND 
STRENGTHENING  SAID  -LEVEE  SO  AS  TO  CONFINE  THE  WATER  TO 
THE  RIVER  AND  THEREBY  DEEPEN  THE  CHANNEL  AND  IMPROVE 
NAVIGATION. 

[Printed  in  House  Doc.  No.  228,  Fifly-fourth  Congress,  seoond  sessioa.] 

Office  op  the  Chief  op  ENamEERS, 

United  States  Army,' 
Washington,  X>.  0.,  January  25^  1897. 
Sir:  The  river  and  harbor  act  of  June  3,  1896,  contains  an  appro- 
priation for  improving  Mississippi  River  from  St.  Paul  to  the  mouth  of 
the  Missouri  River,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  matie,  among  which 
is  the  following: 

Egyptian  levee,  beginning  at  a  point  on  the  Dee  MoinM  River,  in  the  connty  of 
Clark,  State  of  MiHSonri,  running  along  the  south  bank  of  said  river  to  or  near  the 
Mississippi  River  at  Alexandria,  thence  along  the  west  bank  of  said  river  to  terniiuiis 
of  said  Egyptian  levee,  and  estimate  the  cost  of  raising  and  strengthening  said  levee 
so  as  to  confine  the  water  to  the  river  and  thereby  deepen  the  channel  and  improve 
navigation. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers,  and  I  have 
now  the  honor  to  submit  the  accompanying  copy  of  rei)ort  of  January 
18,  1897,  with  map,*  by  that  oflQcer,  giving  the  results  of  the  survey 
made  during  the  months  of  October  and  November,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  raising  and 
strengthening  of  existing  levees  and  the  building  of  new  ones  where 
needed,  and  he  estimates  the  cost  at  $285,500. 

He  states  the  advantages  to  be  derived  from  the  proposed  levees  as 
a  protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  as  proposed  will  not  be  of  any  benefit  to  navi- 
gation, and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work 
is  undertaken  by  the  General  Government,  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

•Not  reprinted.  Printed  in  House  Doc.  No.  223,  Fifty-fourth  Congress,  second 
session. 
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bepobt  of  lisut.  col.  w.  b.  king,  cobps  .of  bngineebs. 

United  States  Engineer  Office, 

RocJc  Islandy  III,,  January  18^  1897. 
Oenebal:  The  river  aud  harbor  act  of  Jane  3, 1896,  oon tains  the 
following  item: 

Aud  the  Secretary  of  War,  oat  of  the  money  herein  appropriated  and  authorized 
to  be  expended  for  improvement  of  the  Mississippi  Kivor  from  St.  Paul  to  the  mouth 
of  the  Missouri  River,  shall  cause  surveys  to  be-made  and  cost  of  improvements  to 
be  estimated,  as  follows:     *    *    * 

Alao  of  the  Egyptian  Levee,  beginning  at  a  point  on  the  Des  Moines  River,  in  the 
county  of  Clark,  State  of  Missouri,  running  along  the  south  bank  of  said  river  to  or 
near  the  Mississippi  River  at  Alexandria;  thence  along  the  west  bank  of  said  river 
to  terminus  of  said  Egyptian  Levee ;  aud  estimate  the  cost  of  raising  and  strengthen- 
ing said  levee  so  as  to  confine  the  water  to  the  river  and  thereby  deepen  the  channel 
and  improve  navigation. 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
is  that  the  Government  desires  an  estimate  of  the  cost  of  raising  and 
strengthening  ( xisting  levees  and  of  building  new  ones  where  needed. 

The  survey  was  made  by  a  party  in  charge  of  United  States  Civil 
Engineer  M.  Meigs,  assisted  by  Surveyor  E.  Monroe,  in  October  and 
November,  1896.  31  r.  Meigs's  report  and  a  map  of  the  survey  are  here- 
with inclosed,  and  should  be  referred  to  for  details. 

The  survey  at  first  embraced  the  territory  inclosed  by  the  Des  Moines 
and  Fox  rivers  and  their  levees,  but  was  afterwards  extended  from 
Alexandria  to  Canton  in  order  to  make  sure  of  including  the  whole 
area  covered  by  the  clause  of  the  act  above  quoted.  It  is  probable  that 
Congress  desired  only  an  examination  of  the  ground  first  mentioned ; 
but,  as  the  information  has  been  gained,  the  district  between  Alexan- 
dria and  Canton  will  also  be  considered. 

The  high-water  slopes  and  the  crown  of  the  proposed  levees  along 
the  Mississippi  Biver  from  Alexandria  to  Canton  were  placed  at  the 
same  elevations  as  at  opposite  points  on  the  Warsaw  to  Quincy  Levee 
on  the  Illinois  side  of  the  river,  the  grade  being  3  feet  above  high  water 
of  1892.  This  was  done  because  of  the  impossibihty  of  obtaining  a 
sufficient  number  of  accurate  high-water  marks  on  the  west  side. 

Where  new  levees  are  estimated  for,  they  are  given  a  4-foot  crown, 
with  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land  side, 
these  dimensions  being  considered  best  for  the  Upper  Mississippi  River, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Quincy  Levee. 

The  profile  shows  a  continuous  line  from  St.  Francisville,  on  the  Des 
Moines  Ki  ver,  to  near  Canton,  on  the  Mississippi  Biver,  and  various  side 
lines  running  up  the  tributaries  flowing  into  the  Mississippi  between 
Alexandria  and  Canton.  The  tract  of  land  in  question  is  bounded  on 
the  east  by  the  Mississippi  liiver,  on  the  north  by  the  Des  Moines  Biver, 
and  on  the  west  by  the  bluffs — a  triangular  area  about  6^  miles  in  its 
widest  part  and  extending  from  Alexandria  to  Canton,  a  distance  of  11^ 
miles.    It  contains  about  32,500  acres  of  reclaimable  land. 

For  convenience  in  description  and  for  other  reasons  the  area  to  be 
inclosed  has  been  divided  into  two  districts.  The  upper  one,  called  the 
Egyptian  Levee  district,  comprises  the  bottom  lands  between  the  Des 
Moines  and  Fox  rivers,  and  the  lower,  called  the  Gregory  district,  the 
lands  below  Fox  River. 

1.  Egyptian  Levee  district — This  district,  which  lies  between  the  De« 
Moines  and  Fox  rivers,  or,  in  other  words,  between  the  Egyptian  an<l 
Fox  levees,  has  been  long  settled  and  is  extensively  cultivated.    The 
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80-called  Egyptian  Levee  protects  it  from  floods  of  the  Des  Moines  Biver 
and  the  levee  on  the  north  side  of  Fox  Eiver  protects  it  from  the  Fox. 

These  levees  are  of  good  dimensions  and  probably  strong  enoagh  for 
their  pui'pose,  provided  the  Egyptian  Levee  is  protected  against  the 
erosion  of  the  banks  of  the  Des  Moines/  As  will  be  SQen  on  the  map, 
the  Des  Moines  Eiver  at  each  bend  has  in  time  past  encroached  upon 
the  levee  and  destroyed  it.  To  make  the  bed  of  the  Des  Moines  Biver 
stable  appears  to  be  the  simplest  way  of  maintaining  the  Egyptian 
levee,  and  this  can  be  done  by  protecting  the  shore  of  each  bend  when*, 
it  approaches  the  levee.  It  will  also  be  necessary  to  rebuild  and 
strengthen  about  1^  miles  of  the  Egyptian  Levee  and  to  build  a  new 
levee  from  Alexandria  down  the  Mississippi  Biver  and  up  the  Fox 
Kiver  to  a  junction  with  the  Fox  Eiver  Levee.  A  drainage  outlet  of 
stone  or  iron  and  with  252  square  feet  of  openings  is  estimated  for. 
This  outlet  will  be  placed  near  the  southeast  corner  of  the  district, 
eniptyiwg  into  old  Fox  River,  and  will,  it  is  thought,  be  of  sufficient 
capacity  to  rapidly  carry  off  the  water  of  floods  caused  by  breaks  in  the 
levees  or  by  abnormal  rains. 

The  Egyptian  Levee  district  contains  about  11,000  acres  of  bottom 
land,  and  thorough  levee  protection  will  insure  an  increase  in  the  value 
of  the  land  of  about  $20  per  acre,  or  $220,000. 

2.  Gregory  district — The  land  in  this  district  is  similar  in  character 
to'  that  of  the  Egyptian  Levee  district.  There  run  through  it  Honey 
Creek  and  Sugar  Creek,  both  of  which  in  times  of  flood  carry  consider- 
able water,  although  much  less  than  the  Fox  River. 

It  is  proposed  to  enlarge  and  strengthen  the  levee  on  the  south  side 
of  Fox  River,  building  new  embankment  where  necessary,  and  to  carry 
it  across  the  river  so  as  to  divert  that  stream  into  its  old  channel, 
emptying  into  the  Mississippi  just  below  Alexandria.  In  carrying  out 
this  i)lan,  it  will  be  necessary  to  remove  the  railroad  embankment  which 
crosses  the  upper  mouth  of  the  Fox  River,  and  to  build  in  its  place  a 
bridge.  It  is  further  proposed  to  construct  a  new  levee  from  the  east 
end  of  the  Fox  River  Levee  to  the  Mississippi  River,  and  thence  down 
the  Mississippi  to  a  point  about  4  miles  above  Canton,  where  the  blufis 
come  near  the  river. 

Two  dj'aiuage  outlets  will  be  needed  and  are  estimated  for,  the  same 
being  planned  of  the  same  dimensions  as  the  one  in  the  upper  district. 
One  of  these  outlets  is  located  at  the  mouth  of  Fox  River,  to  carry  the 
water  of  Sugar  and  Honey  creeks,  and  the  other  at  the  lower  end  of 
the  district  neai-  the  head  of  Tully  Island. 

The  area  of  the  Gregory  district  bottom  land  is  about  21,600  acres, 
and  thorough  levee  protection  will  increase  its  value  about  $20  per 
acre,  or  $430,000. 

Estimate  for  artifioial  lank  to  prevent  orerjiow  of  weal  bank  of  Mississippi  Bivm'  atthe 
Egyptian  Levee  and  between  Alejcandria  and  Canton. 

1.  Egyptian  Levee  district - $92,000 

2.  Gregory  district 198,500 

Combined  estimate  for  both  districts 285,500 

Probable  increase  invalne  of  land 650,000 

Although  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  it  seems 
thjit  tlie  probable  increase  in  value  of  land  is  far  in  excess  of  the  esti- 
nmted  cost  of  the  work. 
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Attention  is  invited  to  the  fact  that  iu  order  to  make  this  impxove* 
meut  efiective  a  considerable  portion  of  the  work  estimated  for  is  not, 
properly  speaking,  on  the  Mississippi  River  at  all,  but  on  the  Des 
Moines  and  Fox  rivers,  which  are  not  navigable  streams.  Certain 
portions  of  these  levees  are  above  the  flood  level  of  the  Mississippi, 
but  are  needed  to  keep  the  floods  of  the  streams  just  mentioned  from 
filling  the  area  inclosexl  by  the  levees — a  condition  of  things  that  might 
prevail  even  when  the  Mississippi  proper  is  entirely  within  its  natural 
banks. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Greek  to  Iowa  Biver 
Levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 
Very  respectfully,  your  obedient  servant, 

W.  ».  Kma, 
JJieut.  Ooly  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Oeaighill, 

Chief  of  UngineerSy  U*  8.  A. 


BBPORT  OF  MB.  K.  VBIOa,  UNXTKD  STATES  CIVIL  BHaiKBXB, 

IlNrrBD  Statks  Enqinekb  Officv, 

Kwkuk,  Impa,  January  8, 1897, 

Colonbl:  I  haye  the  honor  to  submit  the  folio wmg  report  on  the  sarvey  of  the 
Egyptian  Levee,  and  of  the  levee  Burvey  south  of  Alexandria  to  the  vicinity  of  Canton, 
on  the  Mississippi  Kiver: 

In  compliance  with  your  instructions  of  August  24, 1896,  a  party  waa  placed  in  the 
field  under  the  charge  of  Mr.  R.  Mouroe,  surveyor,  and  the  actual  woric  of  the  sur- 
vey extending  from  St.  Francis ville  to  Canton  embraced  the  time  between  October 
21  and  November  11.  The  maps  of  the  Mississippi  Biver  Commission  gave  as  ahan- 
dant  points  to  check  both  levels  and  alignment,  and  oar  map  was  plotted  first  on  a 
scale  of  1 :  10,000  and  then  reduced  to  a  scale  of  1 :  20,000  and  compared  with  the  Com- 
mission map,  the  a^ement  being  excellent  and  famishing  a  test  of  the  accuracy  of 
the  survev.  In  filling  out  the  details  of  the  map  it  seemed  to  me  best  to  show  bol^ 
sides  of  the  river  and  all  existing  leyees,  from  which  a  better  idaa  of  the  problem 
and  of  the  enormons  contraction  the  construction  of  these  Isvees  will  cause  can  be 
obtained. 

On  the  map  all  lines  actually  run  are  indicated  by  station  nambers  marked  in  red 
figures.  Proposed  levees  which  were  not  projected  until  after  the  completion  of  the 
survey  and  map  are  indicated  in  broad  red  lines.  The  profile  of  these  projeoted 
portions,  where  the  line  was  not  actually  run,  is  an  approximation  only,  bat  suffi- 
ciently accurate,  I  think,  for  the  purpose  of  an  initial  estimate.  The  high-water 
slopes  and  the  crown  of  the  levee  were  placed  at  the  same  height  as  at  opposite 
points  on  the  east  side  of  the  river,  the  grade  being  3  feet  above  high  water  of  1892. 
It  was  found  difficult  on  the  west  side  to  obtain  a  sufficient  number  of  accurate  high- 
water  marks,  and  the  very  careful  determination  made  on  the  east  side,  where  the 
water  lines  were  abundantly  shown  upon  the  levee  itself  at  very  short  distances 
apart,  was  considered  better  than  the  use  of  the  scattering  high- water  marks  which 
were  found  between  Alexandria  and  Canton.  The  slope  of  the  river  was  so  well 
determined  on  the  Warsaw-Quincy  Levee  that  it  was  thought  unnecessary  to  attempt 
to  improve  it. 

The  profile  shows  a  continuous  line  from  St.  Francisville,  on  theDesHoinas  River, 
to  near  Canton,  on  the  Mississippi,  and  the  various  side  lines  ran  up  the  tribotaries 
flawing  into  the  Mississippi  between  Alexandria  and  Canton.    It  waa  not  found 

f>racticable,  with  the  means  at  disposal,  to  run  lines  on  both  sides  of  all  these  streams, 
t  can  be  assumed,  however,  without  any  material  error,  that  the  banks  average 
equidly  high  on  both  sides,  and  that  the  expense  of  a  levee  on  one  side  would  be  about 
duplicated  on  the  other.  The  tract  of  land  affected  by  these  levees  is  bounded  on 
the  east  by  the  Mississippi  River,  on  the  north  b^  the  Des  Moines  River,  and  on  the 
west  b^  the  bluffs  of  the  Mississippi  Valley,  making  a  triangular  area  of  land  meas- 
uring m  its  widest  part  6^  miles  and  extending  from  Alexandria  to  Canton,  a  dis- 
tance of  Hi  miles.  It  is  an  area  of  unsurpassed  fertility  and  of  inexhaustible  soil; 
the  ground  is  very  flat  and  well  oultiyatea,  and  the  cornfields  are  almost  continuous 
idl  ovar  its  extent.    The  Fox  River,  a  stream  of  oonsidarahle  siae  in  times  of  freshets, 
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divides  this  triangle  into  two  unequal  parts,  and  enters  the  Mississippi  in  two 
months  (or  did  in  former  times),  one  within  one- half  mile  of  Alexandria  and  the 
other  just  above  Gregory,  Mo.  The  railroad  company,  in  constmcting  its  line  from 
Keokuk  to  St.  Louis,  ouilt  an  embankment  across  the  upper  mouth,  so  that  the  dis- 
charge is  now  entirely  by  the  lower  mouth,  near  Gregory.  Long  ago  the  continual 
freshets  of  the  Fox  and  tne  Des  Moines  rivers  led  to  the  construction  of  levees  alons 
these  streams,  and  also  to  some  small  attempts  along  Honey  and  Sugar  creeks  and 
the  Mississippi  River  front  in  the  vicinity  ot  Gregory. 

The  value  of  the  land  for  farming  purposes  well  justifies  these  levees,  and  in  a  por- 
tion of  the  area,  at  least,  the  levees  nave  been  maintained  by  taxation  on  the  lands 
benefited,  under  the  laws  of  the  State  of  Missouri.  The  farming  lands  are  estimated 
as  worth  from  $25  to  $50  per  acre,  and  80  bushels  of  com  and  40  bushels  of  wheat  are 
not  unusual  croi>s.  The  great  drawback  to  the  land  is  its  extreme  flatness.  I^ike 
most  alluvial  bottoms,  the  land  is  highest  on  the  margin  of  the  streams,  <uid  when 
they  get  out  of  their  banks  and  overflow  the  wide  areas,  which  are  very  slowly 
drained  off,  they  canse  great  destruction  of  property.  An  adeqaate  system  of  levees 
wbich  would  protect  these  lands  from  overnow  would  no  doubt  add  from  $20  to  $30 
per  acre  to  their  value. 

In  considering  the  problem  of  leveeing  these  bottoms  it  must  be  borne  in  mind 
that  there  is  no  suitable  defense  s^ainst  the  Mississippi  River  unless  the  levees  are 
closed  at  the  lower  end.  On  the  Lower  Mississippi  it  is  possible  and  customary  to 
leave  the  lower  end  of  the  district  open,  which  permits  all  the  surface  water  to  drain 
off  as  rapidly  ss  possible,  and  in  floods  only  a  comparatively  small  portion  of  the 
district  is  afi^cted  by  backwater.  In  the  present  case  the  districts  are  so  short  and 
the  slopes  so  flat  that  so  soon  as  the  river  gets  over  its  banks  it  inundates  a  great 
part  and  at  very  high  water  covers  the  whole  area,  and  there  would  be  no  protection 
at  all  unless  the  levees  were  made  continuous.  In  this  case  the  matter  of  adeqaate 
drainage  becomes  of  importance.  If  large  and  efficient  outlets  are  not  made  the 
rainfall  alone  is  sufficient,  when  hindered  from  flowing  off,  to  submerge  large  por- 
tions of  the  districts.  Within  the  past  few  days  we  have  had  a  rainfall  of  5  inches 
in  forty- eight  hours,  and  it  can  easily  be  seen  that  with  a  closed  levee  about  this 
land  it  would  be  submerged  for  a  long  time  by  snoh  a  rainfall  if  there  were  not  very 
large  ontlets  made  for  the  drainage  water. 

On  the  Warsaw-Qnincy  levee  they  have  had  six  48-iDch  pipes  at  the  lower  end  of 
the  Lima  Lake  district  for  several  years,  and  have  found  them  inadequate  to  carry 
off  the  water.  They  have  recently  added  fonr  more  pipes  of  the  same  size,  making 
ten  in  all,  and  even  with  this  increased  area  of  outlet  it  is  entirely  too  smaU  to  save 
the  lower  end  of  the  district  from  inundation  in  times  of  prolonged  wet  weather. 

I  have  considered  it  advisable  to  separate  the  upper  district,  cut  off  by  Fox  River, 
from  the  lower  end,  calling  one  the  Egyptian  levee  district,  and  the  other  Gregory 
district,  and  to  treat  them  separately. 

Egyptian  Jevee  dUtrict — This  district,  between  the  Fox  and  the  Des  Moines  rivers, 
is  the  more  valuable  of  the  two.  It  was  the  first  settled  and  is  the  most  cultivated. 
The  so-called  Egyptian  levee  protects  it  from  the  floods  of  the  Des  Moines  River,  and 
the  levee  on  the  north  side  of  the  Fox  River  protects  it  from  the  Fox.  These  levees 
are  of  good  dimensions,  and,  in  the  opinion  of  the  inhabitants  and  landowners  witii 
whom  I  have  conversed,  are  sufficient  for  their  purpose  and  can  be  maintained  by 
their  system  of  taxation,  provided  the  Egyptian  levee  is  protected  against  the  erosion 
of  the  banks  of  the  Des  Moines  River.  Both  of  these  levees  were  built  under  the 
laws  of  the  State  of  Missouri,  and  are  maintaiued  by  taxation. 

The  E^ptian  levee  is  about  9^  miles  long,  and  extends  from  St.  Franoisville  to 
Alexandria.  As  will  be  seen  on  the  map,  the  Des  Moines  River  at  each  bend  has  in 
time  past  encroached  upon  the  levee  and  destroyed  it,  and  the  portions  of  aban- 
doned levee,  with  the  newer  constructions  farther  back,  are  plainly  shown.  The 
Des  Moines  River  is  a  rapid  stream,  with  a  much  greater  slope  than  the  Upper  Mis- 
sissippi, and  with  banks  of  a  more  yielding  nature.  The  map  shows  in  dotted  lines 
the  position  of  the  river  bank  when  the  old  Government  land  survey  was  made. 
To  give  stability  to  the  bed  of  the  Des  Moines  River  seems  to  be  the  simplest  way 
of  protecting  the  Egyptian  levee,  and  this  means  riprapping  the  shore  of  each  bend 
where  it  approaches  the  levee. 

The  language  of  the  act  providing  for  these  surveys  is  snoh,  however,  that  it  was 
thought  best  to  project  the  levee  as  far  down  as  Canton,  in  order  to  satisfy  any 
doubt  as  to  what  was  actually  meant.  It  will  be  seen  that  adopting  the  grades  of 
the  levee  (3  feet  above  high  water  of  1S92)  on  the  east  side  of  the  nver,  it  will  be 
necessary  to  rebuild  and  strengthen  about  1^  miles  of  the  Egyptian  levee  and  to 
build  a  new  levee  from  Alexandria  to  some  point  below. 

I  am  satisfied,  after  studying  the  matter,  that  if  we  are  to  prevent  the  Fox  River 
from  overliowmgits  banks  the  simplest  and  least  expensive  method  will  be  to  divert 
it  from  its  present  course  and  let  it  discharge  at  its  upper  mouth,  near  Alexandria. 
This  will  vastly  reduce  the  amount  of  levee  and  cross  levee  necessary  to  keep  the 
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liyer  within  bonndB,  and  will  ftimish  a  better  outlet  in  time  than  the  present  one, 
shortening  its  length  several  miles,  and  consequently  g:iying  it  a  steeper  slope. 

I  have  projected  the  crest  of  the  levee  on  a  level  line  ft-om  the  Mississippi  to  inter- 
sect with  the  levees  of  the  Fox  and  Dee  Moines  rivers  already  existing.  These 
levees  seem  to  be  snfflciently  high  lind  strong  to  restrain  the  floods  which  obtain  on 
these  streams.  These  floods  last  only  a  few  days  at  a  time,  and  are  quite  different 
in  their  effect  and  in  the  means  required  to  withstand  them,  from  the  prolonged 
floods  of  the  Mississippi,  which  cause  the  levees  to  become  rotten  aud  water-soaked, 
and  thev  should  consequently  be  given  the  greater  cross  section.  I  consider  that  the 
available  means  are  sufficient  to  maintain  the  side  levees  as  they  have  been  msdn- 
tained  heretofore,  and  my  estimate  is  based  on  this  assuniption. 

The  city  of  Alexandria,  it  will  be  seen  by  inspection  of  the  map,  is  in  a  position 
to  be  flooded  should  the  Des  Moines  levee  break,  and  also,  though  in  a  lesser  degree, 
in  case  of  a  break  in  the  Fox  River  levee  in  the  western  part  of  the  district.  The 
embankment  of  the  Keokuk  and  Western  Railway,  although  it  has  16  trestles  in  it, 
so  confines  the  water  when  a  break  in  the  levee  occurs  on  the  Des  Moines  River  side 
that  the  water  rushes  into  Alexandria  and  floods  the  town ;  and  it  is  feared  that,  if 
a  levee  is  built  connecting  the  Egyptian  and  Fox  River  levees,  the  floods  will  be 
increased  unless  liberal  provision  is  made  for  the  escape  of  water.  Accordingly,  I 
have  provided  in  my  estimate  for  an  outlet  42  feet  wide  by  6  feet  high,  to  be  built 
of  masonry  or  iron,  and  I  do  not  think  it  will  be  too  large.  The  area  of  the  Egyp- 
tian levee  district  is  11,000  acres. 

Oregory  dUtrict.— This  district,  extending  ftom  the  upper  mouth  of  the  Fox  River 
to  near  Canton,  is  similar  in  character  and  in  the  disposition  of  the  ground  to  the 
Egyptian  district.  It  is,  however,  traversed  by  Honey  Creek  and  Sugar  Creek,  both 
of  whieh  in  times  of  flood  carry  considerable  water,  although  far  less  than  the  Fox 
River.  If  the  plan  of  diverting  Fox  River  and  causing  it  to  discharge  by  the  old 
upper  mouth  is  carried  out,  we  will  have  to  remove  the  railroad  embankment  which 
crosses  the  former  upper  channel  of  Fox  River  and  build  in  its  place  a  bridge,  besides 
moving  or  rebuilding  the  wagon  bridge  across  Fox  River. 

The  area  of  the  district  is  21,500  acres,  and  the  value  of  the  land  is  but  little  less 
than  that  in  the  Egyptian  levee  district.  So  far  as  I  can  learn,  the  levees  in  this 
district  have  been  built  with  private  means.  Those  on  the  south  side  of  Fox  River 
and  on  the  two  creeks  mentioned  are  not  so  large  nor  so  well  constructed  as  those  in 
the  Egyptian  levee  district,  and  are  built  with  the  idea  of  protecting  private  ground 
and  not  located  in  many  cases  with  Judgment  or  with  regard  to  permanency.  There 
are  about  11  miles  of  levee  extending  IVom  Gregory  southward,  which  was  built  at  the 
expeBse  of  one  man.  This  is  a  fairly  ^ood  levee,  although  its  grades  are  verv  uneven. 
It  u  built  about  80  feet  back  from  the  river,  and  is,  in  this  particular  case,  saie  enough, 
as  nearly  the  whole  length  of  it  is  defended  by  a  riprap  shore  protection  put  in  oy 
the  United  States  for  the  regulation  of  the  Mississippi  River.  Our  line,  as  a  rule, 
was  kept  back  about  250  feet  from  the  river.  At  the  village  of  Gregory  the  river 
bank  is  now  so  near  the  houses  that  there  is  little  room  for  a  levee,  excepting  on  the 
extreme  verge  of  the  river,  unless  we  go  back  of  the  town  and  leave  the  houses 
unprotected.  Our  estimate  is  for  a  levee  back  of  the  town,  but  it  will  not  cost  any 
more  to  put  it  on  the  river  bank. 

The  railroad  embankment  in  both  of  these  districts  is  too  low  to  serve  as  a  levee. 
Being  submerged  at  high  water,  and  being  composed  largely  of  loose  rock,  it  is  unfit 
for  loTse  purposes.  It  does  not  seem  worth  wnile,  therefore,  to  attempt  to  use  any 
part  of  this  embankment  for  a  levee.  It  would  be  very  expensive  to  attempt  to 
raise  the  track  and  make  the  levee  water-tight,  and  hence  its  use  has  not  been 
considered. 

The  survey  was  stopped  at  a  point  about  4  miles  above  Canton,  as  the  blufb  at  that 
point  are  so  near  the  river  that  a  levee  was  not  considered  necessary. 

The  treatment  of  Honey  and  Sugar  creeks  is  a  problem.  The  original  line  of  survey 
shows  that  Honey  Creek  formerly  ran  through  the  center  of  the  district  and  drained 
off  in  the  slough  behind  Tully  Island.  The  levees  built  in  recent  years  have  cut  off 
this  water  and  diverted  it  into  Sugar  Creek,  the  two  together  flowing  into  Fox  River 
after  uniting.  To  provide  for  the  drainage  of  these  streams,  my  plan  contemplates 
a  large  outlet  at  the  present  mouth  of  Fox  River,  which  will  no  longer  be  occupied  by 
that  river,  and  the  bed,  Arom  150  feet  to  SOO  feet  wide,  will  form  a  reservoir  for  equal- 
izing the  now  of  water  and  allowing  it  to  escape  by  the  outlet  before  damage  is  done. 
Of  course,  when  the  Mississippi  is  niffh,  this  water  will  seek  an  outlet  at  the  south. 
A  similar  outlet  is  contemplated  at  tne  end  of  the  district,  near  the  head  of  Tully 
Island.  All  three  outlets— that  is,  the  one  in  the  Egyptian  Levee  district  and  the 
two  in  this  district— are  proposed  of  the  same  dimensions,  namely,  252  square  feet  of 
area. 

It  is  probable  that  the  interpretation  of  the  law  of  Congress  is  satisfied  by  the 
Buxvej  end  plan  extending  from  Fox  River  LsTse  around  to  the  Egyptian  Levee. 
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This  reatriotB  very  muoh  the  amoimt  of  work  oontemplftted  and  will  improve  the 
Egyptian  Levee  district  alone. 

No  estimate  is  made  for  land  damages.  It  is  presumed  that  the  land  will  he 
donated,  although  it  is  a  question  whether  this  will  oe  done.  I  find  a  great  diversity 
of  opinion  among  the  owners  of  the  land  along  the  bottoms,  many  holding  that  the 
damage  from  seepage  and  rainfall  restrained  by  the  levees  from  flowing  off  more 
than  counteracts  the  benefit  derived  from  the  protection  of  the  land  against  the 
occasional  occurrence  of  high  water.  Farmers  tell  me  that  they  lose  about  one  crop 
in  seven  by  high  water  from  the  Blississippi,  and  that  the  benefit  to  the  Umd  from 
the  silt  deposited  more  than  compensates  for  the  loss  of  an  occasional  crop.  Hie 
June  rise,  which  usually  is  the  one  most  feared,  does  not  always  occur,  and  even 
when  it  does  it  frequently  drains  off  in  time  to  plant  and  mature  -some  one  of  the 
manv  different  crops  for  which  the  land  is  well  adapted. 

Where  a  new  levee  is  to  be  built  or  old  levees  strengthened,  estimates  are  made  for 
a  4-foot  crown  and  slopes  of  1  in  3  and  1  in  2  on  the  nver  and  land  side  of  the  levees, 
respectively. 

Estimate  f&r  artyieial  hank  to  prevent  overflow  of  we$t  hank  of  Afteeieeippi  Siver  at  the 
Egyptian  Levee  and  between  Alexandria  and  Canton. 

!•  Ejgyptian  Levee  district : 

^,506  cubic  yards  earthwork,  repairing  and  strengthening  Egyptian 

Levee,  at  15  cents $8^526 

83,629  cubic  yards  earthwork  in  new  levee  from  east  end  of  Egyptian 

Levee  to  upper  mouth  of  Fox  River,  at  15  cents 6,044 

109,654  cubic  yards  earthwork,  repairing  Fox  River  Levee  Tnorth  side) 

and  building  new  levee  to  Mississippi  River  at  upper  moutn  of  the  Fox 

River^  at  15  cents 16,448 

14,000  linear  feet  of  shore  protection  on  Des  Moines  River,  at  $2.50 35, 000 

Outlet  sluice  of  masonry,  openings  252  square  feet 20, 000 

Engineering  and  contingencies,  about  15  per  cout 11, 982 

Total 92,000 

2.  Gregory  district: 

577, 521  cubic  yards  earthwork,  from  upper  mouth  of  Fox  River  to  Can- 
ton, at  15  cei^ts $86, 628 

170,552  cubio  yards  earthwork,  on  south  side  of  Fox  River,  repairing  old 

levee  and  building  new  one,  at  15  cents 25,588 

15,000  cubic  vards  excavation  in  old  bed  of  Fox  River,  at  15  cents 2, 250 

Two  outlet  sluices  of  masonry,  252  feet  openings,  one  at  Fox  River,  the 

other  near  Canton : 40,000 

Steel  bridge  for  railroad  at  upper  mouth  of  Fox  River 10, 000 

Moving  county  bridge  to  new  location 4,000 

Engineering  and  contingencies,  about  15  per  cent 25, 039 

Total 193,500 

Very  respectfully,  M.  Meigs, 

Uwited  States  dtil  Engine. 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers,  U.  8.  A» 


X  XX. 


SURVEY  OF  WEST  SIDE  OF  MISSISSIPPI  RIVER  FROM  THE  BLUFF  ABOVE 
THE  CITY  OF  FORT  MADISON  TO  THE  MOUTH  OF  SKUNK  RIVER,  IOWA, 
WITH  A  VIEW  OF  IMPROVING  THE  NAVIGATION  BY  PREVENTING  THE 
OVERFLOW  OF  THE  NATURAL  AND  ARTIFICIAL  BANKS  AND  BY  DEEP- 
ENING THE  CHANNEL. 

[Printed  in  House  Doo.  No.  148,  Fifty-fonrth  CongreM,  Moond  MMioB.] 

Office  op  the  Chief  op  ENGiNESRSy 

United  States  Abht, 
Waahingtofij  D.  0.,  December  29j  1896. 
SiB:  The  river  and  harbor  act  of  June  3, 1896,  contains  an  appropri- 
ation for  improving  Mississippi  Biver  from  St  Paul  to  the  mouth  of  the 
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Missouri  Biver,  and  provides  that  out  of  this  appropriation  the  Secre 
tary  of  War  shall  cause  certain  surveys  to  be  made,  among  which  is 
the  following: 

On  the  west  sideof  said  river  from  the  bluff  above  the  city  of  MadisoD,  Lee  County, 
in  the  State  of  Iowa,  along  the  west  bank  of  said  river  to  the  month  of  Skunk  River, 
in  said  Lee  County,  *  *  *  with  a  view  of  improviog  the  navigation  by  prevent- 
ing the  overflow  of  the  natural  and  artificial  banxs  and  by  deeping  the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Col.  W.  R.  Kingj  Corps  of  Engineers,  and  I  have 
now  the  honor  to  submit  the  accompanying  copy  of  report  of  Decem- 
ber 23,  1896,  with  map,*  by  that  officer,  giviog  the  results  of  the  survey 
made  during  the  month  of  November,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construction 
of  levees  about  18  miles  long,  and  he  estimates  the  cost  at  $135,635. 

He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  as  proposed  will  not  be  of  any  benefit  to  navi- 
gation, and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that  if  this  work  is 
to  be  undertaken  by  the  General  Government  the  right  of  way  should 
be  donated  to  the  IJnited  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daiyiel  S.  Lamont, 

Secretary  of  War. 


bbpobt  of  lebut.  col.  w.  b.  kino,  oobps  of  engineebs. 

United  States  Enginbeb  Office, 

Rock  Mandj  Illy  December  23, 1896. 
Genebal:  The  river  and  harbor  act  of  June  3, 1896,  contains  the 
following  item : 

And  the  Secretary  of  War,  out  of  the  money  herein  appropriated  and  authorized  to 
be  expended  for  the  improvement  of  the  MissLBsippi  River  from  St.  Paul  to  the  moath 
of  the  Missouri  River,  shaU  cause  surveys  to  be  made  aud  cost  of  improvements  to  be 
estimated  as  follows : 

*  *  •  On  the  west  side  of  said  river  from  the  bluflf  above  the  city  of  Madison, 
Lee  County,  in  the  State  of  Iowa,  along  the  west  bank  of  said  river  to  the  mouth  of 
Skunk  River,  in  said  Lee  County,  •  •  *  with  a  view  of  improving  the  uiiviua- 
tion  by  preventing  the  overflow  of  the  natural  and  artificial  banks  and  by  deepening 
the  channel. 

By  letter  of  the  Ghief  of  Engineers^  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey  is  that  the  Government  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  west  bank  of  the  river  between 
the  points  named  by  the  erection  of  artificial  banks  where  needed. 

This  survey  waa  made  during  the  month  of  November,  1896,  by  a 
small  party  in  charge  of  Assistant  Engineer  O.  W.  Durham,  assisted  by 
Inspector  E.  E.  Barrett  and  a  portion  of  the  crew  of  the  U.  S.  snag  boat 
Qeneral  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water,  at  the 

*  Not  reprinted.  Printed  in  House  Doc.  No.  148,  Fifty-Fourth  Congress,  second 
session. 
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foot  of  the  bluffs  on  the  soath  side  of  Skank  Biver,  aloBg  the  south  bank 
of  Skank  Kiver  to  the  Mississippi  River;  thence  along  the  west  bank  of 
the  Mississippi  Biver  to  the  blafGsi  about  2  miles  above  Fort  Madison. 
The  Skunk  Biver  line  is  8  miles  in  length,  and  a  cross  levee  for  this 
distance  is  needed  to  aeoomplish  the  result  desired. 

A  great  number  of  bench  marks  were  established^  many  high- water 
marks  and  water  surfaces  were  taken,  and  calculations  were  made  of 
the  discharge  of  the  various  small  creeks  and  sloughs  to  be  crossed  by 
the  levees. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4-foot  width 
of  crown,  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  u»ed  for  many  yeafs  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Quincy  Levee.  The  grade  of  the  top  of  the  bank 
is  placed  at  3  feet  above  high  water  of  1888,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.  The  average  height  of  artificial  bank  will  be  about  9  feet 
and  its  length  18  miles. 

One  drainage  outlet  will  be  necessary,  at  the  mouth  of  Green  Bay, 
and  the  probable  cost  of  the  necessary  culvert  pipes  and  masonry  is 
included  in  the  estimate. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Greek  to  Iowa  Biver 
Levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken.  Landowners  have 
already  built,  here  and  there,  small  pieces  of  levee  for  their  own  special 
protection,  but  it  is  inadvisable,  on  aecount  of  their  location,  to  use 
these  old  levees  in  building  the  new  one. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  sms^-scale  map 
showing  the  river  and  country  adjacent. 

Eitimate  for  arUJMal  hank  to  prevent  overflow  of  tho  we$t  hank  of  the  MUHBoippi  Bivor 
hetween  Fort  Madieon  and  iko  Skunk  Biver. 

893,566  cubic  yardd  earthwork,  inoludiug  engineering  and  contingencies; 

at  16  cents  per  cnbic  yard $134,035 

Drainage  pipes  at  Green  Bay,  with  valves  and  necessary  stonework 1, 600 

Total 136,035 

While  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
perhaps  be  of  interest  to  submit  some  figures  concerning  the  advantage 
to  the  land  inclosed.  The  area  of  land  which  will  be  more  or  less  bene- 
fited by  the  construction  of  the  proposed  levee  is,  approximately,  15,600 
acres.  A  great  part  of  this  land  is  at  present  quite  valuable,  lying 
tolerably  high  and  being  partially  protected  by  old  levees;  but  it  is 
thought  that  the  ap])reciation  which  would  result  from  the  construction 
of  a  new  and  permanent  levee  would  be,  on  an  average,  about  $15  per 
acre,  or  $234,000. 

Attention  is  invite^d  to  the  fact  that  about  8  miles  of  the  proposed 
levee  is  on  the  Skunk  Kiver,  the  construction  of  which  appears  neces- 
sary to  prevent  overflow  of  the  entire  area  in  question.  It  may  be  that 
at  no  distant  day  the  improvement  or  protection  of  the  banks  of  the 
Skunk  Biver  will  become  necessary  to  prevent  undermining  the  levees. 
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This  has  occurred  upon  the  Iowa  IMver,  aud  considerable  expense  has 
been  involved  iu  riprapping  the  banks  of  that  stream  to  protect  our 
levees. 

Very  respectfully,  your  obedient  servant, 

W.  R  King, 
Lieut  CoLf  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Cratghill, 

Chief  of  Engineers^  U.  8.  A 


X   12. 


SURVEY  OP  WEST  BANK  OF  MISSISSIPPI  RIVER  FROM  MOUTH  OF  IOWA 
RIVEUTO  MUSCATINE,  IOWA,  WITH  A  VIEW  OF  IMPROVING  THE  NAVI- 
GATION BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAL  AND 
ARTIFICIAL  BANKS  AND  BY  DEEPENING  THE  CHANNEL. 

[Printed  in  Honse  Doo.  No.  208,  Fifty-fourth  Ck>ngrea8,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  X>.  C,  January  W,  1897. 
Sib:  The  river  and  harbor  act  of  June  3, 1896,  contains  an  appropri- 
ation for  improving  the  Mississippi  Eiver  from  St.  Paul  to  the  mouth  of 
the  Missouri  Bi  ver,  and  provides  that  out  of  this  ai>propriation  the  Sec- 
retary of  War  shall  cause  certain  surveys  to  be  made,  among  which  is 
the  following: 

Along  the  vreis^  bank  of  the  MiBsissippi  River  from  the  month  of  the  Iowa  River, 
in  Lonisa  County,  to  the  citv  of  Mneoatine,  in  Muscatine  County,  low^a,  with  a  view  of 
improving  the  navigjation  by  preventing  the  overflow  of  the  natural  and  artificial 
banks  and  by  deepening  the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to  the 
charge  of  Lieut.  CoL  W.  B.  King,  Corps  of  Engineers,  and  I  have  now  the 
honor  to  submit  the  accompanying  copy  of  report,  dated  the  2d  instant, 
with  map,*  by  that  otfic^,  giving  the  results  of  the  survey  made  dur- 
ing the  months  of  September  and  October,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construction 
of  a  levee  about  24^  miles  long,  and  he  estimates  the  cost  at  $139,800. 

He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  will  not  be  of  any  benefit  to  navigation,  and  in 
this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work  is 
to  be  undertaken  by  the  General  Government,  right  of  way  should  be 
donated  to  the  United  States. 

Yery  respectfully,  your  obedient  servant, 

W.  P.  Obaiohill, 
Brig.  Oen.y  Chief  of  Engineers. 

Hon.  DAinsL  S.  Lamont, 

Secretary  of  War. 

*Not  reprinted.  Printed  in  House  Doc.  No.  208,  Fiffy-fonrth  Congress,  seoond 
session. 
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report  op  lieut.  col.  w.  r.  kino,  corps  op  engineers. 

United  States  Engineer  Office, 

Bock  Island^  IlLj  January  2j  1897. 
General  :  The  river  and  harbor  act  of  Jane  3^  1896,  contains  the  fol- 
lowingitem: 

And  the  Secretary  of  War,  out  of  the  raone^  herein  appropriated  and  authorized 
to  be  expended  for  the  improyement  of  the  Mississippi  River  from  St.  Panl  to  the 
month  of  the  Missouri  River,  shall  cause  surveys  to  be  made  and  cost  of  improvements 
to  be  estimated,  as  follows : 

*  *  *  Along  the  west  bank  of  the  Mississippi  River  from  the  mouth  of  the  Iowa 
River,  in  Louisa  County,  to  the  city  of  Muscatine,  in  Muscatine  County,  Iowa,  with 
a  view  of  improving  the  navigation  by  preventing  the  overflow  of  the  natural  and 
artificial  bauKs  and  by  deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress  in 
ordering  this  survey  is  that  the  Government  desires  an  estimate  of  the 
cost  of  preventing  the  overflow  of  the  west  bank  of  the  river  between 
the  points  named  by  the  erection  of  artificial  banks  where  needed. 

The  survey  was  made  during  the  months  of  September  and  October, 
1896,  by  a  small  party  in  charge  of  Assistant  Engineer  C.  W.  Durham, 
assisted  by  Inspector  E.  E.  Barrett  and  a  portion  of  the  crew  of  the 
U.  S.  snag  boat  General  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water  just 
outside  of  the  corporation  limits  of  Muscatine,  along  the  western  and 
southern  limits  of  the  city,  to  the  Mississippi  Kiver;  thence  along  the 
west  bank  of  the  river  to  the  mouth  of  the  Iowa  Eiver,  and  along  the 
north  bank  of  the  Iowa  Eiver  to  a  point  above  high  water  at  the  foot 
of  the  bluffs  near  Toolsboro.  An  old  levee,  built  by  the  property 
owners,  runs  from  South  Muscatine  to  Port  Louisa.  This  was  followed 
closely,  and  the  estimate  covers  the  cost  of  enlarging  and  raising  the 
old  embankment  wherever  it  seems  advantageous  to  use  it. 

A  great  number  of  bench  marks  were  established,  many  high-water 
marks  and  water  surfaces  were  taken,  and  calculations  were  made  of 
the  discharge  of  the  various  small  creeks  and  sloughs  to  be  crossed  by 
the  levee. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4-foot  width 
of  crown  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Quincy  Levee.  The  grade  of  the  top  of  the  bank 
is  placed  at  3  feet  above  high  water  of  1892,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.    The  length  of  this  levee  will  be  about  24^  miles. 

One  drainage  outlet  will  be  necessary  at  the  mouth  of  Muscatine 
Slough,  a  short  distance  above  the  Iowa  River.  Another  outlet,  in 
vicinity  of  Port  Louisa,  has  already  been  provided  by  the  builders  of 
the  old  levee.  The  probable  cost  of  the  necessary  culvert  pipes  and 
masonry  for  the  outlet  at  the  foot  of  Muscatine  Slough  is  included  in  the 
estimate. 

It  is  suggested  that,  as  is  the  case  of  the  Flint  Creek  to  Iowa  River 
Levee  ^now  in  course  of  construction),  right  of  way  should  be  donated  to 
the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
witii  sufficient  topography,  bench  marks,  grade  elevations,  high- water 
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marks,  etc.,  for  a  fall  anderstanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small  scale  map  show- 
ing the  river  and  coautry  adjacent. 

EaHmatefar  airHfieial  hank  to  prevent  overflow  of  the  toeei  hank  of  the  ARseUeippi  River 
from  the  Iowa  River  to  Mueoatine, 

915,997  cable  yards  earthwork,  Inelading  engineering  and  oontingencies,  at 

15  cents  per  cubic  yard $137,400 

Drainage  pipes,  with  valves  and  necessary  stonework 2, 400 

Total 139,800 

While  I  am  not  of  the  opiuion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
I)erhaps  be  of  interest  to  submit  some  figures  concerning  the  advantage 
to  the  land  inclosed.  Between  Muscatine  and  Port  Louisa  there  are 
22,000  acres  partially  protected  by  the  existing  levee,  which  withstands 
all  but  very  high  stages  of  the  river.  This  land  is  now  worth  probably 
915  per  acre,  on  an  average,  and  the  raising  and  strengthening  of  this 
levee  so  as  to  insure  full  and  permanent  protection  against  floods  would 
probably  increase  its  value  about  $15  per  acre,  or  $330,000. 

Between  Port  Louisa  and  the  Iowa  Biver  there  is  no  levee  at  presenty 
and  an  entirely  new  one  will  have  to  be  built.  In  this  section  there  are 
only  6,000  acres  of  land  to  be  benefited,  but  the  appreciation  in  this 
case  will  be  from  $2  to  $25  per  acre,  or  $138,000.  The  total  benefit, 
therefore,  to  land  in  both  sections  will  be  about  $468,000. 

Attention  is  invited  to  the  fact  that  the  lower  10  miles  of  the  pro- 
posed levee,  from  Port  Louisa  to  and  up  the  Iowa  Eiver,  will  inclose 
only  6,000  acres  of  land,  but  will  require  about  539,000  cubic  yards  of 
embankment,  which  will  cost,  with  the  necessary  outlet  culverts,  about 
$83,000.  The  upper  15  miles,  incorx>orating  the  old  levee,  will  benefit 
22,000  acres  of  land  and  will  cost  about  $57,000.  About  2  miles  of  the 
lower  end  is  on  the  Iowa  Biver,  whi^h  may  cause  trouble  and  expense 
frcnn  caving  banks. 

Very  respectftilly,  your  obedient  servant, 

W.  B.  KiNa, 
Lieut.  Ool.y  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  OBAiaHnx, 

Chief  of  Engineers^  U.  8.  A, 
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APPENDIX  Y. 


CONSTRUCTTOW  OP  RESERVOIRS  AT  HEAD  WATERS  OP  MISSISSIPPI 
RIVER;  IMPROVEMENT  OP  RIVERS  IN  WISCONSIN  AND  MINNESOTA 
TRIBUTARY  TO  MISSISSIPPI  RIVER,  AND  OP  RED  RIVER  OF  THE  NORTH, 
MINNESOTA  AKD  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.  PAUL. 


REPORT  OF  LIEUT.  COL,  W.  A.  JOJSTES,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHAROBy  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  t897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROTBHSMTS. 


1.  Constraotion   of  reRerroin   at   head 

waters  of  Mississippi  River. 

2.  Operating  and  care  of  reservoirs  at 

Ikead  waters  of  Mississippi  River. 
8.  Chippewa    River,    inolnaing   Yellow 
BaakSy  Wisconsin. 


4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 

5.  Minnesota  River.  Minnesota. 

6.  Red  River  of  the  North,  Minnesota 

and  North  Dakota. 

7.  Ganging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


■XAiaNATIOKS. 


8.  Mills  Lacs  Lake,  Minnesota. 

9.  Otter  Tail  Lake  and  Otter  Tail  Riyer, 

Minnesota, 


10.  Red  Lake  and  Red  Lake  River,  Min- 
nesota. 


United  States  Engineer  Office, 

m.  Paulj  Minn.^  July  15,  1897. 
Oensral:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
w(^ks  for  improvement  of  rivers  in  my  charge  for  the  fiscal  year  ending 
June  30, 1897. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
LieuU  Col.f  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Okie/ of  JSngineers,  U.  S.  A. 


Yx. 

CONSTRUCTION    OP   RESERVOIRS   AT   HEAD   WATERS    OP   MISSISSIPPI 

RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  examination?  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  annual  reports  of  the  Chief  of  Engineers.    The  r^sum^ 
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of  the  subject  is  ^ven  in  the  report  of  the  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Beport  of  the  Obief  of  Engineers  for 
1887. 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  forty-one 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.50, 
exclusive  of  that  of  laud  damages,  which  could  not  be  given  in  advance. 
(See  p.  1781,  Appendix  W  to  the  Beport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an 
appropriation  for  the  construction  of  a  reservoir  dam  at  Lake  Winni- 
bigoshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  Annual  Beport  for  1886  the  work  of  construc- 
tion was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  Biver,  in  the  State 
of  Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  princi- 
pally from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be 
systemutically  released  so  as  to  benefit  navigation  upon  the  Mississippi 
Biver  below  the  dams  and  as  far  down  as  Lake  Pepin.  Bednction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  Ave  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  in  1883-84;  capacity,  45,024,000,000  cubic  feet. 
At  Leech  Lake,  completed  in  1884;  capacity,  33,094,000,000  cubic  feet. 
At  Pokegama  Falls,  completed  in  1884;  lift  of  dam  increased  in  1889;  oapaoily, 
4,700,000,000  cubic  feet. 
At  Pine  River,  completed  in  1886;  capacity,  7,500,000,000  cubic  feet. 
At  Sandy  Lake,  completed  in  1895 ;  capacity,  3,158,000,000  cubic  feet. 

The  construction  of  a  sixth  reservoir  at  Gull  Lake,  Minnesota,  has 
been  authorized. 

Rules  and  regulations  controlling  the  use  and  administration  of  the 
reservoirs  were  approved  by  the  Secretary  of  War  February  21, 1889, 
and  printed  on  pages  1830  and  1831,  Appendix  Y,  Annual  Report,  1896. 

The  cost  of  the  reservoir  system  at  head  waters  of  the  Mississippi 
River  has  been  $8.78  per  million  cubic  feet  storage  capacity.  This 
includes  the  whole  cost  of  maintenance  and  repairs  up  to  June  30, 1896. 
For  a  comparison  of  cost  the  following  table  has  been  prepared  from 
figures  given  in  the  report  of  the  State  engineer  and  surveyor,  State  of 
New  York,  1896. 

Cost  of  reservoir  systems. 


Storafi^ 

oapacity 

(in  niillion 

feet). 


CoBtper 

million 

cubic  feet. 


Bear  Valley  Reaervoir,  Califomia 

Bbatffur  Bieservoir,  India 

Long  V  alley  Beservoir,  California 

Erknk  Reaervoir,  India 

Sweetwater  Reaervoir,  California 

Hemmet  Valley  Reaervoir,  Califomia 

Periar  Reaervoir,  India 

Betwa  Reaervoir,  India 

Greneaee  River  Reservoir,  New  York 

Upper  Hodaon  storage  ayatem.  New  York 


1,786 
6,610 
1,433 
8,816 
784 
6,111 
6,969 
1.603 
7,700 
41,688 


$121.67 

73.46 

60.73 

91.83 

938.70 

290.16 

106.75 

204.86 

a81L69 

a62.60 


aBstimated. 
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Since  Febraary  1, 1895,  the  expense  of  the  care  and  maintenance  of 
the  completed  reservoirs  has  been  paid  oat  of  the  appropriation  for 
^'operating  and  care  of  canals  and  other  works  of  navigation,  indefi- 
nite," and  forms  the  sabject  of  a  8eparat>e  report,  which  is  referred  to 
for  a  statement  of  the  effect  of  the  reservoir  water  apon  the  Mississippi 
River  at  St.  Paul. 

Amount  expended  to  June  30, 1896,  including  outstanding  liabilities, 
$820,311.59. 

OPERATIONS  BUBINa  THE  PAST  FISOAL  YEAR. 

Pokegama  Falls  Reservoir. — An  application  was  pending  a  year  ago 
before  the  United  States  district  court  for  the  condemnation  of  4.71 
acres  of  land  at  both  ends  of  the  dam.  The  commissioners,  appointed 
by  the  court,  made  an  award  of  $6,517.50,  which  was  considered  so 
exorbitant  that  the  Engineer  Department  recommended  the  dismissal 
of  further  proceedings.  One  of  the  defendants  has  objected  to  the 
motion  for  dismissal  and  has  asked  for  judgment  against  the  United 
States  for  the  amount  awarded  him  by  the  commissioners.  Both 
motions  will  be  argued  July  13  next. 

The  machinery  of  the  dismantled  steamer  Oeneral  Foe,  belonging  to 
the  appropriation  Ked  Biver  of  the  North,  Minnesota  and  Dakota,  was 
transferred  to  reservoirs  at  head  waters  of  Mississippi  Biver.  A  new 
hull  was  built  at  Pokegama  during  the  past  winter  and  the  new  steamer 
Oeneral  Poe  placed  in  commission  April  21,  1897.  The  boat  will  oper- 
ate between  Pokegama  Falls  an^  Leech  Lake  and  Lake  Winnibi- 
goshish,  carrying  supplies  and  maintaining  communications  between 
the  reservoirs. 

The  Pokegama  reservoir  has  not  capacity  sufficient  to  carry  the 
water  from  its  own  watershed  in  addition  to  that  which  comes  in  from 
leakage  and  other  causes  from  the  two  reservoirs  above.  Subsidiary 
reservoir  at  Deer  and  Bass  lakes  would  afford  considerable  relief,  and 
a  survey  is  recommended  to  determine  the  cost.  Also  the  capacity  of 
Pokegama  Lake  can  be  considerably  increased  by  dredging  a  deeper 
channel  between  it  and  the  river.  The  machinery  for  a  dredge  is  on 
hand,  and  it  will  only  be  necessary  to  construct  a  hull  in  order  to  have  a 
sufficient  plant  for  this  work.  The  cost  of  survey  will  be  $500.  Cost 
of  dredge  hull,  $2,000;  three  months  operating  expenses  of  dredge, 
$4,500. 

Oull  Lake  Bestrvdr. — The  restriction  contained  in  the  river  and  har- 
bor act  of  August  17, 1897,  <<that  the  United  States  shall  not  be  subject 
to  any  cost  or  expense  for  lands,  mills,  or  other  property  necessarily 
taken  or  injured"  in  the  construction  of  this  reservoir,  has  delayed  the 
commencement  of  the  work.  The  sundry  civil  act  approved  June  4, 
1897,  contained  the  item: 

A  sum  not  ezoeedhig  fifteen  thouBand  dollarsy  or  so  much  thereof  as  may  be  neces- 
sary, of  the  money  heretofore  appropriated  for  the  construction  of  reservoirs  at  the 
headwaters  of  the  Mississippi  River  may  be  nsed  and  is  hereby  made  available  i'or 
the  payment  of  damaf^es  for  lands  and  tenements  overflowed  or  injured  by  the  con- 
struction of  a  reservoir  and  dam  at  Gull  Lake,  Minnesota. 

Preparations  are  being  made  to  negotiate  with  land  owners. 

The  present  project  is  for  a  reservoir  with  a  capacity  of  2,712,000,000 
cubic  feet  by  the  construction  of  ditches  connecting  UuU,  Kound,  and 
Long  lakes,  and  a  timber  dam  at  outlet  of  Oull  Lake  at  an  estimated 
cost  of  $85,000,  including  land  damages. 
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DoriDg  the  past  year  examinations  and  surveys  have  been  made  to 
determine  the  cost  and  practicability  of  increasing  the  capacity  of  Gull 
Lake  Reservoir  to  12,500,000,000  cubic  feet—the  reservoir  to  be  filled 
by  diverting  surplus  water  from  the  Grow  Wing  Biver  into  OuU  and 
tributary  lakes.  This  scheme  involves  the  construction  of  a  dam  in  the 
Grow  Wing  River,  a  caual  from  that  point  to  the  southern  extremity  of 
Sylvan  Lake.  Easy  communication  can  be  had  between  the  north  end 
of  the  latter  lake  and  Gull  Lake. 

Phie  River  Reservoir, — ^The  survey  for  this  reservoir  was  made  in 
1880,  but  the  funds  available  for  the  purpose  were  inadequate  for  an 
accurate  and  close  determination  of  the  flowage  line.  Preparations 
have  been  made  for  placing  a  party  in  the  field  July  1  to  resurvey  the 
soath  side  of  the  reservoir. 

A  recent  examination  shows  that  three  dikes  are  required  in  order 
there  may  be  no  escape  of  water  when  the  reservoir  is  fiilL  The  esti- 
mated cost  of  the  dike  is  $10,000. 

Examinations  in  Upper  Crow  Wing  River  Basin. — In  addition  to  the 
surveys  on  lower  Grow  Wing  and  Gull  Lake  an  examination  was  made 
by  T.  M.  Fowble,  surveyor,  for  a  possible  reservoir  site  on  the  upper 
Grow  Wing.  Mr.  Fowble's  report  is  appended,*  and  reference  is  made 
to  it  for  a  description  of  the  region.  The  examination  disclosed  that  a 
reservoir  with  a  capacity  of  6,753,000,000  cubic  feet  may  be  created  by 
constructing  a  dam  22  feet  high  1  mile  below  the  Shell  Kiver.  It  is 
not  deemed  wise  to  submit  a  complete  report  upon  a  reservoir  in  this 
locality  until  after  a  thorough  survey  has  been  made.  With  a  view  to 
controlling  as  much  possible  of  the  run  off  from  the  Grow  Wing  water- 
shed, the  most  productive  of  any  in  the  Upper  Mississippi  system,  the 
survey  will  include  the  country  about  Lake  Garlos  and  above,  and  also 
the  lakes  near  the  headwaters  of  other  tributaries  lying  to  ttie  north. 
There  is  no  single  locality  where  the  large  quantity  of  water  discharged 
from  this  watershed  can  be  held.  This  makes  it  necessary  to  resort  to 
a  number  of  small  reservoirs  in  addition  to  the  large  one  at  Gull  Lake. 
A  survey  will  cost  $10,000. 

Hydrological  observations  in  the  Mississippi  River  VaXle^  above  8L 
Paul. — Gontinuous  hydrological  records  have  been  kept  at  the  reservoir 
dams  since  the  completion  of  each  strncture,  and  for  several  years  past 
volumetric  measurements  of  the  river  at  St.  Paul  have  been  made  under 
an  allotment  for  ^^  gauging  the  Mississippi  Biver  at  or  near  St.  Paul." 
These  latter  measurements  form  the  subject  of  a  separate  report. 

To  supplement  the  records,  two  additional  parties  were  placed  in  the 
field  last  September  for  a  i>eriod  of  one  year,  the  object  being  to 
obtain  mor^  precise  information  as  to  the  effect  of  the  reservoir  water 
upon  the  river  at  St.  Paul. 

Party  No.  1  is  located  at  mouth  of  Grow  Wing  Biver.  They  meas- 
ure the  Mississippi,  Grow  Wing,  and  Gull  rivers.  Party  No.  2  is 
located  at  Anoka.  They  measure  the  Mississippi,  Bum,  Grow,  and 
Elk  rivers. 

The  results  of  the  measurements  and  the  conclusion  arrived  at  will 
be  prepared  after  one  year's  observations  have  been  made,  and  will  be 
submitted  with  the  next  Annual  Beport. 

A  continuation  of  the  hydrological  measurements  for  two  or  three 
years  longer  is  desirable.    The  expense  is  $5,000  per  year. 

•Omitted. 
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Amount  expended  doriDg  fiscal  year  ending  June  30, 1897,  including 
outstanding  liabilities,  $13,593.91,  divided  as  follows: 

Pokegama  Falls  Reservoir: 

Building  and  Aimishing  steamboat.... $8, 4d9. 87 

Land  condemnation • 39.23 

$3,479.10 

Gull  Lake  and  Crow  Winiir  River  Basin:  Surveys 2,665.04 

Pine  RiTer  Reservoir:  Surveys 14.46 

Hydrologioal  expenses: 

St.  Paul  Station $60.90 

Anoka  Station 1,624.74 

Crow  Wing  Station 2,039.71 

General 482.24 

4,207.68 

Superintendence,  contingencies,  and  St.  Paul  office  expenses 8, 227. 63 


Total 13,593.91 


The  estimate  of  money  required  is: 

Gull  Lake  Reservoir:  To  complete  Gull  River  Dam $45,000 

Pokegama  Falls  Reservoir :  Dredging  and  survey 7, 000 

Pine  River  Reservoir:  Dikes 10,000 

Crow  Wing  watershed:  Survey 10,000 

Hydrological  and  meteorological  measurements :  Two  years'  observations ....  10, 000 


82,000 
Contingencies  and  engineering  superintendence 8,000 


Total 90,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  Biver. 


Abitraet  of  appropr%a$ion$. 


By 


Approved  June  14. 1880 $75,000 

Approved  March  3, 1881 ....  150, 000 

Passed  Auflpst  2, 1882 300, 000 

Approved  July  5, 1884 60,000 

Approved  August  5, 1886 37, 500 

OfAugustll,1888 12,000 


By  act- 
Approved  September  19, 1890  $80, 000 

Approved  July  18,  1892 60, 000 

Of  August  17, 1894 51, 000 

Passed  June  3, 18U6. . .  7. . . . .     80, 000 


•Total 905,500 

Money  statement 

Julyl,  1896,  balance  unexpended $85,374.97 

June 30, 1897,  amount exi>ended during  fiscal  year 13,328.58 


July  1, 1897,  balance  unexpended 72,016.39 

Julyl,  1897,  outstanding  liabilities 461.89 


July  1, 1897,  balance  available 71,594.50 


{Amount  (estimated)  required  for  completion  of  existing  project 903, 583. 50 
Araouut  that  can  be  profitably  expended  in  fiscal  year  eiidi  ng  J  nne  30, 1899    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
luirbov  acts  of  1866  and  1867  and  of  aondry  civil  act  of  June  4, 1897. 
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Ya. 

OPERATING  AND  CARE  OF  RESERVOIRS  AT  HEAD  WATERS  OF 
MISSISSIPPI  RIVER. 

The  river  and  harbor  act  of  Angast  17, 1894,  made  applicable  to  the 
reservoirs  at  head  waters  of  the  Mississippi  River,  '^  so  far  as  concerns 
their  care,  preservation,  and  maintenance,"  the  provisions  of  the  gen- 
eral appropriation  for  ^<  operating  and  care  of  canals  and  other  works 
of  navigation,  indefinite,"  contained  in  section  4  of  the  river  and  har- 
bor act  of  Jaly  5, 1884.  The  first  allotment  was  made  January  25, 1895, 
and  the  exi)enses  from  February  1,  1895,  have  been  paid  from  the 
indefinite  appropriation. 

There  are  five  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  in  1883--84;  height  of  dam,  14  feet;  capacity, 
46,024,000,000  cubic  fuet. 

At  Leech  Lake,  completed  in  1884;  height  of  dam,  6  feet;  capacity,  33,094,000,000 
cubic  feet. 

At  Pokegama  Falls,  completed  in  1884;  height  of  dam,  7  feet;  increased  in  1889  to 
9  feet:  capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  height  of  dam,  17  feet;  capacity,  7,500,000,000 
cubic  feet. 

At  Sandy  Lake,  completed  in  1895;  height  of  dam,  9.4  feet;  capacity,  3,158,000,000 
cubic  feet. 

The  location  of  the  reservoirs  is  shown  npon  map  printed  opposite 
page  1844,  Annual  Keport,  1896. 

The  maximum  quantity  of  water  held  in  the  reservoirs  at  any  one 
time  since  their  completion  was: 

In  Lake  Winnibigoshish  Reservoir,  June,  1897,  28,727,442,893  cubic  feet. 

In  Leech  Lake  Reservoir,  June,  1897,  22,8a5,356,279  cubic  feet. 

In  Pine  River  Reservoir,  June,  1896,  5,700,000,000. 

In  Pokegama  Falls  Reservoir.    This  reservoir  can  be  filled  each  year. 

In  Sandy  Lake  Reservoir.    This  reservoir  can  be  filled  each  year. 

The  accident  to  the  Pine  River  Eeservoir  that  occurred  last  year.pre- 
vented  the  collection  of  water  in  that  reservoir  during  the  past  year. 
If  the  repairs  could  have  been  made  last  fall,  the  chances  are  that  the 
reservoir  would  have  been  full  at  this  date. 

The  purpose  of  the  reservoirs  is  to  collect  the  surplus  water  princi- 
pally from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be 
systematically  released  so  as  to  benefit  navigation  upon  the  Mississippi 
Biver  below  the  dams  and  as  far  down  as  LsCke  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  exx>ected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

EFFECT  OF  THE  BBSBRVOIB  WATER. 

The  effect  of  the  reservoir  water  has  been  stated  in  previous  annual 
reports  with  as  great  accuracy  as  the  information  at  hand  will  warrant. 
The  liydrological  observations  that  are  being  made  on  this  work,  and 
also  under  the  appropriations  for  reservoirs  at  head  waters  of  Missis- 
sippi Biver  and  gauging  Mississippi  Biver  at  St.  Paul,  will,  if  continued 
for  several  years,  give  the  facts  necessary  for  a  precise  determination 
of  the  effect  produced  upon  the  river  at  and  above  St.  Paul.  It  is, 
however,  tolerably  well  established  that  the  rise  on  the  Signal  Service 
gauge,  St.  Paul,  due  to  reservoir  water  for  ninety  days  during  the  low- 
water  navigation  period,  has  been  from  12  to  18  inches. 
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OARB  AND  MAINTENANCE  OP  RESERVOIRS  DURING  THE  PISOAL  YEAR 
ENDING  JUNE  30,  1897. 

Sandy  Lake  Bam, — Minor  repairs  were  made  to  the  gates.  The 
bank  and  bed  of  the  river  at  foot  of  log  sluice  were  riprapped. 

PoJcegama  Falls  Dam. — The  darn  was  redecked  and  new  timbers 
placed  under  the  hoisting  machinery  of  all  the  sluice  gates. 

On  June  10  the  Tainter  gate,  closing  the  log  sluice,  gave  way.  The 
pivot  ends  of  the  arms  of  the  gate  had  rotted.  The  mishap  in  no  way 
affected  the  operation  of  the  dam  or  the  controlling  of  the  water.  A 
new  gate  will  be  built  in  July. 

The  new  steamboat  Oeneral  Foe  was  placed  in  commission  April  21. 
The  boat  will  be  used  in  maintaining  communication  between  the  three 
upper  reservoirs  (Pokegama,  Leech,  and  Winnibigoshish)  and  in  carry- 
ing supplies. 

Leech  Lake  Dam. — Repairs  were  made  to  the  watchman's  quarters 
and  to  the  telephone  line  between  this  reservoir  and  that  at  Lake 
Winnibigoshish. 

The  dam  was  strengthened  by  raising  it  2  feet  and  filling  the  addi- 
tional space  with  rock.  Materials  used:  39,400  feet  B.  M.  of  timber 
and  310  cubic  yards  of  rock. 

This  dam  was  built  in  1884.  Originally  the  timber  portion  was  1,000 
feet  in  length.  One  year  ago  405  feet  were  replaced  by  an  earth 
embankment.  The  remaining  595  feet  are  weak  and  should  be  rebuilt 
The  dam  was  designed  to  hold  a  head  of  6  feet  on  Leech  Lake,  but  at 
present  the  safe  limit  is  placed  at  5  feet,  and  next  year  it  may  be  con- 
siderably less.  The  expense  of  reconstructing  the  dam  is  estimated 
at  $75,000. 

I/aJce  Winnibigoshish  Dam. — The  dam  was  redecked  and  two  new 
booms  were  made  for  guiding  logs  and  drifting  bog  into  the  sluices. 
Some  difficulty  has  been  experienced  in  protecting  the  earth  embank- 
ment against  the  action  of  the  waves.  The  riprapping  of  stone  proved 
inadequate.  The  best  protection  was  found  to  be  timber  booms  float- 
ing on  the  water.    Several  lengths  of  boom  were  built  for  this  purpose. 

The  Winnibigoshish  Dam,  as  well  as  the  Leech  Lake  Dam,  was  com- 
pleted in  1884.  Its  condition  is  far  from  satisfactory.  A  full  reservoir 
is  14  feet  above  low  water  of  the  lake,  but  this  year  the  limit  of  safety 
was  fixed  at  10.80  on  the  gauge.  The  latter  stage  was  reached  May  23. 
Since  then  water  has  been  wasted  from  the  reservoir.  The  total 
wasted  to  June  30  has  been  3,260,390,400  cubic  feet.  It  is  specially 
unfortunate  that  the  dam  is  not  in  better  shape,  for  the  spring  of  18. >7 
has  been  the  most  favorable  season  for  the  collection  of  water  since  the 
reservoirs  were  built. 

In  view  of  the  condition  of  the  Leech  Lake  and  Lake  Winnibigoshish 
dams  it  was  deemed  advisable  to  station  Assistant  Engineer  Archibald 
Johnson  at  those  places  since  April  17  for  the  purpose  of  keeping  a 
strict  watch  upon  the  dams.  The  timber  portion  of  the  Lake  Winnibi- 
goshish Dam  should  be  replaced  by  new  work  at  the  earliest  practicable 
date.    The  estimated  cost  of  rebuilding  is  (150,000. 

Pine  River  Dam. — The  temporary  brush  and  stone  dam,  to  partially 
close  the  crevasse  formed  June  17, 1896,  was  completed  in  July,  1896. 
Total  cost  of  temporary  dam,  $3,053.95. 

The  crevasse  has  been  permanently  closed  by  an  earth  dike  at  an 
expense  of  $9,747.24. 
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The  dike  was  completed  June  18, 1897.  It  is  380  feet  long  on  top,  20 
feet  wide  on  top,  with  slopes  of  1  vertical  to  4^  horizontal.  The  dike 
was  built  6  feet  above  the  flowage  line;  the  width  at  flowage  line  is 
therefore  96  feet.  The  height  in  deepest  part  is  29  feet.  The  material 
used  was  clean  sand.  Ko  diaphragm  or  core  was  bnilt.  The  sand  was 
hanled  by  dump  cars.  The  material  placed  this  spring  (about  onehalf 
of  the  Qntire  quantity)  was  water  packed,  a  pnmp  having  been  erected 
for  that  puri>08e.  The  top  and  upper  slopes  of  the  dike  is  covered  with 
a  layer  of  peat.  Timber  booms  floating  on  the  water  were  built  to  pro- 
tect the  dike  against  wave  action. 

Total  material  in  dike,  38,250  cubic  yards. 

Hydrologieal  data. — The  hydrological  work  of  this  Office  furnishes  the 
longest  continued  record  over  large  drainage  areas  that  has  been  made 
in  the  United  States.  A  compilation  of  the  observations  to  close  fiscal 
year  1896  was  printed  on  pages  1843  and  1862,  Annual  Report  for  1896; 
also  in  this  year's  report  on  gauging  the  Mississippi  Biver  at  or  near 
St.  Paul.  The  record  for  the  reservoir  dams  is  not  published  this  year, 
though  the  data  is  on  file  in  this  Office.  In  next  year's  reports  the 
tables  will  be  corrected  to  close  of  the  calendar  year  1897. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1897|  indud 
Ing  outstanding  liabilities,  $35,180.41,  divided  as  follows: 

Pokegama  Falls  Dam : 

Operating $1,625.91 

Repairs 174.05 

Building  telephone  line 108.17 

Land  condemnation 13.58 

$1,921.71 

Leeoh  Lake  Dam : 

Operating 1,306.80 

Repairs 1,146.00 

Lake  Wiunibigoshisli  Dam : 

Operating 1,319.80 

Repairs 1,225.77 


2,452.80 
2,545.67 


Pine  River  Dam  and  Reservoir : 

Operating 1,513.72 

Repairstodam 133.38 

Completion  of  tt'iiiporary  brush  and  stone  dam  at  crevasse. .     1, 779. 16 

Permanent  dike  at  crevasse 9,747.24 

13,178.60 

Bandy  Lake  Dam : 

Operating 2,208.02 

Repairs 2,579.47 

Repairs,  telephone  line 7.50 

4,794.99 

Operating  expense  applicable  to  aUreaervoiiB 3,419.56 

Hydrological  expense 3,084.64 

Operating  steamboat  General  Poe 612.46 

Superintendence,  contingencies,  and  St.  Paul  office  expenses 3, 225. 18 

Total 35,180.41 

Estimate  for  ike  fiscal  year  ending  June  SO,  1898, 

1  assistant  engineer,  12  months,  at  $200 $2,400 

1  watchman  and  head  lock  tender,  12  months,  at  $100 1,200 

2  watchmen  and  dam  tenders,  12  months,  at  $75 1^  800 

3  watchmen  and  dam  tenders,  12  months,  at  $50 1,800 

1  watchman  and  dam  tender,  12  months,  at  $40 480 

1  watchman  and  dam  tender,  12  months,  at  $36 420 

2  watchmen  and  dam  tenders,  12  months,  at  $30 720 

1  hydrographer,  12  months,  at  $90 1,080 

X  hydrographer,  6  months,  at  $90 54Q 
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Ireoorder,  12  months^  at  $90 $1,080 

1  boatman,  12  months,  at  $45 540 

1  master  pilot,  6  months,  at  $35 210 

1  fireman,  6  months,  at  $35 210 

1  steamboat  engineer,  6  months,  at  $50 300 

Icook,  6  months,  at  $35 210 

Sabsistence  of  9  employees,  12  months,  at  $20  each 2, 160 

Subsistence  of  6  employees,  6  months,  at  $20  each 720 

Traveling  expenses 500 

Ordinary  repairs  to  the  Pokegama  Falls,  Sandy  Lake,  and  Pine  River  reser- 
voirs; repairs  to  lines  of  commanication  between  the  reservoirs;  tools  and 

instruments,  and  repairs  to  tools  and  instruments 5, 000 

Contingencies  and  St.  Paul  office  expenses 2,500 

Total 23,870 

For  commercial  statistics  reference  must  be  made  to  the  reports  upon 
the  improvement  of  the  Mississippi. 

Ah$traoi  of  expenditure  by  fiscal  yeare, 

Duriog  fiscal  year  ending  June  30, 1895 $6,416.19 

During  fiscal  year  ending  June  30, 1896 30,800.15 

During  fiscal  year  ending  June  30, 1897 35,180.41 

Total 72,396.75 

Abstract  of  allotments. 

January  25. 1895 $17,590.00 

June  15, 1895 18,852.91 

June  20, 1896 5,000.00 

.Jidy24,1896 23,47L98 

For  repairs  to  Pine  River  Reservoir 7,481.86 

Total 72,396.75 

Money  statement. 

July  1, 1896,  balance  unexpended - $8,936.07 

Allotted  July  24, 1896 23,47L98 

Allotted  for  repairs  to  Pine  River  Reservoir 7,481.86 

39,889.91 
June  30, 1897,  amount  expended  during  fiscal  year 37, 155. 73 

July  1, 1897,  balance  unexpended 2,734.18 

July  1, 1897,  outstanding  liabilities 2,734.18 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1897, 


Date. 


1896. 
Jnly  27 
Aug.    1 

6 


12 


To  whom  paid. 


Sundry  persons. 

do 

H.  Lavansky.... 
Sundry  pei-sons.. 
do , 


....do 

..,.do 

August  Ostland 

Line  &Broo1(S 

W.  Potter  &  Co 

SUppBrofl 

Frank  Curtis 

Line&Brooks 

Archie  Purdy 

Cross  Lake  Logging  Co — 

BNa  97 136 


For  what  paid. 


Pay  roll  for  July.Pine  River. 

Pay  roll  for  July,  office 

Vegetables,  etc 

Pay  roll  for  J  uly,  Pine  River. 
Pay  roll  for  July,  Pine  River 

Dam. 
Pay  roll  for  July,  Sandy  Lake 

Pay  roll,  upper  dams 

Ice  and  potatoes 

Groceries 

Feed,  etc 

Pike  poles 

Services  

Meats 

Team  hire 

Supplies,  boats,  eto 


Amount. 


$1,  GIO.  10 

205.00 

10.60 

54.13 

80.00 

140.00 
604.00 

4.20 
21.23 

8.62 
12.50 

7.50 

4.49 
12.00 
72.66 
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Date. 


1896. 
Aug.  19 


26 


28 
31 

8ept.4,7 

7 

9 

18 


25 


Oct.      1 
2 


16 


19 


To  whom  paid. 


H.  H.  Perrino 

A.  C.Gonld 

Liont.Col.  W.A.Jones 

Olaf  Johnson 

Clufl  Bros 

J.C.MiUen 

W.  Potter  &  Co 

G.W.Knox 

H.  E.  We<lel8t«>dt 

B.  A.  Brown 

Nichols  &  Dean 

Brown,  Trescy  &  Co 

Archibald  Jonnsou 

Boeringer  ic  Son 

T.  W.  InKcrsoU 

Adams  Express  Co 

Northern  Pacific  Express  Co... 

Pioneer  Press  Co 

North  American  Telegraph  Co. 

Monnheimer  Bros 

A.  D.  Brown 

Adams  Express  Co 

H.S.Dowe 

Western  Supply  Co  

St.  Paul  Hardware  Co 

Zimmerman  Bhm 

Lieut.  Col.  W,  A.  Jones 

Sundry  persons 

Western  Union  Telegraph  Co.. 
Sundry  persons 

do 

Archibald  Johnson 

Sundry  persons 

do 

James  Bult 

G.W.Knox 

W.Totter  &  Co 

Joseph  Crowtlier 

H.Rosenblatt 

Willis  &■  Clements 

Ryan  Drug  Co 

Brown  Treac^  &.  Co 

Johann  Lnthi 

Grigifs  &.Co 

Marr  &  Krech 

Lieut.  Col.  \y.  A .  Jones 

do 

Robinson,  Car}'  Se  Co 

Electrical  Eneineoring  Co 

Maunheinier  Jlros 

S.  &  J.  W.  Koon 

Northern  Pacific  Railroad  Co  .. 


For  what  paid. 


Slipp  Bros. 

G.W.Knox 

Sundry  persons 

do 

Dan  Lyons 

North  American  Telegraph  Co 

John  Jackson 

do 

J.  M.  Romans 

Zimmerman  Bros 

Lieut.  Col.  W.  A.  Jones 

Sundry  persons 

do 

Koehler  &  Hinrichs 

Sundry  persons 

do 

James  Butt 

Sundry  fiersons 

Geo.  Snetsinger 

Northern  Pacific  Ex  precis  Co 

W.  L.Wakefield 

Carbolineum  Woo<l  Pre}<ervlng  Co. . . 

Western  Union  Telegrapli  Co 

Carbolineum  Wood  Preserving  Co.. 

J.  M .  Romans 

Johann  Lutbi 

W.  T.  Hutchins 


Traveling  expenses  ($17. 85 
less  $8.10). 

Teaming 

Mileage 

Scrvioea 

I  Transportation 

I  Paper 

I  Oakum  and  pitch 

I  Groceries 

Stationery 

>  Repair  work 

;  Iron , 

'  Stationery 

'  Traveling  expenaea , 

Repair  work 

Roll  films 

Ezpresa  charges 

do 

BUnks 

Telegrams 

Tablecloth,  etc 

Repair  work 

Express  charges 

Meat,etc 

Pump  paint 

Hardware 

Paper,  etc 

M  ileago 

Pav  roll  for  August 

Telegrams 

Pay  roll  for  August 

do 

Services,  payroll  for  August 

Part  pay  roll  for  August. . . 

Pay  roll  for  August 

Hauling 

Rope,  etc 

Groceries 

Hauling  freight 

Rock,  brush,  et« 

Photo  supplies 

Paints,  oils,  drugs,  etc 

Stationery 

Butter 

Groceries 

Steel 

Mileage 

do 

Blocks,  etc , 

Repair  work 

Towels 

Brick 

Ticketa 

Hardware , 

Groceries 

Pay  roll  for  September  .... 

Pay  roll,  Sandy  Lake 

Services  

Telegrams 

Team  hire 

do 

Supplies , 

Paste,  etc 

Mileage 

Pay  roll  for  September 

do , 

Scales 

Pay  roll  for  September 

do 

Freighting 

Part  pay  roll  for  October. . . , 

Traveling  expenses 

Express  charges , 

Meat 

Prtlnt 

Telegrama 

Pflint , 

Haulingpolnt 

Butter 

Part  pay  roll  for  October. . . . 


Amount. 


$9.75 

10.00 

16.00 

6.67 

109.41 

10.50 

6.00 

57.47 

18.90 

6.50 

8.40 

13.67 

10.14 

1.85 

6.00 

.70 

1.30 

1.45 

L12 

11.80 

2.20 

.70 

9.87 

L58 

7.60 

1.10 

16.00 

206.00 

3.01 

464.96 

150.00 

180.00 

286.00 

110.00 

19.26 

106.48 

123.87 

10.31 

156.85 

2.23 

12.82 

17.15 

12.00 

232.93 

0.88 

16.00 

23.96 

11.93 

8.00 

13.00 

6.00 

38.92 

5.98 

20.05 

205.00 

276.85 

6.00 

8.47 

5.92 

4.12 

1.50 

3.50 

18.44 

302.00 

276.00 

4.50 

147. 17 

147.67 

2.27 

36.00 

13.10 

2.10 

8.78 

40.80 

3.10 

124.00 

L50 

4.96 

27.00 
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liemired  statement  of  expendituree  during  the  fiscal  year  ending  June  SO,  i^d7— Continued. 


Date. 


To  whom  paid. 


For  what  paid. 


Amoant. 


1886. 
Oct    21 
31 
29 


SO 
KoY.  13 


10 


20.30 
27 


Bee. 


H.  Rosenblatt 

SoDdry  persons 

Peteler  rortable  Railway  MannfactnriDg  Go. , 

Robinson  &,  Gary  Go , 

Kent  Nelson 

Sam.  Sanborn 

SlippBros , 

Pioneer  Press  Co 


Grigffs  Bros. 
Boenngi 


inger  Sc  Son 

Zimmerman  Bros 

SterenB  Sc  Robertson , 

H.E.  Wedelsteadt , 

....do , 

Brainerd  Lnmber  Co 

JofanDriBcoII 

Snndry  persons 

—  -do 

Brainerd  Sc  Northern  Rwy.  Co. . 

Sandry  persons ■ 

do 

.....do 

do 

.....do 


John  B.  Dempsey 

Sundry  persons 

W.A.CUTO 

do 

Archibald  Johnson 

E.  A.Brown 

Q.W.Knoi 

Peteler  Portable  Railway  Manufactnriug  Co. 
Slipp  Bros 


.do.. 


do. 

do 

Archibald  Johnson. 

K.Dally. 

W.  L.  Wakefield. 


Gross  L.  Logging  Co 

H.  RosenblaM; 

Ben  HerseyJr.iGo 

Angast  Ostluud 

Adams  Express  Co 

Northern  Pacific  Express  Go. 

Brown,  Treacy  dt  Co 

St.  Croix  Lumber  Co 

Hart  Johnson 

W.  Potter  dkCo 

A.  G.Qould 

do. 

do. 

do. 


Garbolineam  "Wood  Preserving  Go. 

do 

Pioneer  Press  Go 

Neil  McKay 

do 

North  American  Telegraph  Co 

James  Batt 

...do 

Niools  ADean 

Finch,  Van  Slyck,  Young  5:  Co 

S.  &J.  W.  Koop 

P.P.  Johnson 

W.  G.Moore 

William  Gordon 

Llent.  Col.  W.  A.  Jones 

A.Purdy 

Archie  Pnrdy 

Sam  Sanborn 

A.  C.  Gould 

...do 

8.  &  J.  W.  Koop 

Sandry  persons 

W.  T.  Hutchins 

Sundry  persons 


Bock,  etc 

Part  pay  roll  for  October. . . . 

Rails,  csrs,  etc 

Wheel  scrapers 

Traveling  expenses 

Hay 

Iron  reserroir,  etc 

Blanks 

Bags 

Tape,  etc 

Photo  supplies 

Pens  and  nooks 

Stationery 

do ^ 

Lnmber 

Teamster  and  team 

Payroll,  nppei'dam 

Pay  roUfPineRiTer  Crevasse 

Transportation 

Pay  roll,  Pine  River  Dam. . . 

Pay  roll,  Sandv  Lake 

Pay  roll,  telephone  line 

Pay  roll.  Leech  Lake 

Pay  roll,  Sandy  Lake  Dam 
repairs. 

Notebooks 

Ganging  crews 

Hanling  freight 

do 

Traveling  expenses 

Timers,  etc 

Groceries 

Rails,  switches,  etc 

Pans,  oilcloth,  etc 

Horseshoes,  etc 

Kitchen  utensils 

Stoves,  nails,  etc .*... 

Iron,  coal,  etc 

Iron  and  pails 

Travelinz  expenses 

Hauling  ireight 

Groceries 

Lumber,  etc 

Brush,  meat,  etc 

Fruit,  etc 

Hay 

Express  charges 

do 

Stationery 

Lumber 

Ouious 

Ink 

Vegetables 

Lumber 

Board 

Team 

Paint 

do 

Blanks 

Team  service 

Lumber 

Telegrams 

Hauling  freight 

Hauli  ng 

Drill,  etc 

Tents 

Oats  and  feed 

Hanling  oars 

Lumber 

Fresh  meat.^ 

Mileage 

Team  hire 

Hauling  freight 

Hay 

Hanling  freight 

do 

Supplies 

Pay  roll  for  November 

Traveling  expenses 

Pay  roll  For  November 


$78.00 

158.00 

548.36 

64.00 

L40 

24.65 

10.85 

2.25 

LOO 

7.80 

5.16 

L30 

9.28 

30.85 

17.00 

16.00 

277.50 

051.07 

54.19 

290.00 

142.68 

29.15 

63.00 

142. 73 

46.00 

218.00 

52.44 

6.04 

45.37 

52.00 

53.74 

84.26 

2.87 

L45 

53.99 

76.48 

38.25 

7.85 

10.37 

20.00 

1.77 

8.57 

20.72 

2.45 

16.00 

.70 

6.45 

6.85 

L81 

3.25 

.50 

38.50 

18.96 

32.00 

16.00 

126.40 

130.40 

3.75 

30.00 

36.00 

2.56 

4.59 

9.96 

21.60 

67.80 

29.76 

2.50 

09.86 

37.02 

29.58 

12.00 

6.00 

4.66 

12.83 

31.32 

403. 14 

1,060.50 

5.51 

280.00 
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2148      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMT. 
Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  30, 1897 — Continued. 


Dftto. 


To  whom  paid. 


For  what  paid. 


Amount 


18M. 
Deo.     9 


17 


81 


1897. 
Jan.     ( 


80 
Feb.    5 


Sundry  persons. 

do 

...do 

....do 


do 

H.  H.  Ferrine 

B.  S.Mayer 

Geo.  Snetsinger 

Sundry  persons 

do 

W.  A.  Curo 

G.W.Knox 

Neil  McKay 

Joseph  Crowkher 

Western  Union  Telegraph  Co. 

W.K.Shaw 

SlippBros 

W.  J.  &  H.  Powers 

St.  Croix  Lumber  Co 

M.J.ReiUy 

Mannheimer  Bros 

L.  M.Koop 

W.L.Wakefield 

A.C.Gould 

do 

H.  Rosenblatt 

do 

do 

A.Mablnm 

Archie  Purdy 

H.  £.  Wedolsteadt 

Northern  Pacific  Express  Co... 

Robinson  &  Cary  Co 

Lieut.  Col.  W.  A.  Jones 

Sundry  Persons 

do. 


Sundry  persons 

do 

L.B.  Wilson 

Sundry  persons <.. 

do 

J.W.Poole 

J.  F.  Metzger 

A.  L.  Cole  &  Co 

do 

J.E.  Kimball 

Wm.  B.  Hale  &  Co 

North  American  Telegraph  Co. 

Crescent  Creamery  Co 

Beckfelt&  Mather 

W.  J.  &H.D.  Powers 

St.  Croix  Lumber  Co 

W.  V.  Fuller  &  Co 

Marr  &  Krech 

H.  Rosenblatt 

Boeringer  &Son 

Robinson  Sc  Cary  Co 

G.  W.  Knox 

Adams  Express  Co 

Northwest  Engineering  Co 

Henry  J.  Green 

Uniteil  States  Express  Co 

James  Butt 

Pioneer  Press  Co 

Ryan  Drug  Co 

St  Paul  Hardware  Co 

Sundry  persons 

do 


.do. 
.do. 


Sam  Y.Morris , 

West«m  Union  Telegraph  Co 

Jas.A.Ouigg. 

Brainerd  Sc  Northern  Minnesota  Rwy.  Co. . 


Pay  roll  for  November 

....do 

....do 

....do 

....do 

Traveling  expenses 

do 

....do 

Pay  roll  for  December 

....do 

Fresh  meat 

Groceries,  etc 

Team  hire 

Steamboat  hire 

Telegrams 

Shingles 

Tarred  felt 

Nails 

Lumber 

Groceries 

Blankets  and  muslin , 

Bed  ticks,  etc 

Meat,  etc 

Teamster  and  team , 

do 

Meat,  etc 

Meat 

Hauling 

Services  

Team  hire , 

Stationery 

Express  charges 

Hose,  etc 

Mileage 

Pay  roll  for  December,  ofiice 
Part  pay  roll  for  December. , 

Pay  roll  for  December,  1890. 

.....do 

Services 

Pay  roll  for  December,  1896. 

.....do 

Fresh  meat 

do 

Nails 

Supplies ^.. 

Meat 

Batteries 

Telegrams 

Butter 

Merchandise 

Hardware 

Windows,  etc 

Lumber 

Oak  and  steel,  etc 

Hay 

Repair  work 

Screw  plat« 

Oil 


Express  charges 

Battery , 

Hygrometers , 

Express  charges 

Hauling 

Subscription , 

Paint,  etc 

Hardware , 

Pay  roll  for  January 

Pay  roll  for  January,  Pine 

River. 
Pay  roll  for  January,  Upper 

Dam.  I 

Pay  roll  for  January,  Leach  ; 

Lake  Dam. 
Pay  roll  for  January,  Sandy  I 

Lake  Dam.  , 

Services  


Telegrams 

Meals  and  lodgings. 
Transportation 


Digitized  by 


Google 


APPENDIX   Y REPORT    OF    LIEUT.  COL.  JONES.  2149 

Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1897 — Continued. 


Date. 


To  whom  paid. 


For  what  paid. 


Amount. 


1897. 
Feb.  18 


19 


26 
Har.    1 

2 
9 

10 


1£ 


17 


Apr.    1 
2 

5 

7 


Brainerd  &  Korthem  Minnesota  Rwy.  Co.. 

F.  E.  Mesing 

Frank  N.  Allen 

LeTi  Lyon 

Crescent  Creamery  Co 

Griggs  Broe 

Brown.  Treacr  &  Co 

J.  F.  Motzger! 

W.L.  Wakefield 

Miebaud  Bros..* 

Ogden,  Merrill  &  Greer 

Bobinson  &  C«rv  Co 

A.  D.  Brook  s  &  Co , 

Beckfelt  &  Matlier 

W.  J.  &  H.  D.  Powers , 

St.  Paul  Hardware  Co 

r^F.ETnox 

Geo.  Snetftinger 

H.H.Perrine 

McQuillian  Bros 

Minnesota  Engine  Works 

Sundry  persona 

do 


.do. 


H.H.Perrine.... 
Sundry  persons . 


.do. 


W.V.Fullor&Co 

J.  M.  Romans 

FrankN.AUen 

H.  M.  Smyth  Printing  Co 

Michand  Bros 

R.  C.  Libbey  A  Co 

W.  J.  &H.D.  Powers 

Stone,  Ordean,  Wells  &  Co 

Bergmeier  &  Co 

Lieut  (joI.  W.  a.  J  ones 

Wells  Scone  Mercantile  Co 

Griggs  &  Co 

ItaacH  Mercantile  Co 

Board  Water  Commissioners.. 

W.B.Hale&Co 

Western  Union  Telegraph  Co. 

Boeringer  Sc  Son 

Geo.  J.  Grant 

Frank  Clifton 

Zimmerman  Bros 

Cluff  Bros 

Levi  Lyons 

Sundry  persons 


Robinson  &  Cary  Co 

N.  AV.  Engineering  Co 

Stevens  &  Robertson 

North  American  Telegraph  Co  . 

A.  D.  Brooks  &  Co 

J.  F.Metzger 

Adams  Express  Co 

Mjinnheiroer  Bros 

Sundry  persons , 


H.H.Perrine 

Lieut.  CoL  W.  A.  Jones 

Sundry  persons 

Robt.  A.  Smith,  postmaster 

Sundry  persons 

do , 

....do 

John  W.  Poole 

E.  A.  Brown 

Dulut^,  Superior  and  Western  Rwy.  Co. 

Adams  Express  Co 

St.  Paul  Gaslight  Co 

Eugene  Lil)by 

J.  C.  Jones...' 

J.  F.Metzger 


Transportation 

Rubberstamps 

Hauling  freight ■ 

Wood 

Butter 

Oats  and  com 

Stationery 

Fresh  meat 

Hauling 

Groceries 

Crockery 

Fixtures 

Hauling  supplies 

Table  cloth,  eto 

Cook  store,  etc 

Castings 

Lumber 

Traveling  expenses 

do 

Job  work 

Repair  work 

Pay  roll  for  February,  office . 

Pay  roll  for  February,  gaug- 
ing crew. 

Pay  roll  for  February,  Up- 
per Dams. 

Services  

Pay  roll  for  February,  Sandy 

Pay  roll  for  February,  Pine 

River. 

Lumber 

Hauling  freight 

do 

Blanks 

Groceries 

Lumber 

Hardware 

Oil 

Stationery 

Mileage 

Groceries 

Candles,  ete 

Subsistence 

Water 

Carbons,  etc 

Telegrams 

Repair  work 

Lumber,  etc 

Beef,  etc 

Paste  trays,  eto 

Team  hire 

Wood 

Pay  roll  for  February,  Win- 

nibieoehish. 

Gasoline  burners,  eto 

Okonite,etc 

Pens,  eto 

Telegrams 

Mea^eto 

Beef 

Express  charges 

Iron  beds,  etc 

Pay  roll  for  March,  gauging 

crew. 

Se  rvices 

Mileage 

Pay  roll  for  March 

Post-oflice  box  rent 

Pay  roll  for  March 

do 

do 

Vegetables 

Repair  work 

Ticket 

Express  charges 

Gas 

Hay 

Wood 

Tallow  and  fresh  meat .... 


$11.66 

1.20 

6.60 

17.04 

96.00 

19.  i» 

9.00 

23.30 

8.36 

149.47 

4.44 

3.35 

6.00 

3.00 

31. 10 

1.25 

18.26 

24.45 

22.20 

100.00 

10.26 

665.00 

215.00 

606.00 

90.00 
140.00 

136.00 

143.20 
8.76 
7.94 
4.60 

57.37 
8.00 

25.40 

16.60 
3.70 

19.44 

236.61 

3.25 

91.84 
8.00 
2.35 
1.10 
1.75 
120. 16 

87.49 
6.45 

12.00 

42.00 
354.00 

20.41 

27.65 
1.00 
1.84 

26.85 
8.24 
4.60 

10.63 
215.00 

90.00 

25. 52 

304.00 

1.50 

555.80 

136.00 

22.60 

6.75 

6.00 

6.16 

4.25 

2.21 

13.50 

32.00 

22.05 
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2150      REPORT   OF   THE    CHIEF   OF    ENGINEERS,  IT.  S.  ARlkfY. 
Itemized  ttatement  of  expenditures  during  the  fiscal  year  ending  June  SO  ^  1897 — Continued. 


Bftte. 


To  whom  paid. 


For  what  jmid. 


Amount 


1897. 
Apr.    8 
13 


26 


27 

30 

May    3 


19 


fO 


81 
Jane    1 


Lieut  Col.  W.  A.  Jones 

SuDilr V  i)ereon8 

Frank' Clifton 

Robinson  &  Cary  Co 

The  Crane  Ac  Onlway  Co 

W.  J.  &H.D.  Powers 

Beckfelt  &  Mather 

H.  lioftenblatt 

M.Howley 

Geo.  Siietsinger 

North  American  TVlenxnph  Co 

James  Butt 

G.  W.  Knox 

Arohie  Purdy 

A.  T.  McGregor 

Archie  Purdy 

Electrical  Engiueering  Co 

S.&  J.W.Koop 

Sundry  persons 

H.H.  Perrine 

Sundry  persons 

do , 

Lieut  Col.  W.  A.  Jones 

Sun  d  ry  pe  rsona 

do 

do 

do 

PatCalroine 

Chris.  Boelm..., 

August  Ostlnnd 

A.  C.  Gould 

Neil  McKav 

Geo.  Suetmnger 

E.  P.  Wakefield 

Sundry  persons 

Griggs  Broe 

(iross  Lake  Logging  Co 

Miohaud  Bros  i , 

Arthur  Hagberg 

do 

Robinson  &  Cary  Co 

Crescent  Creamery  Co 

Minnesota  Engine  Works , 

Geo.  Cassada 

Archie  Purdy , 

J.  F.  Metzger 

M.  F.  Eeunedy  Bros 

Buff  Sc  Berger 

Electrical  Engineering  Co 

SlippBros...: 

Beckfelt  AMatlier 

L.L.Mav 

Mannhoiroer  Bros 

SlippBros 

North  American  Telegraph  Co 

William  Morse 

Ryan  Drug  Co 

St  Paul  Hardware  Co 

Sundry  persons 

H.  K.  tV'edel8toadt 

Sorcn  Deueiien 

T.Lund 

Chas.S.Hildreth 

Henry  Wither© w 

Dan  Lyons 

Sundry  persons 

do 

do 

do 

do 

do 

do 

H.  E.  Wedeisteadt 

S.&J.  W.  Koop 

Louis  Poirier p. 

Beckfelt  ^t  Mather 

W.&  H.D.  Powers 

Neii  McKay 

Archibald  Johnson 


Mileage 

Pay  roll  for  March 

Sausage 

Ash  pan  and  rivets 

Pipe,  etc 

Snow  gauges 

Ink  and  snowshoes 

Hauling 

Services 

lYaveling  expenses 

Telegrams 

Haunng  

Feed 

Hsuling .« 

Repair  work 

Team  hirt* 

Transmitters I 

Butter,  lard,  etc 

Pay  roll  for  A  pril 

Tnveline  expenses 

Pay  roll  ror  April 

— \do 

Mileage 

Pay  roll  for  April 

do 

do 

do 

Hay 

Potatoes 

do 

Potatoes,  turnips,  etc 

Use  of  team 

Traveling  expenses 

Team  hire 

Payroll  for  April 

B  u  riaps 

Lumber  and  sauerkraat . . . 

Groceries 

Sirup  and  butter 

Siinpliea 

V  al  vos,  oil,  hose,  etc 

Butter 

Job  work 

Wood 

Hauling  freight. 

Fresh  meat 

Oars 

Ke|>air  work 

Dry  batteries 

Hardware  and  crockery . . . . 

Groceries,  etc 

Garden  seed 

Dry  goods 

Hfl^^oware 

Telegrams 

Potatoes 

Paint  etc 

Hardware 

Pay  roll  for  May 

Stationery 

Services 

do 

...do 

do 

do 

Payroll  for  May 

do 

do 

....do 

do 

Pay  roll  for  May  and  June. 

Pay  roll  for  June,  oflSce 

Stationery 

Feed  and  oats 

Wood 

Mess  supplies 

Hardware 

Use  of  team 

Traveling  expenses 


$13.44 

175.00 

4.75 

26.70 

18.24 

2.25 

4.15 

^.00 

5.60 

25.30 

5.44 

8.07 

9.00 

43.61 

48.60 

6.110 

10.55 

12.84 

278.50 

13.25 

519.20 

758.83 

17.24 

110.00 

54.96 

29.25 

144.50 

14.00 

3.00 

5.78 

10.80 

20.00 

11.00 

52.00 

8.00 

27.85 

33.00 

66.11 

3.75 

223.65 

.    49.45 

40.00 

23.57 

15.00 

7.99 

17.80 

8.00 

22.10 

11.52 

3.54 

9.73 

4.35 

28.36 

1L83 

6.86 

4.65 

8L94 

4.66 

288.38 

115.21 

4.50 

.75 

12.00 

24.60 

8.17 

1,819.50 

197.60 

539.00 

110.  QO 

144.50 

42.75. 

920.00 

42.56 

35.05 

72.00 

84.33 

38.02 

80.00 

18.70 
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APPENDIX   T — REPORT   OF   LIEUT.  COL.  JONES.  2151 

Itemized  statement  of  expemdituree  during  ike  fiscal  fear  ending  JuneSO,  i5P7— Continued. 


Date. 


To  whom  paid. 


For  what  paid. 


Amonnt. 


1807. 
June  16 


June  30 


A.Ofttland 

M.J.RelU7 

....do..... 

Korthwest  Telephone  Exchange  Co . 

C.L.  Maynard 

B.F.Syniines 

Adams  Express  Co 

Westera  Union  Telegraph  Co 

Iforth  American  Telegraph  Co 

P.  Petel  er 

Robinson  Sc  Cary  Co 


.do- 


&Ai  J.W.Koop 

Standard  Oil  Co 

Archie  Pnrdy 

W.T.&H.D.  Powers. 

W.B.Hale&Co 

Smith  &  Kiddle 

A.C.Goald 

St  Paal  Furniture  Co. . 

SlippBros 

George  Smith 

J.  F.Metzger 

H.  F.  Kennedy  Sc  Bros. 

Kent  Nelson 

A.O.PoweU 


Treasary  settlements  daring  year.. 
Totol 


Use  of  team 

Feed  and  oats 

Supplies 

Rout 

Butter 

Wood 

Express  charges 

Telegrams 

Brakes,  et« 

Machinery  snpplies,  etc. 

Pies,  etc 

Fresh  meat 

Oils 

Team  hire 

Hope 

Zinc,  etc 

Repairs 

Hay 

Repair  work 

Hardware 

Meat : 

Fresh  meat 

Teutflys 

Traveling  expenses 

Emergency  purchases  .. 


35.91 

187.24 

6.00 

15.40 

16.00 

2.40 

7.2« 

2.40 

24.80 

66.85 

12.12 

20.88 

33.39 

6.00 

6.97 

.60 

1.00 

9.80 

4.90 

8.59 

1.52 

15.85 

41.00 

6.10 

65.00 


32.210.41 
235.82 


32,446.23 


Outstanding  liahilities  June  SO,  1897, 


To  whom  owing. 


Sundry  peraons. 

Do 

Do 

R  A.  Smith. 


R.  Davenport.. 
Neil  McKay.., 
Knbloft  Buerhe  .... 
A. O.  Powell 

Do 

A.T.Eiml)all 

A..O«tland 

Sundry  penons 

G.W.fowx 

W.Pottor&Co 

Boeringer  St,  Son. . . . 
&4tJ.W.Koop 

Do 

Thorp  A  Martin  Co. , 


•ggingCo.. 


Archie  Pordy.. 
Cross  Lake  Loj 

SlippBn  

G.L.  Maynard 

D.  M.  Chirk  &  Co 

Western  Union  Telegraph  Co 

North  American  Telegraph  Co , 

Dalntb,  Superior  and  Western  Rwy., 

A.  Johnson 

St  Paul  and  Dnluth  Rwy 

Northern  PaoificKwy 

BaUzoads 


Total. 


On  account  of— - 


Pay  roU,  Pine  River,  June 

Pay  roll.  Pine  River 

Pay  Roll,  Sandy  Lake 

Post-offlce  hox 

Travel  expenses 

Use  of  team , 

Drawing  materials 

Bmorgency  purchases 

— do 

Use  oC  team 

-...do 

Pay  roll,  Pokegama  Falls,  June.. 
Ink., 


Oilcloth 

Drawing  materials 

Supnlies 

Feed  and  oats 

Stat  ionery 

Use  of  team 

Lamber.  etc 

Coal  ana  iron 

Butter 

Hard  w  are 

Tele^rrams 

do 

Rental 

Travel  expenses 

Tickets 

do 

Unsettled  freight  accounts  outstand-  i 
ing. 


Amonnt 


$093.92 
213.88 
141.50 

1.50 

2.30 
21.00 
39.06 
19.23 
22.95 
20.00 
20.00 
747.50 
.00 

7.33 
106.53 
43.81 
40.06 

8.50 

6.00 
83.25 

7.63 

9.80 
39.15 
11.90 

4.10 
1U.66 

5.25 
26.20 

6.55 
73.42 


Total 2.734.18 

Sxpended  to  Jane  30,  1897 '  32.446.23 


35, 180. 41 
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2152      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS, 

WISCONSIN. 

The  first  examinations  and  surveys  of  this  stream  were  made  in  1874 
and  1875.  Based  upon  the  latter,  a  project  was  prepared  for  the 
improvement,  consisting  of  the  revetment  of  caving  banks  and  con- 
struction of  dams  and  jetties  from  Eau  Claire  to  the  condueuce  of  the 
stream  with  the  Mississippi  Eiver,  a  distance  of  56  miles,  in  order  to 
confine  the  low-water  volume  to  a  channel  of  nearly  uniform  width; 
also  to  protect  the  five  Yellow  Banks  bordering  on  the  river.  Object: 
To  provide  an  open  channel  200  feet  wide  and  3  feet  deep,  and  relieve 
the  channel  of  the  Chippewa  River  and  of  the  Mississippi  River  below 
the  junction  of  the  two  streams  from  the  sand  contributed  by  the  Yel- 
low Banks.  First  estimate  of  cost,  $139,892.50.  The  project  has 
remained  unaltered,  except  an  increase  in  the  amount  of  work  to  be 
done.  The  estimate  has  been  revised  three  times.  The  last  one  (made 
in  1888)  placed  the  cost  at  $272,487.72. 

For  a  full  description  of  the  river  and  detailed  statement  of  the  revi- 
sion of  projects  reference  is  made  to  pages  2183-2188,  Appendix  Y, 
Annual  Report  for  1895. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low; 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  month  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insufficient 
depth.  Frequently  the  depth  of  water  on  the  bar  at  the  mouth  of  the 
river  was  but  10  or  12  inches. 

The  work  of  improvement  to  June  30, 1895,  has  provided  a  perma- 
nent channel  3  feet  deep  over  the  bar  at  the  mouth  of  the  river,  and 
materially  increased  the  depths  over  the  Durand,  Plum  Island,  Plum 
Island  Flats,  Battle  Island,  Wacouta  Island,  and  Flower  Pot  Island 
bars,  besides  straightening  a  difficult  piece  of  river  at  the  Madison 
Street  Bridge,  in  Eau  Claire,  and  the  stoppage  of  a  difficult  and  dan- 
gerous cut-off  at  Dead  Lake.  Where  the  improvements  have  been 
completed,  the  channels  are  3  feet  or  more  in  depth.  The  channel 
improvements  have  effected  a  material  reduction  in  the  cost  of  running 
rafted  lumber  from  Eau  Claire  to  the  mouth  of  the  river. 

Ko  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 
1883,  at  which  time  about  one  fifth  of  the  banks  had  been  revetted. 

Total  exi)ended  from  commencement  of  operations  in  1877  to  June 
30,  1896,  including  outstanding  liabilities,  $180,771.91. 

Operations  during  the  past  fiscal  year. — Field  operations  have  been 
c6ntined  to  repairs  of  Wacouta  Island  Dam  No.  2.  A  good  channel 
was  maintained  from  July  1,  189.»,  to  close  of  the  season.  Continuous 
high  water  since  the  ice  went  out  in  1897  to  close  of  present  year  has 
provided  sufficient  depth  of  water  without  the  need  of  works  of  improve- 
ment. Several  bars  show  indications  of  becoming  troublesome  before 
low  water  is  reached.  It  is  exi)ected  to  work  on  them  during  the  fall 
of  1897. 

Mr.  A.  O.  Powell,  assistant  engineer,  has  had  local  charge  of  the  im- 
provement of  the  river,  as  well  as  of  the  St.  Croix  River,  in  addition  to 
duties  as  assistant  engineer  on  all  the  works  i)ertaining  to  this  district. 

Expenses  during  the  fiscal  year  ending  June  30, 1890,  including  out- 
standing liabilities,  $3,115.28. 

The  sunrof  $80,737.72  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1899. 
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For  channel  improvements $70, 737. 72 

Forsnrvey 10,000.00 

Total 80, 737. 72 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.    The  daties  on  imports 
collected  daring  the  year  ending  December  31,  1896,  amounted  to  $329^398.87. 

Abstract  of  appropriatiofu. 


By  act- 
Approved  Angnst  14, 1876.. .  $10, 000 

Approved  Jane  8,  1878 10,000 

Approved  March  2,  1879  ....  8, 000 

Approved  J  nne  14,  1880 10, 000 

Approved  March  3, 1881 10, 000 

Passed  Angnst  2,  1882 65, 000 

Approved  Jnly  5,  1884 15, 000 

Approved  August  5, 1886 18, 750 


By  act — 

Of  August  11, 1886 $10,000 

Approved  September  19, 1890    10, 000 

Approved  July  13, 1892 6, 000 

Of  August  17,1894 10,000 

Passed  June  3,  1896 10,000 

Total 191,750 


Money  statement 

July  1, 1896,  balance  unexpended $11,003.09 

June  30, 1897,  amount  expended  during  fiscal  year 3, 112. 66 

July  1, 1897,  balance  unexpended 7,890.43 

July  1,  1897,  outstanding  liabilities 27.62 

July  1, 1897,  balance  available V,  862. 81 


{Amount  (estimated)  required  for  completion  of  existing  project 80, 737. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    80, 737. 72 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 

Comparative  atateTnent  of  lumber,  lathe,  shingles,  pickets,  and  logs. 


Tear. 

Lumber. 

Laths. 

Bhingles. 

Pickets. 

Total  ton. 

elusive  of 
loose  logs. 

Loose  logs. 

1878 

FeetB.M. 
154,119,860 
248,932,000 
325,190,000 
842, 887, 000 
375, 000, 000 
269,094,203 
298, 844, 591 
374, 138, 443 
207, 205, 672 
186. 826, 521 
161.309,512 
158,938,294 
166,477,966 
152, 040, 386 
144,651,160 
169.180,534 
128. 703, 908 
130,117.213 
104.716.810 

Number. 
40, 000, 000 
62,044,000 

100,357,750 
64,787,000 
66,000,000 
82,648,500 
88,905,520 
95,992,900 
77, 729, 630 
64.725,580 
60, 544, 370 
60,487,356 
46. 234, 673 

107,841,860 
46, 451, 170 
43, 938, 210 
88, 550, 370 
29, 928. 009 
28,962,430 

Number. 
125, 000, 000 
135,152,000 
74, 945, 150 
121,437,000 
150, 000, 000 
129,754,000 
160, 133,  000 
195,880,220 
158,465,750 
130, 616, 200 
86,848,900 
112,053,075 
78, 499, 500 
48,700,210 
109, 366, 000 
108,  774, 500 
74,183.250 
69, 718. 000 
50,814,000 

Number. 

10, 000, 000 

12,000,000 
2,423,040 
1, 880. 000 
2, 200, 000 
1,497,948 
1,840.278 

75, 000, 000 
1,934,340 
3, 023, 235 
1, 600,  320 
2,244.786 
1, 222, 989 
1,258,850 
1,607,050 
1,940,525 
1,420,618 
581,705 
840,184 

Tons. 

FeetB.M. 

1879 

250,000,000 
300,000,000 
300, 000, 000 
850, 000, 000 
460,000,000 
634,674,176 
600.000,000 
465.000.000 
404, 302, 650 
642, 437. 000 
400,518,720 
606,992,790 
284,113,430 
632  350  670 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

826.971 
829,156 
342,350 
314, 085 
410,960 
459,506 
833, 157 
827, 550 
258,776 

1889 

1890 

1891 

1892 

1893 

488,926,000 
250,  045, 730 
292.640,000 
297.891,000 

1894 

1895 

1896 

Comparative  statement  of  freight  and  passengers 

• 

Year. 

Steam- 
boats^ 

Freight 
carried. 

Passen- 
gers. 

Tear. 

Steam- 
boats. 

Freight 
carried. 

Passen- 
gers. 

1878 

4 
4 
4 
8 

Pounds. 
Unknown. 
6, 840, 000 
3, 440, 000 
3,932.000 

Unknown. 
8,730 
11,240 
16, 989 

1882 

8 

3 

2 

al 

Pounds. 
2.  640. 000 
3, 184, 000 
1, 500, 000 

10, 490 
4,000 
5,500 

1879 

1883 

1880 

1884 

1881 

!  1885  to  1896 

a  One  hundred  and  eight  tons  burden  and  2  feet  dralt. 
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But  one  steamboat  plied  regularly  on  the  river  since  1885.  This  boat^  the  Phil 
Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to  Dunnville,  about 
halfway  between  the  mouth  and  Ean  Claire,  to  assist  The  Knappj  Stout  <&  Co.  Com- 
pany's rafts  in  iioiiting  down  the  river.  Her  passengers  and  freight  were  confined 
entirely  to  the  company's  rafting  boBiness. 


Y4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  project  for  improvement  is  to  provide  a  3-foot  channel  from  Tay- 
lors Falls  to  the  Mississippi  River,  52.3  miles,  by  the  removal  of  snags, 
bowlders,  bar,  etc.,  and  the  contraction  of  the  low- water  channel  from 
Taylors  Falls  to  head  of  Lake  St.  Croix,  a  distance  of  28.5  miles;  by 
widening  and  straightening  the  channel  in  Lake  St.  Croix  over  Hud- 
son and  Catfish  bars,  6.3  and  15.1  miles,  respectively,  below  head  of 
lake;  also  the  improvement  of  the  harbor  and  wat^r  front  of  Stillwater, 
Minn.  The  latter  was  added  by  the  river  and  harbor  act  passed  June 
3,  1896,  and  increased  the  estimate  of  cost  from  $126,000  to  $136,700. 
The  original  estimate  of  cost  was  $21,758.  It  was  revised  in  1882  and 
1889  (see  pages  1798  and  1801,  Annual  Report,  1889). 

At  the  time  of  the  adoption  of  the  project  the  depth  on  many  of  the  . 
bars  above  Stillwater  was  but  2  feet.  The  channel  was  further  ob- 
structed by  sunken  cribs,  wrecks,  snags,  and  old  boom  piers,  and  the 
bends  by  leaning  trees.  The  channel  over  Hudson  bar,  St.  Croix  Lake, 
was  quite  tortuous  and  shallow,  having  but  2.5  feet  depth  at  low  water. 
At  Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend 
around  a  long  narrow  sandy  spit  that  jutted  out  for  a  distance  of  1,450 
feet  from  the  left  bank  and  at  right  angles  to  the  shore  line.  When  a 
strong  wind  blew  up  or  down  the  lake,  the  steamboats  with  heavy  rafts 
encountered  considerable  difficulty  in  keeping  the  channel. 

Since  1886,  the  railroads  penetrating  the  river  section  have  reduced 
navigation  over  that  reach  to  almost  nothing,  except  the  running  of 
loose  logs;  as  a  consequence,  little  attention  has  been  given  to  its  im- 
provement since  1890. 

On  the  lake  section  (Stillwater  to  the  mouth)  the  commerce,  consist- 
ing of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  propor- 
tions and  its  needs  are  being  met  by  expending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30, 1896,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water  and  the  water  directed  into  new  channels  by  training  dams. 
Many  of  the  partly  submerged  logs  were  also  removed,  but  new  ones 
are  continually  coming  into  the  channel.  The  work  has  resulted  in 
creating  a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  Still- 
water to  the  mouth.  Boats  and  rafts  can  now  pass  over  that  distance 
at  the  lowest  stage,  but  some  work  remains  to  be  done  in  widening  the 
dredged  channels  and  straightening  other  portions,  particularly  on  the 
Hudson  bar  above  and  below  the  bridge,  and  in  the  construction  of 
additional  trainingdamsto  maintain  the  dredged  channel.  Theimprove- 
ment  of  the  harbor  at  Stillwater  had  not  been  commenced. 

Amount  expended  to  June  30, 1896,  including  outstanding  liabilities, 
$112,471.77. 

On  account  of  the  excellent  condition  of  the  channels  that  prevailed 
last  fall  and  the  high  stage  of  water  during  the  spring  of  1897,  no  field 
operations  were  undertaken  except  the  assembling  of  part  of  the  mate- 
rial for  repairs  to  training  dams,  Hudson  bar.  Lake  St.  Croix,  and  exam- 
inations, surveys,  etc.,  in  preparation  for  season  of  1897. 
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Amoqiit  exx>ended  during  fiscal  year  ending  June  30, 1897,  including 
outstanding  liabilities,  $2,215.42,  divided  as  follows: 

Material  for  repairs  to  training  dams,  Hudson  bar $447.06 

Snryeys,  examinations,  8t.  Panl  office  expense,  and  contingencies 1, 768. 36 

Total 2,215.42 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  sobport.  Collections  for  the  year  ending  December  31, 
1896,  $244,203.22;  valne  of  domestic  exports  for  same  period,  $116,166. 


Ahatract  of  appropriaiions. 


By 


Approved  Jnne  18, 1878 $10, 000 

Approved  March  3, 1879 8, 000 

Approved  Jnne  14, 1880 10, 000 

Approved  March  3, 1881 8, 000 

Passed  Anflrnst  2, 1882 30,000 

Approved  July  5,  1894 9, 000 

Approved  August  5, 1886 7, 500 


By  act — 

Of  August  11, 1888 $10,000 

Approved  September  19, 1890      8, 000 

Approved  July  13,  1892 8, 000 

Of  August  17,  189 1 4, 000 

Passed  June  3, 1896 15,000 

Total 127,500 


Money  statement 

July  1, 1896,  balance  unexpended $15,036.a3 

Jnne  SO,  1897,  amount  expended  during  fiscal  year 2, 223. 82 

July  1, 1897,  balance  unexpended 12,812.81 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  ef  suudry  civil  act  of  June  4, 1897. 


COMMERCIAX  STATISTICS. 

Comparative  itatement  of  steamboats  and  hargesy  freight  and  passengers  carried,  and 
lumhtr  and  logs  towed  aud  rafted  on  the  8t.  Croix  River,  Wisconsin  and  Minnesota, 

STEAMBOATS  AND  BARGES. 


Freight  and  pas- 
MDger  buflineM. 

Steam- 
boats in 

towine 
and  raft- 
ing busi- 
ness. 

Tear. 

Freight  and  pas- 
senger business. 

Steam, 
boatfl  in 
towing 
and  rait- 
ing busi- 
ness. 

Year. 

St4Mm- 
boats. 

Barges. 

1878 

3 
3 
3 
2 
8 
3 
3 
4 
8 
3 

8 
12 
29 
40 
77 
51 
80 
60 
49 
58 

:  1888 

a2  1              3 
1  1 

58 

3il79 

1889 

52 

1880 

'  1890 

126 

1881 

'  1891 

&130 

1882 

24 
25 
25 

33 
88 
40 

1892 

H22 

1883           .... 

1  1893  

b  127 

1884 

1  1894 

1895 



al.              2 

6  60 

1885 

%«o 

1886 

1896 . 

1887 

1 

aOne  hundred  and  seventeen  tons  burden  and  18  inches  draft. 
b  From  36  to  240  tons  burden  and  2^  to  3^  feet  draft. 
e  Unknown. 

FREIGHT  AND  PASSENGERS. 


Year. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 


Freight  earried. 


Passen- 
gers   I 
Luml>er.    Wood.    Total,  carried. I 


Tmn. 
(a) 
(A) 
(o) 
(a) 
(a) 
(a) 
(a) 
(o) 
(«) 


Tont. 
(a) 
(a) 
(a) 
(a) 
(a) 
(o) 
(a) 
(a) 
(a) 


Year. 


Ton*. 

16,000  15,000  ;    1887 

28,893  9,244  L  1888 

(a)  (a)     \\  1889 

17,500  11,015      1890 

30,000  10,300   I  1891 

31,500  12,800  ,    1894 

40,000  I  4,000      1895 

42,500  I  10,647      1896 

90,450  12,756 


Freight  carried.  Passen- 

-  -      gers 

Lumber.    Wood.     Total,  carried. 


Tons, 
in) 
5, 200 
5.9U0 
7,139 
100 
3,205 
(c) 


Tons, 
(a) 

4,354 

4,100 

5,796 

200 

(v') 

(c) 
(«) 


Ton: 

28.  500 

90,554 

10,000 

bV.i,  144 

300 

3, 205 

(0 

ie) 


I 

9.872 
I     (a) 

(a) 
'  921 

551 

(c) 
1      (r) 

(e) 


a  Unknown. 


Mncluding  209  tons  of  general  merchandise. 


e  None. 
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Comparative  ntatement  of  steamboat  $  and  harge$f  etc, — Con  tinned. 
BAFTED  LOGS  Ain)  LUMBER. 


Raft'Odlogs 
towed  out 
of  St.  Croix 
River  (esti- 
mated). 

Rafted  lumber  towed  out  of  St.  Croix  River. 

Total  t4m- 
nage.  ex- 
clusive 
of  loose 
logs. 

Loose  logs  run  on  river 
above  Stillwater. 

Year. 

Lumber. 

Shingles. 

Laths. 

Pickets. 

Feet  KM. 

Tons. 

1878  . 

FeetB.M. 

T  "00,000 
11       DO,  000 
20      90,000 
18      90,000 

FeetB.M. 

Nuna>er. 

Number. 

Number. 

Time. 

1879.. 

1880 

1881.. 



1882.. 

18      90.000 

10  90, 000 
17       90, 000 
15      90.000 

11  IK),  000 
17      90, 000 

1883 

1R84 

1885.. 

1886 

1887.. 

oino  ooA  nnn 

1888 

13      90.000     114,610,966 
15        90,000        R1-A17  070 

740,  OTO.  500 
38. 633, 000 
46, 007,  000 
32, 016.  750 
51, 959. 000 
23.196,500 
38, 861, 260 
22.621,250 
7,893,750 

323, 651, 800 
23,226,575 
33,861,900 
31,132,350 
37,387,200 
18, 413. 720 
28,385.600 
33.73:t,935 
16,951,700 

a  570, 820 

90,800 

278,580 

678, 240 

261,040 

118,580 

1,059,420 

340,095 

40,000 

a706,367 
697,244 

1,104,100 
948,757 

1,179.549 
707, 745 
805.838 

1,021,884 
724,204 

1880 

1800.. 
1891.. 
1892.. 
1893.. 
1894.. 
1806.. 
1896.. 

25       90.000 

20  33, 490 
25       90,000 
16      90,000 

15  90,000 

21  00,000 

16  00,000 

116,403,000 
110,934,084 
126,  503, 520 

63,564.209 
105,912,803 
133, 893, 315 

67,689,408 

1460,000.000 
315,  231,. 300 
4.36,  899,  770 
359,468,740 
281, 470, 400 
373,062.850 
321,764,630 

a  1.610. 000 
1,103.310 
1,  529, 149 
1, 358, 141 
985, 146 
1,305,720 
1.126,176 

•Unknown  previous  yean. 


IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

Foar  examinations,  surveys,  and  projects  have  been  made  of  tbis 
stream  since  1866.  Eeference  is  made  to  tbe  Annaal  Eeports  for  1894 
and  1895  for  a  r^sum6  of  tbe  various  estimates  and  bistory  of  tbe 
improvement  of  tbe  river. 

Tbe  present  approved  project,  adopted  in  1875,  for  improving  tbe 
river  from  Soutb  Bend  to  tbe  moutb,  116.4  miles,  consists  in  tbe  con- 
struction of  locks  and  dams  at  an  estimated  cost  of  $821,368.63. 

Tbe  appropriations  to  1878,  inclusive,  aggregate  $117,500,  and  were 
expended  between  1867  and  1879  in  surveys  and  tbe  removal  of  snags, 
overhanging  trees,  and  bowlders.  Tbe  reach  worked  over  extended 
from  Minnesota  Falls  to  a  point  9.9  miles  above  Carver.  Tbe  work  was 
done  to  temporarily  facilitate  high-water  navigation,  of  which  in  an 
early  day  and  before  tbe  advent  of  railroads  there  was  a  considerable 
volume.  Since  1879  new  snags  have  appeared  in  such  numbers  that 
there  are  now  as  many  as  at  any  previous  time;  therefore  it  can  not  be 
said  that  any  permanent  improvement  was  effected. 

No  work  was  done  on  tbe  river  between  1879  and  1893,  and  at  no  time 
has  Congress  authorized  tbe  improvement  of  tbe  river  upon  tbe  basis 
of  the  present  approved  project — a  canalization  of  the  river.  After 
railroads  penetrated  tbe  Minnesota  Valley  the  navigation  of  the  river 
practically  ceased. 

Below  Shakopee  tbe  river  is,  in  tbe  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  tbe 
navigation  thereof  were  communication  between  it  and  the  Mississippi 
Eiver  rendered  permanent  by  the  improvement  at  tbe  moutb  of  the 
river. 

In  the  fall  of  1893  a  project  was  entered  into  for  tbe  improvement  of 
the  river  below  Chaska  and  Shakopee  by  building  a  closing  dam  at  tbe 
foot  of  Pike  Island  and  across  the  main  cbannel  at  tbe  moutb  of  tbe 
river  and  diverting  tbe  river  during  low  stages  into  a  channel  dredged 
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through  the  Fort  Suelling  Chute.  For  a  fuller  deseription  of  the  plan 
of  improvement,  see  pages  1726  and  1727,  Annual  Report,  1894. 

The  closing  dam  has  been  built  of  brush  and  stone  and  a  temporary 
channel  excavated  through  the  Fort  Suelling  Chute. 

During  the  past  fiscal  year  additional  dredging  was  done  in  the  chute 
and  the  dam  was  raised  1^  feet  in  height.  As  experience  has  shown 
that  the  ice  from  the  spring  break  ups  would  remove  the  rock  from  the 
crest  of  dam,  leaving  it  uneven,  the  raising  was  effected  by  driving  a 
row  of  round  piles,  8  feet  c.  to  c,  along  the  highest  portion  of  the  dam. 
The  piles  were  capped  2  feet  wide  and  backed  with  stone.  Blue  prints 
of  photographs  taken  of  the  dam  in  October,  1893,  November,  1896, 
and  May,  1897,  are  herewith.* 

The  permanency  of  the  work  depends  upon  a  further  appropriation 
for  enlarging  the  channel  through  Fort  Suelling  Chute  and  strengthen- 
ing the  dam. 

Amount  expended  to  June  30,  1896,  on  project  at  mouth  of  river, 
$10,000. 

Total  amount  expended  to  June  10, 1896,  on  all  parts  of  the  river, 
$127,500. 

Amount  expended  during  fiscal  year  ending  June  30, 1897,  $3,943.15. 

AhBiraot  of  appropriaHon$. 


By  act — 

Approved  Marck  3,  1867  ....  $37, 500 

Approved  July  11,  1870 10, 000 

Approved  March  3,  1871 10, 000 

Approved  June  10, 1872 10, 000 

Passed  March  3, 1873 10, 000 

Approved  June  23, 1874 10, 000 

Approved  March  3, 1875  ....  10, 000 


By  act- 
Approved  August  14, 1876. . .  $10, 000 

Approved  June  18, 1878 10, 000 

Of  Aufl:ustll,1888 10,000 

Passed  June  3, 1896 4,000 

Total 131,500 


Money  statement 

July  1, 1896,  balance  unexpended $4,000.00 

June  30, 18^,  amount  expended  during  fiscal  year 3,870.45 

129.65 

72.70 


July  1, 1897,  balance  unexpended... 
July  1, 1897,  outstanding  liabilities. 

July  1, 1897,  balance  available 


56.85 


I  Amount  (estimated)  required  for  completion  of  existing  project 689, 868. 63 

I  Amount  that  can  be  profitably  expendedinfiscalyearending  June  30,1899    11, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COBOfERCIAL  STATISTICS. 


Tear. 

Steamboats  plving 

on  lower  part  of 

river. 

Freight  carried. 

No. 

Ton- 
nage. 

Draft. 

Wheat. 

Hay. 

Wood. 

Brick. 

Miscel. 
laneoos. 

Total. 

Ig88 

1 
2 

3 
3 

Tom. 

Inches. 

Tons. 

Tons. 

Tons. 

Tons. 

T^ms. 

Tons. 
3,850 

1880 

(      153 

\      180 

f      117 

163 

180 

150 

20/ 
18) 
80 
20) 
80 

4,000 

1890 

82 

809 

840 

1.080 

842i 

8,633i 
(t) 

1890     

» Not  printed. 


t  Unknown. 
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There  wan  no  traffic  on  the  river  during  the  seasons  of  1891 ,  1892,  1893.  1884,  and 
1895,  as  steamboats  coald  not  at  all  times  pass  the  bar  at  the  mouth  of  the  river. 
The  traffic  in  1896  was  slight,  but  the  opening  of  the  river  has  induced  BeveriUL  boats 
to  prepare  for  the  year  1897. 


Y  6. 

IMPROVEMENT  OF  THE  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

DAKOTA. 

The  history  of  tbe  project  for  improvement  of  the  Red  River  of  the 
North  and  Ked  Lake  River  is  fully  stated  on  pages  1856  and  1857, 
Annual  Rei>ort  for  year  1896. 

The  present  approved  project,  at  an  estimated  cost  of  $315,320,  pro- 
vides for—' 

Improving  Red  Kiver  of  the  North :  (1)  Breckenridge  to  Moorhead,  97 
miles.  A  channel  capable  of  being  navigated  during  high  and  medium 
stages  of  water.  (2)  Moorhead  to  Grand  Forks,  155  miles.  A  channel 
60  feet  wide  and  3  feet  dee[)  at  low  water.  (3)  Grand  Forks  to  the  north- 
ern boundary  line,  143.5  miles.  A  channel  60  feet  wide  and  4  feet  deep 
at  low  water. 

Improving  Red  Lake  and  Red  Lake  River :  (1)  Red  Lake,  50  miles.  A 
channel  3  feet  deep  at  low  water.  (2)  Red  Lake  River  from  Ked  Lake 
to  High  Lauding,  50  miles.  A  channel  3  feet  deep  at  low  water.  (3)  Red 
Lake  River  from  High  Landing  to  Thief  River  Falls,  35  miles.  A  chan- 
nel 3  feet  deep  at  low  water. 

RED  RIVER  OP  THE  NORTH. 

In  1879,  when  the  first  bar  was  dredged  through,  the  ruling  depth  at 
ordinary  low  water  between  Moorhead  and  Goose  Rapids  has  been  stated 
to  have  been  but  1.5  feet,  and  below  Grand  Forks  but  2  feet. 

The  dredging  work  to  June  30, 1896,  resulted  in  the  attainment  of 
the  object  on  the  third  division,  and  on  the  second  division  except  for 
13  miles  at  Goose  Rapids.  The  removal  of  snags  and  trees  on  the  first 
division  has  bettered  the  condition  of  that  section  during  high  and 
medium  stages  of  water. 

Expended  upon  the  improvement  from  the  commencement  of  the 
work  in  1877  to  June  30, 1896,  $257,402.03. 

Operations  during  the  fiscal  year  ending  June  30,  1897. — The  dredging 
fleet  was  placed  in  commission  August  4,  1896,  laid  up  November  4, 
1896,  and  again  placed  in  commission  June  23,  1897.  The  locality  of 
the  work  was  between  Grand  Forks  and  Goose  Rapids,  and  on  Goose 
Rapids.  The  dredging  was  confined  to  previously  excavated  channels 
that  bad  subsequently  been  partly  closed  by  landslides. 

The  frequency  of  these  landslides  has  been  mentioned  in  former 
annual  reports.  During  the  past  four  years  the  work  on  the  river  has 
been,  almost  wholly,  removing  landslides,  only  2  miles  of  new  work 
having  been  done  in  that  time.  The  necessity  of  repair  work  during 
the  past  year  has  been  so  urgent  that  the  completion  of  the  project  was 
not  advanced. 

From  examinations  made  in  June,  1897,  it  is  probable  that  one  half 
of  the  present  working  season  will  be  applied  to  repair  work,  and  the 
other  half  to  new  work  on  Goose  Rapids. 
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The  quantities  of  work  during  the  past  year  have  been — 

Ezoayation cubic  yards..  26,204 

WingdamB linear  feet..  227 

Training  dams do 8,215 

Channels  cat do 8,215 

Bowlders  removed cubic  yards..  78 

Snags  removed 2 

Overhanging  trees  removed 11 

The  steamboat  made  one  trip  in  April  for  the  relief  of  flood  sufferers. 
On  this  trip  the  boat  was  sunk  by  running  ice.  No  serious  injury 
resulted  from  the  sinking  of  the  steamer,  as  she  was  readily  raised  and 
repaired. 

After  the  close  of  the  season  of  1897  the  dredging  fleet  will  require 
extensive  repairs  before  work  can  be  again  resumed.  The  estimated 
cost  of  the  repairs  is  $8,100. 

For  a  detailed  description  of  the  condition  of  the  plant,  as  well  as  an 
account  of  the  year's  work,  reference  is  made  to  the  report  of  Assistant 
Engineer  B.  Davenport. 

All  the  work  for  the  improvement  of  this  stream  has  been  performed 
by  hired  labor. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1897,  including  outstanding  liabilities,  $8,729.31,  divided  as  follows: 

Superintendence  andSt.  Paul  offioeexpense $496.31 

Care  of  property 502.67 

Relief  of  flood  sufferers 493.25 

Operating  steamboat  and  field  supervision 3,491.43 

Operating  dredge  and  field  supervision 3,745.68 

Total 8,729.31 

BED  LAKB  BIVBB. 

The  improvement  of  this  river  from  Thief  River  Falls  to  and  includ- 
ing Red  Lake,  a  distance  of  135  miles,  was  made  a  part  of  the  project 
for  the  improvement  of  the  Red  River  of  the  North  by  the  terms  of  the 
river  and  harbor  act  passed  June  3, 1896.  Navigation,  at  low  water,  of 
the  river  is  obstructed  by  a  bar  at  outlet  of  Red  Lake  and  by  bowlders 
in  the  river  between  Thief  River  Falls  and  High  Landing.  This  proj- 
ect will  require  a  reservoir  created  by  a  small,  low  dam  at  the  outlet  of 
Red  Lake.  It  was  considered  advisable  to  expend  the  whole  $5,000 
appropriated  in  aftbrdiiig  immediate  relief  in  the  river  chanuel.  A  pre- 
cise estimate  of  cost  of  dam  should  be  based  upon  a  survey.  It  should 
not  exceed,  however,  the  sum  of  $100,000.  It  is  recommended  that  the 
sum  of  $50,000  be  appropriated  for  continuing  the  improvement. 

OperatioTis  during  the  fiscal  year  ending  June  SOj  1897, — A  small  der- 
rick fleet  was  constructed  by  October  28,  1896.  Between  the  latter 
date  and  November  8, 1896,  when  the  river  was  closed  by  ice,  104  cubic 
yards  of  bowlders  was  removed  from  the  channel,  8  to  13  miles  above 
Thief  River  Falls.    Work  will  be  resumed  July  1, 1897. 

Amount  expended  during  the  past  fiscal  year,  $2,647.10,  divided  as 
follows: 

Snperintendence  and  St.  Paul  office  expense $75.22 

Care  of  property 385.00 

Constraction  derriek  fleet  and  field  superintendence 2, 051. 58 

Removing  bowlders  and  field  superintendence 135.30 

Total 2,647.10 
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Abstract  of  appropriations. 


By  act— 

Approved  August  14, 1876.. .  $10, 000 

Approved  June  18, 1878 30, 000 

Approved  March  3, 1879 25, 000 

Approved  June  14,  1880 20, 000 

Approved  March  3, 1881 18, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5, 1884 10, 000 

Approved  August  5,  1886 50, 000 


By  act— 

Of  August  11,  1888 $20,000 

Approved  September  19,1890.     26, 000 

Approved  July  13, 1892 25, 000 

Of  August  17,  1894 15,000 

Passed  June  3,  1896 20, 000 

Total 278,000 


Money  statement. 

July  1,  1896,  balance  nnexpended $20,537.97 

June  30,  1897,  amount  expended  during  fiscal  year 10, 189. 19 

July  1, 1897,  balance  nnexpended 10,348.78 

July  1, 1897,  outstanding  liabilities 1, 187.22 

July  1, 1897,  balance  available 9,161.56 


'Amount  (estimated)  required  for  completion  of  existing  project  for  Red 

River  only 37,320.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1899    37, 320. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 
BBD  RIVER  OF  THE  NORTH. 

The  stage  of  water  during  the  season  of  1896  was  generally  quite  favorable  for 
steamboat  operations,  the  range  at  Grand  Forks  gauge  being  from  -|-27  feet  in  May 
to  +0.6  foot  in  October,  with  a  rise  to  +1.4  feet  in  November  before  the  river  was 
closed  by  ice. 

Steamboat  navigation  commenced  April  22  and  closed  November  7.  The  river  was 
clear  from  ice  from  April  18  to  November  8.  The  boats  operated  on  the  river  were 
the  Red  River  Transportation  Company's  steamer  Grand  Forks,  100  tons,  with  3 
barges  of  127  tons  each,  and  the  gasoline  boat  City  of  Grand  Forks,  12  tons,  with  2 
barges  of  40  tons  each. 

The  following  is  a  statement  of  the  freight  moved  by  the  boats  during  the  season 
of  1896: 

Red  River  Transportation  Company's  steamer  Grand  Forks  and  three  barges: 

To  Grand  Forks  from  points  north:  Wheat tons..  6,824 

To  Grand  Forks  from  points  south:  Wheat do...  6,551 

To  Grand  Forks  from  points  north  and  south :   W^ood do . .  -  1, 800 

From  Grand  Forks  to  points  north  and  south : 

Merchandise do...  591 

Lumber do...  67i 

Gasoline  boat  City  of  Grand  Forks  and  2  barges: 
To  Grand  Forks  from  points  north  and  south : 

Wheat do...  2,009 

Flax do...  30 

Wood do...  112 

From  Grand  Forks  to  points  north  and  south :  Merchandise do . . .  5 

Total 17,786 

Comparative  statemen  of  freight  moved  hy  steamboats  and  barges  during  the  past  eighteen 

years. 


Tear. 

Tons. 

Year. 

Tons. 

Year. 

Tont. 

1896 

17,786 
9,413 
7,684 
5,723 
14,256 
12, 137 

1890 

1,710 
3,866 
12, 140 
10. 405 
10,507 
23,045 

1884 

29,046 
25,314 

1895 

1889 

1883 

1894 

1888 

1882 

81,652 

1893 

18H7 

1881 

26,557 

1892 

1886 

1880 

21.651 

1891 

1885 

1879 

17;82» 
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RBD  LAKE  RIVER. 

The  stage  of  water  iu  Red  Lake  River  was  favorable  for  steamboat  operations 
during  the  entire  season  of  1896,  no  difficulty  whatever  being  experienced,  except 
during  the  fall  months,  from  obstructions  in  the  channel  on  the  rapids. 

The  boats  operated  on  the  river  were  the  Alice  MeeKaUy  owned  bv  Meehan  Bros., 
and  Viking  No,  1  and  Viking  No,  2j  owned  by  Hanson  Bros.,  all  of  Thief  River  Falls. 

On  Red  Lake  two  laree  steamboats,  owned  by  Meehan  Bros,  and  T.  B.  Walker, 
were  engaged  in  moving  logs  on  the  lake,  but  no  detail  of  that  work  was  obtainable. 

Such  statistics  as  could  be  obtained  for  the  year  1895  are  also  presented  herewith. 
The  water  in  1895  was  low  the  entire  season. 


Steamer  Alice  Meehan^  50  tons 


Season  of  1895, 


Freight  (Thief  River  Falls  to  Red  Lake) tons..  145i 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 281 

Trips  made 35 

Ran  of  logs  from  Red  Lake  in  1895 million  feet  B.M..    15 

Season  of  1896. 

Steamer  Alice  Meehan: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  112 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 639 

Trips  made 41 

Steamer  Viking  No,  1: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  21 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 51 

Trips  made 7 

Steamer  Viking  No.  £: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  65 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 24 

Trips  made.^ 4 

Run  of  logs  from  Red  Lake  in  1896 million  feet  B.M..  20 

Summary  for  1896, 

Freight tons..  198 

Passengers 714 

Trips 52 

Run  of  logs million  feet  B.M..  20 


REPORT  OF  ASSISTANT  KNOINEER  R.  DAVENPORT. 

Grand  Forks,  N.  Dak.,  June  SO^  1897. 
Colonel:  The  following  report  of  operations  in  the  improvement  of  the  Red 
River  of  the  North  during  the  fiscal  year  ending  June  30,  1897,  is  respectfully 
submitted: 

QBNBRAL  IMPROVEMENT. 

Season  of  1896.— The  work  done  during  the  last  half  of  the  season  of  1896  was  on 
the  second,  or  Goose  Rapids,  section  of  the  river,  south  of  Grand  Forks,  N.  Dak., 
and  consisted  of  channel  dredging  and  the  removal  of  bowlders,  snags,  etc. 

The  preparation  of  the  fleet  for  active  operations  was  commenced  August  4 ;  the 
work  was  closed  and  the  fleet  laid  up  November  4.  During  this  period  of  three 
months,  18  channel  excavations  were  made,  extending  over  some  23  miles  of  river: 
11  of  these  channel  cuttings  were  on  Goose  Rapids,  between  Bellmout  and  Sand  Hill 
River,  a  section  of  river  previously  worked  over  by  the  dredge,  but  where  it  was 
again  necessary  to  excavate  several  new  bars,  and  to  extend  and  widen  some  of  the 
old  cuttings,  to  permit  the  passage  of  boats  at  low  water.  The  remainder  of  the 
channel  cuttings  were  north  of  Bellmont,  on  a  section  of  river  where  little  or  no 
dredge  work  had  previously  been  required.  All  of  this  season's  work  was  rendered 
necessary  by  land  slides  or  the  settling  of  the  adjacent  high  banks  of  the  river. 

Total  excavation,  24,704  cubic  yards.  Length  of  channel  cut,  7,765  linear  feet. 
Training  dams  formed  with  the  excavated  material,  7,765  linear  feet;  wing  dams, 
227  linear  feet.  Cost  of  dredge  excavation,  17. 6  cents  per  cubic  yard.  Cost  of  sub- 
sistence, per  ration,  34  cents. 

The  steamer  Ogama  operated  in  connection  with  the  dredge,  towing  the  fleet, 
keeping  up  the  supply  of  fuel,  etc.,  and  also  occupied  with  the  removal  of  obstruc- 
tions from  the  channel,  made  29  trips.    Total  miles  run,  988.    Wood  loaded,  152 
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cords.  Bowlders  removed  from  cbannel,  139,  equal  to  78  cubic  yards  of  stone. 
Overhan^ng  trees  removed,  11 ;  snags,  2. 

The  cost  of  operating  the  steamboat  is  included  in  the  cost  of  general  work. 

Season  of  1897, — Owing  to  the  extreme  high  water  in  the  Red  River  this  spring — 
45.2  feet  on  the  Grand  Forks  gauge  at  the  heicht  of  the  flood  in  April— and  in  part 
to  the  sinking  by  ice  of  the  steamer  Ogama  while  on  an  expedition  for  the  relief  of 
the  flood  suiierers  in  tlie  Red  River  Valley,  the  work  of  improvement  on  the  river 
was  delayed  until  .Tune  14. 

The  steamboat,  by  the  way,  was  raised  April  26,  uninjured  in  any  wa^  excepting 
the  hole  in  the  side. of  the  hull  that  caused  the  sinking,  which  was  readilj  repaired 
without  removing  the  boat  from  the  water. 

The  work  so  far  accomplished  this  season  consists  only  of  the  outfitting  and  towing 
of  the  dredging  fleet  to  Goose  Rapids  and  the  beginning  of  the  channel  cntting  in 
that  locality. 

Total  excavation,  1,500  cubic  yards;  channel  cut,  450  linear  feet;  training  dams 
formed  with  excavuted  material,  450  linear  feet;  trips  made  by  steamboat^  3;  total 
miles  run,  126;  wood  loaded,  36jr  cords. 

Dredge  tvoi'k  in  detail. 


Location. 


8ea$im  of  1890. 


Sec. 
Sec. 
Ser. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Se<\ 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 


26,  T.  14«,  R.  40 

26,  T.  148,  R.  49 

23,  T.  148,  R.  40 

23,  T.  148,  R.  49 

26,  T.  148,  R.  40 

25,  T.  148,  R.  40 

26,  T.  148.  R.  40 

36,  T.  148.  R.  49 

26,  T.  148.  R.  40 

23,  T.  148.  R,  40 

23,T.148,R.49 

23,  T.  148,  R.  40 

23,  T.  148.  R.  40 

3,T.148,R.40 

33,  T.  150.  R.  40 

20,T.150.R.49 

20,  T.  150,  R.  40 

20,  T.  150,  R.  40 


Num- 
ber of 
cut. 


Excava- 
tion. 


Total 

Season  of  1807. 
Sec.  13,  T.  147,  R.  40 


OuJb.  yd$. 

3,611 

1.934 

2,003 

3,092 

2,750 

2,105 

1.524 

2,587 

785 

333 

263 

477 

755 

003 

363 

144 

222 

053 


24,704 


1,600 


Trainiog 
dams. 


Lin.  ft. 

1, 000 
500 
600 

1,225 
675 
550 
740 
575 
150 
100 
100 
160 
150 
400 
200 
100 
100 
450 


WiDg 

dams. 


Lin.  ft. 


50 


Channel 
cut. 


40r 
12 
60 


Un.fl. 

1,000 
500 
600 

1,226 
675 
550 
740 
575 
150 
100 
100 
150 
150 
400 
200 
ICO 
100 
450 


7,765 


450 


227 


7,765 


450 


Miles  of 
river 

worked 
over. 


4 
U 

4 


23 


In  connection  with  the  dredging  operations  on  the  Red  River  of  the  North  attention 
is  respectfully  called  to  the  necessity  of  repairing  the  dredging  fleet  before  another 
season's  work  can  be  carried  on  with  the  present  outfit. 

As  mentioned  in  the  report  of  June  30,  1895,  dredge  Oii^r  Tail,  the  only  dredge  on 
the  river,  was  estimated  at  that  time  to  be  sufficiently  stable  for  two  seasons'  work, 
and  it  is  now  found  that  the  serviceable  limit  has  been  reached,  as  was  then 
estimated. 

The  machinery  on  the  boat  is  in  good  and  serviceable  condition,  and  the  cabin  is 
in  good  repair,  but  the  hull  and  ^'A  braces''  are  so  far  decayed  as  to  render  further 
use  unsafe.  Dredge  Ottei^  Tail  was  built  during  the  winter  of  1881-82,  and  has  been 
in  almost  constant  service  since  that  time.  It  is  estimated  that  $3,750  will  be  required 
to  put  the  dredge  in  thorough  repair. 

In  addition  to  the  dredge,  the  following  boats  of  the  fleet  will  also  require  more  or 
less  extensive  repairs  before  work  can  be  resumed  after  this  season : 

The  steamer  Ogamay  as  previously  mentioned,  sunk  by  ice  this  spring,  is  in  absolute 
need  of  a  new  hull.  This  boat  was  built  in  the  spring  of  1887,  ana  has  been  in  almost 
constant  service  since  that  time,  with  but  little  repair.  When  raised  from  the  water 
this  spring  and  temporarily  repaired,  it  was  found  that  the  cause  of  the  sinking  had 
been  the  badly  decayed  condition  of  the  timbers  and  outside  planking  of  the  hnll. 

The  macbiuery  and  superstructure  of  the  boat  are  in  verv  good  condition  and  will 
readily  outlast  another  hull.  Estimated  cost  of  a  new  hull  for  the  steamer  Ogama, 
$2,500! 
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Barges  Nos.  3  and  4,  recalking  and  painting;  estimated  cost,  $200.  Barge  No.  2^ 
complete  repair;  estimated  cost,  $750.    Slide  scow  No.  1,  complete  repair,  J|800. 

Slide  scow  No.  1  and  barge  No.  2  were  built  in  1882,  and  have  been  from  time  to 
time  repaired ;  they  are,  in  their  present  condition,  past  being  in  auy  way  serviceable. 

Quarter  boat  No.  2,  recalkiug  and  painting,  $100.  Barge  No.  6,  recalking  and 
painting,  $50. 

The  aboye-mentioned  boats,  with  the  exceptioD  of  quarter  boat  Nq.  1  and  barge 
No.  1,  wnich  are  now  past  service  and  are  recommended  for  condemnation,  consti- 
tute the  entire  Red  River  dredging  fleet. 

Quarter  boat  No.  1  and  barge  No.  1,  recommended  to  be  condemned,  were  bnilt  in 
1879,  and  were  used  with  the  dredge  Unser  Fritz,  Since  the  demolition  of  that  dredge 
they  have  not  been  required  for  the  work,  and  as  they  are  both  now  unserviceable 
and  unseaworthy,  can  readily  be  dispensed  with.  All  of  the  remaining  boats  are, 
however,  necessary  for  the  proper  conduct  of  the  work. 

Summary  of  estimated  cost  of  repairs. 

Dredge  0<««r  Tat/,  new  hull  and  "A  braces" $3,750 

Steamer  O^aiiM,  new  hull 2,500 

Barges  Nos.  3  and  4,  recalking  and  painting 200 

Barge  No.  1,  complete  repair 750 

Slide  scow  No.  1,  complete  repair 800 

Quarter  boat  No.  2,  recalking  and  painting 100 

Barge  No.  5,  recalking  and  painting 50 

Total 8,100 

The  total  work  done  on  this  stream  since  the  tirst  appropriation  for  its  improve- 
ment was  made  in  1876,  extending  A:om  Fort  Abercrombio  north  to  the  boundary 
line,  a  total  river  distance  of  395.5  miles,  is  as  follows: 

Material  dredged cubic  yards..  813,689 

Snags  removed 667 

Bowlders  removed cubic  yards..  509 

Overhanging  trees  removed 8,763 

Stumps  removed 198 

Piles  removed 23 

Drift  piles  (collection  of  driftwood,  snag9,  etc.) 8 

Barge  removed 1 

Channel  excavated linear  feet..  168,424 

Wing  and  training  dams  constructed do 213,847 

On  the  portion  of  the  river  worked  over  and  maintained  by  the  dredge  the  average 
depth  of  channel  has  been  increased  from  1^  to  2  feet. 

Sed  Lake  Hiver  {season  of  1896). — The  work  of  improvement  of  Red  Lake  River  by 
the  removal  of  obstructions  from  the  channel  between  Thief  River  Falls  and  High 
Landing,  a  distance  of  about  50  miles  by  water,  was  commenced  (September  28  by 
beginning  the  construction  of  a  small  derrick  fleet  at  Thief  River  Falls,  Minn.  The 
boats  were  of  construction  and  capacity  as  follows: 

No.  1  derrick  boat:  42  feet  long,  18  feet  wide,  depth  2  feet  5  inches,  fitted  with 
hand  derrick  and  capstan.  With  the  derrick  crab  and  blocks  sufficient  power  can 
be  developed  to  lift  12  tons. 

No.  2  quarter  boat:  52  feet  long,  12  feet  wide,  depth  of  hull  2  feet;  with  40  feet 
cabin,  11  feet  6  inches  wide,  and  7  feet  2  inches  high.  The  cabin  is  divided  into  cook 
and  dining  room,  bunk  room,  and  cabin  and  office.  The  boat  has  capacity  for  crew 
of  16  men. 

No.  3  flatboat  or  lighter:  24  feet  long,  14  feet  wide,  depth  2  feet  5  inches. 

The  cost  of  derrick  fleet,  including  tools  and  complete  outfit,  was  $2,366.81. 

The  construction  of  the  boats  was  completed  and  the  fleet  towed  up  river  to  the 
rapids,  about  8  miles  above  Thief  River  Falls,  October  28,  when  the  removal  of 
obstructions  from  the  channel  was  at  once  commenced. 

During  the  nine  following  days  that  the  river  remained  free  from  ice  381  bowlders, 
about  1(M  cubic  yards  of  stone,  ranging  in  size  from  a  small  '^nigger  head  "  to  an  80 
cubic  foot  bowlder,  were  removed  from  the  channel. 

Length  of  river  worked  over,  5  miles.  The  river  was  blocked  by  ice  and  the  work 
closed  November  8. 

Cost  of  removal  of  obstructions  from  the  (ihaunel,  $2.41  per  cubic  yard.  Cost  of 
subsistence  per  ration^  40  cents. 

Season  of  1897. — Owing  to  high  water  in  Red  Lake  River  there  has  as  yet  been  no 
work  done  this  season.    The  water  is,  however,  expected  to  reach  a  favorable  stagi^ 
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about  tlie  1st  of  July,  and  preparations  have  been  made  to  resume  operations  on  or 
about  that  date. 

Very  respectfully,  your  obedient  servant, 

B.  Davenport, 
Auistani  Engineer. 
Lieut.  Col.  W.  A.  Jones, 

Corps  of  Engineers,  U,  S.  A» 


Y7. 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,500  appropriated  by  the  river  and  harbor  act  of 
August  5, 1886,  for  reservoirs  at  the  head  waters  of  the  Mississippi 
Eiver,  recommended  in  their  report  dated  May  24, 1887,  "that  such 
gaugings  be  made  at  or  near  St.  Paul  during  the  annual  operation  of 
the  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point 
at  critical  periods."    (Annual  Report  Chief  of  Engineers,  1887,  p.  1692.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings, 
but  none  were  made  until  the  fall  of  1889,  although  an  allotment  of  $900 
for  the  fiscal  year  ending  June  30, 1889,  had  been  made.  The  sum  was 
not  expended  on  account  of  the  lateness  of  the  season  and  the  condition 
of  the  river. 

For  the  purpose  of  preserving  a  concise  record  of  the  volume  of  the 
Mississippi  River  at  St.  Paul,  all  gaugings  made  at  that  point  by  this 
office  during  the  past  year  are  included  in  the  list  below. 

Table  of  gaugings  made  at  St,  Paul,  Minn,,  during  the  fiscal  year  ending  June  SO,  1897. 

[Location:  Above  Robert  Street  Bridge.     Observer:   Kent  Nelson.     Method:  Ellis  cnrrent  meter 

No.  18.] 


No. 

Date. 

KeRdiDg 
of  Sle;nal 
Service 

Dis- 
charge 

per 
second. 

Remarks. 

No. 

Date. 

Reading 
of  Signal 
Service 

Dis- 
charge 

per 
second. 

Remarks. 

sna. 

sfpfSi. 

1896. 

Cub./eet. 

1896. 

Oub.feet. 

1 

July    1 

5.65 

11,821 

Wind  down- 
stream. 

23 

Aug.    6 

1.70 

4,409 

Wind  up- 
stream. 

2 

July    2 

6.39 

11,090 

34 

Aug.    7 

1.82 

4,708 

Do. 

3 

July  10 

4.27 

9.022 

Do. 

25 

Aug.    8 

2.17 

5.400 

Wind  down- 

4 

July  11 

4.13 

8,484 

River   fall- 

stream. 

ing. 

26 

Aug.  10 

2.02 

4.776 

Do. 

5 

July  14 

4.02 

8,697 

River  ris- 

27 

Aug.  11 

2.22 

6,268 

ing. 

1    28 

Aug.  12 

2.40 

5.815 

Wind   up- 

6 

July  15 

3.73 

7,602 

stream. 

7 

July  16 

3.40 

7,154 

29 

Aug.  13 

2.52 

6,762 

8 

July  17 

3.20 

6,490 

Wind  down- 
stream. 

30 

Aug.  14 

2.65 

5,950 

Wind  down- 
strenm. 

9 

July  18 

3.00 

6,369 

31 

Aug.  15 

2.60 

6,055 

Wind    up- 

10 

July  20 

2.85 

6.362 

Do. 

stream. 

11 

July  21 

2.89 

6,276 

32 

Aug.  17 

2.39 

5.707 

Wind  down- 

12 

July  22 

2.72 

6,141 

Side  wind. 

stresm. 

18 

July  24 

2.60 

5,775 

Wind  down- 
stream. 

33 

Aug.  18 

2,28 

6,273 

Wind  up- 
stream. 

14 

July  25 

2.60 

5,882 

Do. 

34 

Aug.  19 

2.21 

6,207 

Wind  down- 

15 

July  27 

2.30 

5,339 

Wind    up- 

stream. 

stream. 

35 

Aug.  20 

2.13 

6,000 

Do. 

16 

July  28 

2.13 

5,079 

Wind  down- 

36 

Aug.  21 

2.11 

5,143 

Do. 

stream. 

37 

Aug.  22 

2.05 

5,086 

Do. 

17 

July  29 

1.98 

4,748 

Do. 

38 

Aug.  24 

2.08 

5, 127 

Do. 

18 

July  30 

1.80 

4,541 

Wind   up. 
stream. 

39 

Aug.  25 

2.19 

6,341 

Wind  down- 
stream. 

19 

July  31 

1.80 

4,451 

40 

Aug.  27 

1.92 

4,761 

20 

Aug.    1 

1.80 

4,770 

Do. 

41 

Aug.  28 

2.00 

4.762 

Do. 

21 

Aug.    5 

1.92 

4,785 

Wind  down- 

42 

Aug.  29 

1.95 

5,021 

Do. 

stream. 

43 

Sept.    8 

1.70 

4,574 

22 

....do... 

1.70 

4,406 

44 

Sept    9 

1.80 

4,341 
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Tmhie  of  gauging^  made  at  St  Paul,  Minn,,  eto.— Continaed. 
[Location :  Above  Robert  Street  Bridge.   Obserrer :  Kent  Nelson.  Kethod :  BIlia  onrrent  meter  No.  7.  J 


No. 

Date. 

Reading 
of  Signal 
Service 

Dis- 
charge 

Remarks. 

No. 

Date. 

Reading 
ofSigniQ 
Service 

Dis- 

Remarks. 

Sfp°a^.. 

per 
second. 

sPpSi. 

per 
second. 

1896. 

Oub,/eet. 

1896. 

OuJb.feet, 

46 

Sept.  30 

2.05 

5,334 

47 

Oct.     2 

2.00 

5,619 

4e 

Oct.     1 

2.1 

5,713 

48 

Oct     8 

2.05 

6,418 

[Location :  Above  Robert  Street  Bridge.    Observer:  W.  T.  Hatchins.    Metbod :  BUis  current  meter 

No.  7.] 

1896. 

Cub./eeL 

1896. 

Cub./MU 

49 

Nov.    3 

2.86 

6,411 

62 

Nov.    7 

2.80 

6,844 

60 

Nov.    4 

2.80 

6,378 

63 

Nov.  16 

L80 

4.686 

61 

Nov.    5 

2.80 

6,446 

64 

Nov.  18 

2.00 

4,986 

[Location:  One^ightb  mUe  above  Cbestnut  street.    Observer:  W. T. Hutobins.    Metbod: 

Ellis  our- 

rent  meter  No.  7.] 

1896. 

OvhJeeU 

1806. 

Oub./ut 

66 

Dec.     2 

Frozen.. 

4.997 

67 

Deo.    4 

Froien.. 

4,493 

66 

Deo.     8 

....do... 

4.581 

[Location:  One-eighth  mile  above  Chestnut  street.    Observer:  W.  T.  Hatchins.    Method: 

Ellis  our- 

rent  meter  No.  7  and  Herschel  No.  12.] 

1896. 

Cub./e^t. 

68 

Dec.    6 

Frosen.. 

4,663 

Average  of  8 
gaiigings. 

[Location:  One-eighth  mile  above  Chestnut  street.    Observer:  W.  T.  Hatchins.    Method: 

rent  meter  No.  7.] 

Ellis  cur- 

1896. 

Oub.feeL 

1897. 

Oub.fuL 

60 

Dec     9 

Frozen.. 

4.386 

81 

Jan.  29 

....do... 

8,052 

00 

Dec.  10 

....do... 

4,298 

82 

Jan.  30 

....do... 

3,202 

61 

Dec.  21 

....do... 

4.244 

83 

Feb.     2 

....do... 

8,451 

62 

Deo.  22 

....do... 

4,5.'l0 

84 

Feb.     3 

....do... 

8.823 

63 

Dec.  23 

....do... 

4,151 

85 

Feb.     4 

....do... 

3.826 

64 

Dec.  28 

....do... 

4,668 

86 

Feb.    6 

....do... 

8,399 

66 

Dec.  30 

....do... 

4,430 

87 

Feb.   12 

....do... 

8,551 

66 

Dec.  31 

....do... 

4,501 

88 

Feb.  13 

....do... 

8,486 

1887. 

89 

Feb.  17 

....do... 

3,886 

67 

Jan.     2 

....do... 

6,336 

90 

Feb.   18 

....do... 

3,168 

68 

Jan.     6 

....do... 

4.812 

91 

Feb.  19 

....do... 

8,129 

60 

Jan.     8 

....do... 

5,207 

92 

Feb.  20 

....do... 

3,178 

70 

Jan.     9 

..-.do... 

6,100 

93 

Feb.  24 

....do... 

8,392 

71 

Jan.  11 

....do... 

5,241 

94 

Feb.  25 

....do... 

3,273 

72 

Jan.   12 

....do... 

4.501 

96 

Feb.  27 

....do... 

8,119 

73 

Jan.   13 

....do... 

4,518 

96 

Mar.    3 

....do... 

8,361 

74 

Jan.  16 

....do... 

4,596 

97 

Mar.    6 

....do... 

8,818 

76 

Jan.  16 

....do... 

4,<i88 

98 

Mar.    6 

....do... 

8.168 

76 

Jan.  19 

....do... 

4,235 

100 

Mar.    9 

....do... 

8,324 

77 

Jan.  20 

....do... 

4,076 

101 

Mar.  10 

....do... 

3,162 

78 

Jan.  23 

....do... 

3,477 

102 

Mar.  12 

....do... 

3.318 

79 

Jan.   27 

....do... 

8,301 

103 

Mar.  13 

....do... 

2,999 

80 

Jan.  28 

....do... 

3,840 

104 

Mar.  16 

....do... 

3,176 

[Location:  One-eighth  mile  above  Chestnnt  street.    Observer:  W.  T.  Hutobins.    Method: 

Ellis  ctir- 

rent  meter  No.  23.] 

1897. 

Ovh.f€et. 

1897. 

Oub./uL 

106 

Mar.  17 

Frozen.. 

3,158 

107 

Mar.  19 

Frozen.. 

4,247 

106 

Mar.  18 

....do... 

8.821 

108 

Mar.  20 

....do... 

6,441 
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Table  of  gauginga  mitde  at  8t,  Paulf  Minn.,  etc. — Continued. 

[Location:  On  Great  Weatern  Railroad  Bridge.    Observer:  A.  O.  Powell.    Method:  BUis  current 

meter  No.  8.] 


No. 

Date. 

18OT. 
Apr.    5 

Reading 
of  Signal 
Service 

Die- 

cliarge 

per 

Remarks. 

No. 

Date. 

Remarks. 

109 

17.98 

CkOf./eet 
85, 293 

[Location:  On  Great  TVeatem  Railroad  Bridge.    Observer:  W.  C.  Weeks.    Method:  Ellis  carrent 

meter  No.  8  and  No.  21.] 


I     1897. 
110     Apr.    7 


Cub.  feet. 
17.77  I      81,450 


[Location:  On  Great  Western  Railroad  Bridge.     Observer:  W.  T.  Hutchins.     Metliod:  Ellis  current 

meter  No.  21.] 


1897. 
Ill  !  Apr.  10 


17.70 


Cub./eet. 


[Location:  On  Great  Western  Railroad  Bridge.     Observer:  W.T. Hutchins.    Methinl:  Ellis  current 

meter  No.  18.] 


I      1897. 

112  Apr.  13 

113  Apr.  15 


I  Cub./eet. 
16.55  I  71,004 
15.57         65,217 


1897. 
Apr.  17 
Apr.  20 


14.84 
18.59 


Cub./eet. 
59, 592 
49,827 


[Location:  Above  liobert  Street  Bridge.    Observer:  W. T. Hutchins.    Method:  Ellis  current  meter 

No.  18.] 


1807. 

Cub./eet. 

1897. 

Cub./eet. 

116 

Apr.   23 

12.55 

42, 991 

120    May     4 

9.06 

25.698 

117     Apr.   27, 

11.37 

36, 506 

121     May     6 

8.43 

22,771 

118  ;  Apr.   29 

10. 57 

32,  787 

122    May     8 

7.81 

20,568 

Wind  across 

119  !  May      1 

9.98 

29,660 

Wind    up- 
stream. 

stream. 

[Location:  Above  Robert  Street  Bridge.     Observer:  W.  C.  Smiley.     Method:  Ellis  current  meter 

No.  18.] 


123 


1897. 
May    10 


7.21 


Cub./eet.  I 

18,142  Wind  quarter- 
ing down- 
I     stream. 


[Location :  Above  Bobert  Street  Bridge.    Observer :  W.  O.  Stout.    Method :  Ellis  current  meter  No.  18.  ] 


1897. 

Cub./eet. 

1897. 

Cub./eet. 

124 

May    12 

6.90 

17.184 

Wind    up- 
stream. 

136 

May    19 

6.43 

15.549 

Wind  down- 
stream. 

125 

May    17 

6.47 

16,777 

Wind  down- 
stream. 

127 

May    21 

6.36 

14,380 

Wind  up- 
stream. 
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Table  ofgaugings  mmde  at  Fori  SnelHngt  Minn,f  above  the  month  of  the  Minneeota RireTy 
during  the  fiscal  year  ending  June  SOj  1897, 

[Location:  Half  mile  above  Fort  Snelling  Bridge.    Observer:  Kent  Kelaon.    Method:  Ellis  carrent 

meter  No.  7.] 


No. 

Date. 

Reading 

of  Signal 

Service 

gauge, 

St.  Paul. 

Dis- 
charge 

p«'r 
second. 

Remarks. 

1 

No. 

Date. 

Reading 
of  Signal 
Service 

Dis. 

clinrge 

B.  t  ond. 

CStb./eet 
4,512 

5. 442 
5,118 
5,  088 
4,941 

Remarks. 

1 
2 
3 
4 
5 
6 

1806. 
Oct      1 
Oct      2 
Oct      8 
Oct.      6 
Oct      6 
Oct      0 

2.10 
2.0() 
2.05 
1.95 
2.20 
1.90 

Cvb./eet. 
4,757 
4.673 
4,473 
4,883 
4,571 
4.489 

7 

8 
9 
10 
11 

1896. 
Oct    10 

Oct    12 
Oct    13 
Oct    14 
Oct    15 

1.90 

2.15 
2.10 
2.10 
2.20 

Morning 
gauging. 

[Location : 


Half  mile  above  Fort  Snelling  Bridge.     Observer:  W.  T.  Hutchins. 
current  meter  No.  7.] 


Method:  EUia 


1890. 

12 

Oct    16 

13 

Oct    17 

14 

Oct    19 

15 

Oct    24 

16 

Oct    26 

17 

Oct.    27 

18 

Oct    30 

19 

Oot    31 

Cub./eet. 
2. 20  I        4,  755 


2.20  ' 
2.10  ; 
2.00 
2.00 
2.00 
2.27  ; 
2.30  I 


5,049 
5.139 
4,633 
4,803 
4,564 
5,263 
6,442 


[Location:  One  mile  above  Fort  Snelling  Bridge.    Observer:  W.T.  Hutchins.    Method:  Ellis  current 

meter  No.  7.] 


1896. 

Cub./eet. 

1807. 

Cub./eet, 

27 

Nov.  30 

Frozen  . 

4,702 

40 

Jan.   12 

Frozen . . 

2,U83 

28 

Dec.     2 

....do... 

3,859 

41 

Jan.   13 

....do... 

3.038 

20 

Dec.     8 

....do... 

4,337 

42 

Jiin.   15 

....do... 

3.046 

30 

Dec.     4 

....do    .. 

4,738 

43 

Jan.   16 

....do... 

2.917 

81 

Dec.     6 

....do... 

4,503 

44 

Jan.  20 

....do... 

2. 528 

32 

Dec.     8 

....do... 

4,134 

45 

Jan.  21 

....do... 

2,602 

33 

Dec.     9 

....do... 

3.971 

46 

Mar.  29 

10.60 

11,556 

Oneeigbtb 

34 

Dec.  10 

....do... 

3,741 

mile  above 

35 

Dec.  11 

....do... 

3,662 

Fort  Snell- 

36     Dec.   12 
87     Dec.  14 

....do... 
....do... 

8.612 
4.526 

47 
48 

Mar.  31 

13.92 

2.-..  387 

ingHridg& 

1897. 

Apr.    3 

17.15 

51.490 

Do. 

88    Jan.     0 

....do... 

3,686 

80     Jan.  11 

....do... 

4,264 

[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.     Observer:  W.  T.  Hutchins.     Method: 

Ellis  current  meter  No.  21.] 


1807 

40 

Apr. 

8 

60 

Apr. 

0 

!  Cub. feet. 
11.12  I  50,455 
17.79        46,939 


1897. 
Apr.  12 


'  Cub./eet ! 
16.00  ,      39,810  ; 


[Location :  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  T.  Hutchins.    Method :  Ellis 

current  meter  No.  18.] 


1807. 
Apr.  14 
Apr.  16 
Apr.  10 
Apr.  22 
Apr.  26 


16.08 
15.16 
14.45 


11.60 


Cub./eet. 
35,892 
82.490 
80,581 
25,833 
22,789 


1897. 
Apr.  28 
Apr.  30 
May  3 
May  5 
May    7 


10.91 


9.41 
8.75 
8.09 


Cub./eet. 
21,271 
19, 211 
18,300 
16, 578 
14^983 
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Table  ofgauginga  made  at  Fori  SneUing,  Minn,,  eto. — Continued. 

[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  O.  Stoat.    Method:  Ellis 

current  meter  No.  18.] 


No. 

Date. 

Reading 
of  Signal 
Service 
gnnsre. 
St  I'aul. 

Dls- 
charge 

per 
second. 

Remarks. 

No. 

Date. 

Reading 
of  Signal 
Service 

Dis- 
charge 

per 
second. 

Remarks. 

62 

1897. 
May  11 

7.09 

Cub./eet. 
12,632 

Quartering 
downstream. 

[Location :  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.T.  Hutchins.    Method:  Ellis 

current  meter  No.  18.] 


63 


1897. 
May   14 


6.70 


Cvb.feet. 
12,008 


Wind  up. 
stream. 


[Location:  One- eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  O.  Stout.    Method:  Ellis 

current  meter  No.  18.] 


1897. 

64  I  May  18 
I 

65  May  20 


6.43 
6.42 


Cub./eet. 
11,863 

12,263 


Wind  down- 
stream. 
Do. 


66 


1887. 
May  22 


6.10 


Cub./eH. 
10,824 


Wind   up- 
streiun. 


[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.     Observer:  Kent  Kelson.    Method:  Ellis 

current  meter  No.  18.] 


67 


1897. 

Cub./eet. 

May   25 

5.70 

10,493 

May  27 

6.50 

9,775 

1897. 
May  31 


Cub./eet. 
10,319 


[Location:  One  eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  T.  Hutohins.    Method:  Ellis 

current  meter  No.  18.] 


70 


1897. 
June    2 


5.66 


Cub./eet 
9,656 


Wind  up- 
stream. 


71 


1897. 
June   4 


6.55 


Cub./eet. 
10,166 


Wind  down- 
stream. 


[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  Kent  Nelson.    Method:  Ellis 

current  meter  No.  18.] 


1897. 

Cub./eet. 

1897. 

Cub./eet. 

72 

June    7 

6.00 

12,090 

Wind  up- 

77 

June  18 

6.16 

12,637 

stream. 

78 

June  21 

6.69 

15, 113 

73 

June    9 

6.87 

11,598 

Do. 

79 

June  23 

6.80 

15,027 

74 

June  IL 

6.00 

11,562 

80 

June  25 

6.50 

14,850 

75 

June  14 

5.83 

12,284 

81 

June  28 

6.26 

14,200 

76 

June  16 

6.93 

12.908 

The  effect  of  the  reservoir  water  upon  the  Mississippi  River  at  St. 
Paul  during  low-water  periods  and  the  manner  of  making  the  gaugings 
is  described  on  page  1861,  Appendix  Y,  Annual  Report  for  1896. 

The  gaugings  made  during  the  years  1894, 1895,  and  1896,  supple- 
mented by  the  gauge  readings,  are  sufficient  for  a  close  determination 
of  the  total  discharge. 
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Belation  of  run-off  to  rainfall  on  the  waierBhed  of  the  MisHsaippi  River  above  St,  Paul, 
Minn.f  years  1894,  1895 ,  and  1896, 

[Area  of  watershed,  36,081  square  miles.] 


SaiDfall. 

Total  rainfall. 

2. 

8. 

4. 

5. 

t. 

7. 

& 

Tear. 

1 

1 

3 

g 

s 

< 

©  OB 

III 

i 

|a 

1 

By  calendar  years. 

Since  Jan.  1,1894. 

3894   

InehM. 
26.63 
25.11 
32.97 

Tnehes. 
?5.80 
24.26 
31.01 

Inches. 
18. 22 
16.77 
30.96 

Tnchea. 
23.55 
22.05 
8L65 

Inehti. 
23.55 
45.60 
77.26 

CvhUfeH, 
1,974,040,680,160 
1,848,305,511,360 
2,653,009,951,680 

Oubiefeet. 
1, 974, 040, 580, 160 

]A95 

8.822, 346, 091, 620 
6,475,866,043,200 

1896 

Ranoff. 

Ayerage  vol- 
urae  of  river 
per  second. 

Proportion 

of  ran-off  to 

rainfaU. 

Average  Yolame 

of  mn-oif  per 

second  per 

square  mile. 

Year. 

0.             1            10. 

11. 

12. 

13. 

14. 

16. 

16. 

By  calendar 
years. 

Since  Jan.  1, 
1894. 

By  cal- 
endar 
years. 

Since 

Jan.l, 

1894. 

By  cal- 
endar 
years. 

Since 

Jan.  1, 

1894. 

Bycal. 
endar 
years. 

Since 
Jan.l, 
1894. 

1804 

1895 

'"• , 

Cubic  ffft 
227,515,280,000 
121,358,457,600 
268,543,392,400 

Oubie/eet. 
227, 515, 289, 600 
350,873,747,200 
619, 417, 139, 600 

Gu.ft. 
7,215 
3, 912 
8,492 

OH.ft. 

7,215 
6,603 
6,629 

Peret. 
11.63 
6.67 
10.12 

Peret. 
11.58 
9.18 
9.67 

Cu.ft. 
0.200 
0.108 
0.236 

Ou.ft. 
0.200 
0.164 
0.181 

The  assumed  mean  rainfall  over  drainage  area  may  be  in  error,  thongli 
it  is  believed  to  be  as  correct  an  approximation  as  existing  records  will 
furnlsli.  The  position  of  the  rainfall-record  stations  may  be  seen  on  the 
map  submitted  with  the  re])ort  on  reservoirs  at  head  waters  of  Missis- 
sippi River  for  1896.  The  drainage  area  above  St.  Paul  contains  two 
distinct  meteorological  basins,  drained  respectively  by  the  Minnesota 
Biver  and  the  Mississippi  Eiver  above  the  mouth  of  the  Minnesota. 
The  depth  of  rainfall  on  the  former  is  less  than  on  the  latter,  and  the 
ratio  of  run-off  to  rainfall  for  the  two  areas  is  correspondingly  differ- 
ent. The  ratio  for  the  Minnesota  River  is  undoubtedly  considerably 
less  than  the  figures  given  in  the  table  for  the  combined  basins,  and  for 
the  Mississippi  River  above  the  Minnesota  the  ratio  is  unquestionably 
greater. 

The  gaugings  and  computations  pertaining  thereto  have  been  made 
under  the  supervision  of  Assistant  Engineer  Archibald  O.  Powell. 

Amount  expended  during  fiscal  year  ending  June  30, 1897,  9500. 

AhBtract  of  allotmente. 


For  fiecal  year  endiug  June  30— 

1889 *$900.00 

1890 600.00 

•1891 900.00 

1892 900.00 

1893 500.00 


For  fiscal  year  eoding  Jane  30 — 

1894 $500.00 

1895 500.00 

1896 500.00 

1897 500.00 

1898 500.00 


*  Not  need. 


Digitized  by 


Google 


2170      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Money  statmnent. 

Amonnt  allotted  for  fiscal  year  ending  June  30, 1897 $500. 00 

Amount  allotted  for  fiscal  year  ending  Jane  30, 1 898 50C>.  00 

1,000.00 

June  30, 1897,  amoun  t  expended  during  fiscal  year 500. 00 

July  1,  1897,  balance  unexpended 500.00 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO^  1897. 


Date. 


1896. 

Aug.  14 

0«,t.    29 

Nov.  30 
30 
80 

Dec.  29 
1897. 

Jan.  8 
14 
20 
22 
27 

Feb.  2 
26 
26 
26 
26 

Mar.  9 
10 
17 
23 
2 
15 
15 
15 
15 
26 
2G 
26 
28 
26 
27 
3 
20 
20 
20 
26 
1 
3 
16 
30 


To  whom  paid. 


Apr. 


May 


June 


A.O.Powell 

kobinson  &  Gary  Co. .. 
Goodyear  Kubber  Co. . 

¥.  K.  MeHBing 

St  Paul  Furnitnro  Co. 
Ryan  Drug  Co 


W.T.  Hiitchina 

T.H.  Plumloigb 

Robinson  «!l  ('iiryCo 

Ik)eringer  &.  Son 

Zimmerman  Bros . . .'. 

W.T.  Hutchina 

Robinson  &  Cary  Co 

Kooringer  &  Son 

H<»nry  K.  WedoUtaedt 

I  Pioneer  Presii  Co 

,  W.  T.  Hutcliine 

I  George  T.  Harris 

:  Geo.J. Grant 

Goodyear  Rubber  Co , 

W.  T^.  Ilutchins 

Minneaota  Engine  Works. . . . 

St.  Croix  Lumber  Co 

,  Robinson  dr  Cory  Co 

'  N.  W.  Kngloeering  Co 

St.  Paul  Hardware  Co 

Robinson  &  Cary  Co 

Board  Water  Commissioners. 

Knhle  &  Ellerbe 

Minnesota  Engine  W^orks .... 

Robinfinn  &  Cary  Co 

W.  T.  Hutcbina , 

Minnesota  Engine  Works 

N.  W.  Epgine»*ring  Co 

American  Express  Co 

Boeringer  &  Son 

W.  T.Hut^hins 

A.O.Powell 

Sundry  persons 

do 


Total. 


For  what  paid. 


Services 

Wire  rope,  etc., 
Rubber  gloves.. 

Stamps,  ote 

Repair  work 

Brushes,  etc.... 


Travel  expenses , 

D  ray  age , 

Ax.  etc 

Repair  work 

Paste,  etc , 

Travel  expenses 

T  rails,  ete , 

Repair  work 

Stot  ionery , 

Blanks 

Travel  expenses , 

Hauling , 

Lumber,  etc , 

Glovee 

Travel  expenses 

Sounding  leads .... 

Lumber , 

Itope,  etc 

Batteries 

Hardware 

Winch,  sheave,  etc. 

Putting  in  meter 

Repair  work 

do , 

Wire  rope,  etc 

Travel  expeases 

Job  work , 

Tape 

Express  charges 

Tape,  etc , 

Travel  expenses 

do...:. 

Emergency  purchajies. 
Pay  roll  for  June 


Amount. 


$60.00 

42.37 

.ft8 

1.70 

2.25 

2.53 

7.22 
2.00 
3.10 
1.50 
1. 10 
7.35 

21.32 
1.10 
9.82 
2.00 
3.25 
2,00 

00.36 
.88 
6.05 
3.44 
1.68 
5.56 
3.00 
6.85 
7.94 
6.68 
1.75 
4.50 

24.33 

9.20 

2.37 

.90 

.60 

13.15 

J. 40 

5.88 

7.49 

125.00 


500.00 


Y  8. 

PRELIMINARY  EXAMINATION  OF  MILLE  LACS  LAKE,  MINNESOTA,  WITH 
A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM  AT  THE  OUTLET  ON  SEC. 
33,  T.  33  N.,  IN  R.  27  W.,  IN  MILLE  LACS  COUNTY,  FOR  THE  AID  OF 
NAVIGATION  ON  THE  MISSISSIPPI  RIVER,  THE  SAME  TO  BE  PART 
OF  THE  GENERAL  UPPER  MISSISSIPPI  RIVER  RESERVOIR  SYSTEM. 

(Printed  in  House  Doc.  Ko.  305,  Fifty-fourth  Congress,  second  session.] 
OFFICB   OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  0.,  February  18^  1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz : 

Mille  Lacs  Lake,  Minnesota,  with  a  view  to  the  construction  of  a  dam  at  the  oat- 
let  on  section  33,  township  33  north,  in  range  27  west,  in  Mille  Lacs  County,  for  the 
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aid  of  oavigation  on  the  Mississippi  River,  the  same  to  be  part  of  the  general  Upper 
Mississippi  Ri^er  reservoir  syst^sm. 

The  daty  of  making  the  examination  thas  provided  for  was  assigned 
to  the  charge  of  Lient.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  dated 
February  4, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  the  head  waters  of  Bum  Biver,  but  I  can  not  express 
the  opinion  at  the  present  time  that  such  a  dam  is  necessary  for  the  aid 
of  navigation  on  the  Mississippi  Biver.     . 

Beservoir  dams  have  already  been  constructed  at  Lake  Winnibi- 
goshish,  Leech  Lake,  Pokegama  Falls,  Pine  Biver,  and  Sandy  Lake,  and 
the  construction  of  an  additional  reservoir  at  Gull  Lake  is  authorized. 

In  my  opinion  it  is  advisable  to  defer  action  in  regard  to  a  reservoir 
at  the  head  of  Bum  Biver  until  the  absolute  effect  of  those  already 
authorized  is  fully  determined  and  the  necessity  for  additional  reser- 
voirs made  more  evident. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^  U.  8.  Army. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


United  States  Engineer  Office, 

m.  Paul,  Minn.^  Fehrvary  4,  1897. 
Genebal:  I  have  the  honor  to  make  the  following  report  of  prelimi- 
nary examination  of— 

Mille  Lacs  Lake,  Minnesotai  with  a  view  to  the  coiistrnction  of  a  dam  at  the  out- 
let ou  section  33,  township  33  north,  in  ran^e  27  west,  in  Mille  Lacs  County,  for  the 
aid  of  navigation  on  the  Mississippi  River,  the  same  to  be  part  of  the  general  Upper 
Mississippi  River  reservoir  system, 

made  by  me  in  accordance  with  the  provision  of  section  8  of  the  river 
and  harbor  act  of  June  3,  1896. 

This  lake  is  at  the  head  waters  of  Eum  River,  a  tributary  of  the  Mis- 
sissippi in  Minnesota.  There  is  a  lake  area  of  199  square  miles.  The 
area  of  its  watershed  is  406.2  square  miles.  The  average  rainfall  in 
that  locality  is  about  26  inches  per  year.  It  is  estimated  that  the  evap- 
oration from  the  lake  area  is  about  85  per  cent  of  the  rainfall,  leaving 
15  i)er  cent  of  26  inches  over  the  same  as  available  for  storage  purposes. 
It  is  estimated  that  20  per  cent  of  the  rainfall  on  the  dry  area  can  be 
collected — that  is  to  say,  about  4,4(52,000,000  cubic  feet  may  be  col- 
lected in  Mille  Lacs  in  an  average  year.  There  is  a  good  dam  site  a 
short  distance  below  the  lake,  and  the  cost  of  a  dam  would  be  quite 
small.  For  these  reasons  I  consider  the  locality  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Lieut  Col. J  Corps  of  Engin^irB. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  JJ.  8.  A. 
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Yg. 

PRELIMINARY  EXAMINATION  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL 
RIVER,  MINNESOTA,  WITH  A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM 
AT  THE  OUTLET  OF  SAID  LAKE,  FOR  THE  PURPOSE  OF  IMPROVING 
THE  NAVIGATION  ON  THE  RED  RIVER  OF  THE  NORTH. 

[Printed  in  House  Doc.  No.  325,  Fifty-fourth  Congreas,  second  Bession.l 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Washingtony  J>.  C,  February  26,  1897. 
Sir:  The  river  and  harbor  act  of  JuDe  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz: 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesotai  with  a  view  to  the  oonstraction 
of  a  dam  at  the  outlet  of  said  lake  for  the  purpose  of  improying  the  navigation  on 
the  Red  River  of  the  North. 

The  duty  of  making  the  examination  thus  provided  for  was  assigned 
to  the  charge  of  Lient.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I 
now  have  the  honor  to  submit  the  accompanying  copy  of  his  report, 
dated  February  6, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  this  locality;  but  I  am  unable  with  the  data  now 
available  to  express  an  opinion  as  to  the  amount  of  improvement  to 
navigation  which  would  result  from  the  construction  of  the  proposed 
dam  or  the  relation  of  cost  to  the  interests  of  commerce  involved. 

I  consider  the  project  worthy  to  the  extent  of  making  a  survey,  which 
will  furnish  the  information  necessary  for  forming  an  opinion  as  to  the 
merits  of  the  improvement  proposed.  It  is  estimated  that  such  a  survey 
would  cost  $3,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen,,  Chief  of  FngineerSj  U.  8.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

St  Paul,  Minn.,  February  6,  1897. 
General  :  I  have  the  honor  to  make  report  of  the  preliminary  exam- 
ination of— 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with  »  view  to  the  conetraction 
of  a  dam  at  the  outlet  of  said  lake  for  the  purpose  of  improving:  the  navigation  on 
the  Red  River  of  the  North, 

as  provided  in  section  8  of  the  river  and  harbor  act  of  June  3, 1896. 

Otter  Tail  Lake  is  the  lower  and  principal  of  a  large  group  of  lakes 
which  lie  near  the  head  waters  of  Otter  Tail  River,  one  of  the  princi- 
pal sources  of  the  Bed  Biver  of  the  North.  The  total  area  of  the 
tributary  watershed  is  943  square  miles.  Of  this  the  wet  area  com- 
prises 152  square  miles  and  the  dry  area  791  square  miles.  We  may 
assume  from  local  observations  and  experience  in  the  Mississippi  reser- 
voir system  an  average  rainfall  of  23  inches  and  an  average  run-off  of 
17  per  cent  from  both  wet  and  dry  areas.  The  object  will  be  to  control 
the  run-off  not  only  during  an  average  year,  but  in  a  maximum  year, 
excepting,  of  course,  the  extraordinary.    By  preventing  the  waste  of 
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this  water  during  flood  seasoDS  and  patting  it  into  the  river  at  a  time 
when  the  supply  is  wholly  deficient  for  the  purposes  of  navigation  we 
may  expect  to  create  effects  in  the  way  of  improvement  that  are  per- 
manent. Stored  water  is  clear  water.  It  will  not  fill  up  the  channels 
with  sediment,  as  is  the  case  with  flood  waters.  Being  applied  at  low- 
water  stages^  its  scouring  effect  is  at  a  maximum.  A  river  improved 
by  means  of  reservoirs  is  permanently  improved,  and  involves  a  less 
cost  for  maintenance  of  improvements  than  by  any  other  system. 

The  total  quantity  of  water  which  may  be  collected  on  this  water- 
shed in  an  average  year  is  8,544,032,640  cubic  feet.  To  hold  this  in 
Otter  Tail  Lake  would  require  a  vertical  manipulation  over  about  12 
feet.  It  will  probably  be  better  to  use  another  lake  as  holding  ground 
in  conjunction.  The  above  quantity  of  water  could  be  liberated  as 
follows :  Four  hundred  cubic  feet  per  second  during  the  open-navigation 
season  of  214  days;  100  cubic  feet  per  second  during  the  closed  season 
of  152  days. 

The  effects  would  be  substantially  as  follows: 

(1)  Make  the  Bed  Biver  of  the  North  navigable  for  a  draft  of  over  2 
feet  between  Breckenridge  and  Fargo,  and  over  3  feet  from  thence  to 
Grand  Forks. 

(2)  Protect  the  valley  of  this  river  over  the  same  reach  from  destruc- 
tive floods. 

For  these  reasons  I  recommend  this  locality  as  worthy  of  improvement. 
Very  respectfully,  your*  obedient  servant, 

W.  A.  Jones, 
Lieut  CoLy  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 

[Second  indorsement.] 

Washington,  D.  0.,  February  24, 1897. 
Bespectfully  returned  to  the  Chief  of  Engineers. 
♦    *    ♦    Further  surveys  for  the  determination  of  the  upper  limits 
of  the  reservoir  site  and  the  land  damages  that  may  be  involved  in  the 
overflow  of  low-lying  lands  will  be  necessary.    I  estimate  that  the  same 
can  be  made  at  an  expense  not  to  exceed  $3,000.    •    •    • 

W.  A.  Jones, 
Lieut  Col. J  Corps  of  Engineers. 


Yio. 

PRELIMINARY  EXAMINATION  OF  RED  LAKE  AND  RED  LAKE  RIVER, 
MINNESOTA,  WITH  A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM  WITH 
LOCKS  AT  THE  OUTLET  OF  SAID  LAKE,  FOR  THE  PURPOSE  OP 
IMPROVING  THE  NAVIGATION  OF  THE  RED  RIVER  OF  THE  NORTH 
AND  SAID  RED  LAKE  RIVER. 

[Printed  in  Honse  Boo.  No.  30Q,  Fifty-fourth  CongroM,  second  session.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washingtony  D.  (7.,  February  18, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz : 

Red  Lake  and  Red  Lake  River,  Minnesota,  with  a  view  to  the  oonstniction  of  a 
dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improving  the  naviga- 
tion of  the  Red  River  of  the  North  and  said  Red  Lake  River. 
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The  duty  of  making  the  examiDatiou  thus  provided  for  was  assigned 
to  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  dated 
February  5, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  this  locality;  but  I  am  unable,  with  the  data  now 
available,  to  express  an  opinion  as  to  the  amount  of  improvement  to 
navigation  which  would  result  from  the  construction  of  the  proposed 
dam  and  lock,  or  the  relation  of  cost  to  the  interests  of  commeree 
involved. 

I  consider  the  project  worthy  to  the  extent  of  making  a  survey  which 
will  furnish  the  information  necessary  for  forming  an  opinion  as  to  the 
merits  of  the  improvement  pro])osed.  It  is  estimated  that  such  a  Sur- 
vey would  cost  $5,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Gen.,  Chief  of  Ungineers^  U.  8.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  ^Yar. 


report  of  lieut.  col.  w.  a.  jones,  corps  of  enginebrs. 

United  States  Engineer  Office, 

St  Panly  Minn,y  February  5,  1897. 
General:  I  have  the  honor  to  make  the  following  report  of  prelimi- 
nary examination  of — 

Red  Lake  aud  Red  Lake  River,  Minoesota,  with  a  view  to  the  constraction  of  a 
dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improving  the  naviga- 
tion of  the  Rod  River  of  the  North  and  said  Red  Lake  River — 

made  by  me  in  accordance  with  the  provision  of  section  8  of  the  river 
and  harbor  act  of  June  3,  1896. 

Red  Lake  has  an  area  of  486  square  miles.  It  lies  near  the  head 
waters  of  Red  Lake  River,  a  tributary  of  Red  River  of  the  North,  in 
northern  Minnesota.  Its  watershed  area  is  1,930  square  miles.  The 
lake  lies  in  the  midst  of  an  extensive  pine  forest,  except  that  from  its 
shores  on  the  north  and  northwest  a  great  swamp  stretches  across  to 
the  Canadian  boundary.  The  lake  is  in  two  great  bodies,  connected 
by  a  narrow  strait.  The  greatest  length  is  50  miles.  The  width  and 
length  of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles, 
respectively.    The  main  body  is  very  shallow  on  south  side. 

On  account  of  the  marsh  conditions  on  north  side  the  lake  can  not 
be  raised  to  advantage  more  than  2  feet.  On  the  other  hand,  it  can  be 
lowered  about  2  feet  by  excavation  at  the  outlet.  This  will  enable  a 
storage  capacity  which  may  be  roughly  estimated  as  sufficient  to  carry 
the  maximum  rainfall  of  two  years.  The  region  being  wholly  unsettled 
there  are  no  rainfall  measurements  at  hand  as  a  basis  for  discussion, 
but  we  have  the  observations  of  the  reservoirs  in  the  Mississippi  basin 
for  comparison.  From  these  we  may  assume  an  average  annual  rain- 
fall of  23  inches,  and  an  average  run-off  from  wet  and  dry  areas  of  17 
per  cent.  This  would  indicate  an  average  annual  run-off  for  storage  of 
17,500,000,000  cubic  feet.  This  would  admit  supplying  the  river  approx- 
imately thus:  Eight  hundred  cubic  feet  per  second  for  two  hundred 
and  fourteen  days  of  open  navigation ;  200  cubic  feet  per  second  for  one 
hundred  and  llfty-two  days  closed  to  navigation. 
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The  effect  of  this  regulation  of  the  water  supply  may  be  summed  up 
as  follows: 

(1)  The  creation  of  a  water  line  of  transportation  extending  from 
Thief  Elver  Falls  to  the  head  of  Ked  Lake,  a  distance  of  84.6  miles  on 
the  river  and  50  miles  on  the  lake.  From  the  east  end  of  Ked  Lake  a 
canal  can  be  very  cheaply  cut  through  to  Kainy  River — a  marsh  covers 
the  whole  distance — thus  opening  a  great  stretch  of  country  bordering 
a  navigable  river,  including  the  Lake  of  the  Woods. 

(2)  The  permanent  improvement  of  the  Red  River  of  the  North  from 
Grand  Forks  to  the  international  boundary  giving  a  navigable  depth 
of  over  4  feet. 

(3)  The  complete  protection  of  the  valley  of  lower  Red  Lake  River 
from  floods*  and  the  same  also  to  a  considerable  degree  for  the  valley 
of  the  Red  River  of  the  North  below  Grand  Forks. 

For  the  foregoing  reasons,  and  the  fact  that  the  reservoir  can  be  cre- 
ated by  constructing  a  short,  low  dam  at  the  outlet  of  Red  Lake  at  a 
very  small  expense,  I  recommend  this  locality  as  worthy  of  improve- 
ment.   A  survey  can  be  made  at  a  cost  of  $5,000. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  V.  B.  A. 
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IMPROVEMENT  OP  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OP  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPOBT  OF  CAPT,  J.  C.  SANFOBD,  C0SP8  OF  ENGINEERS,  OFFICBB  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPR0V1BMENT8. 


1.  Missouri  Riyer  between  Stabbs  Perry, 

Montana,  and  lower  limits  of  Sioox 
City^  Iowa. 

2.  Removal  of  snags  and  other  obstmo- 

tions  in  Missoori  River,  above  Sioox 
City,  low*. 


Yellowstone  River,  Montana  and  Nortk 
Dakota. 


United  States  Bnoineeb  Oppiob, 

Sioux  City,  Iowa,  July  17, 1897. 
General:  I  have  the  honor  to  transmit  herewith  reports  npon  the 
works  of  this  district  for  the  year  ending  June  30, 1897. 
Very  respectfully^  your  obedient  servant, 

J.  0.  Sanpord, 
Captain,  Corps  of  Ungineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


Z  1. 

DfPROVEMfiNT  OF  MISSOURI  RIVER  BETWEEN  STUBB8  FERRY,  IN 
MONTANA,  AND  THE  LOWER  LIMITS  OF  SIOUX  CITY,  IOWA. 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  items 
of  appropriation  for  work  between  Stubbs  Ferry  and  Sioux  City, 
exclusive  of  snagging: 

Improving  the  Upper  Miasonri  River  between  Stnbbs  Ferry,  in  Montana,  and  the 
lower  limits  of  Sionx  City,  Iowa,  two  hundred  and  twenty  thousand  dollars,  of  whidi, 
in  the  discretion  of  the  Secretary  of  War,  fifty  thousand  dollars  may  be  expended  in 
the  protection  and  completion  of  the  works  at  Sionx  City ;  fifty  thousand  doUars,  or  so 
mnca  thereof  as  may  be  necessary,  for  the  protection  of  the  caving  bank  from  a  point 
three  hundred  feet  above  the  npper  to  the  lower  revetment  already  constructed  on  the 
Sonth  Sionx  City  front,  as  recommended  in  House  Executive  Document  Numbered 
Forty-eight,  Fifty-third  Congress,  third  session ;  fifty  thousand  dollars  in  the  rectifi- 
cation of  the  river  at  Pierre  and  Fort  Pierre ;  forty  thousand  dollars  for  the  protection 
of  Bismarck  Harbor  and  the  rectification  of  the  river  to  prevent  erosion  of  the  banks, 
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And  onttine  a  new  channel  at  or  near  that  point ;  twenty  thousand  dollars  between 
the  Great  Falls,  in  Montana,  and  Stnbbs  Ferry,  in  Montana :  Provided,  That  subject  to 
such  conditions  as  the  Secretary  of  War  may  prescribe,  any  person,  company,  or  cor- 
poration may  construct  a  dam  or  dams  across  said  river  above  Stubbe  Ferry,  with 
necessary  canal  and  improvements  to  develop  water  power  and  for  other  usenil  pur- 
IK»ses;  forty  thousand  dollars  at  Yankton,  and  twenty  thousand  dollars  for  improve- 
ment of  river  at  Elk  Point,  which  shall  be  immediately  available. 

Improving  Missouri  River  at  and  near  Great  Falls,  Montana^  fifteen  thousand 
dollars. 

There  being  a  discrepancy  between  the  total  appropriated  by  the  first 
item  and  the  aggregate  of  allotments  prescribed  thereander,  it  was 
decided  by  the  Secretary  of  War  under  date  of  September  25,  1896, 
that  the  following  allotments  from  the  $220,000  appropriated  should  be 
made: 

WorkaatSionx  City $40,000 

Protection  of  cavin^irhank  at  [South]  Sionx  City 40,000 

At  Pierre  and  Fort  Pierre 40,000 

At  Bismarck 32,000 

Between  Great  Falls  and  Stnhbs  Ferry 16,000 

At  Yankton 32,000 

To  he  reserved  at  present 20,000 

Total 220,000 

Between  Oreat  Falls  and  Stuhba  Ferry ^  in  Montana, — The  present  proj- 
ecty  adopted  November  30,  1894,  provides  for  securing  a  low-water 
channel  depth  of  3  feet  from  Great  Falls  to  Cascade,  55  miles,  and  a 
low- water  channel  depth  of  2.5  feet  from  Cascade  to  the  canyon  next 
below  Stubbs  Ferry,  60  miles,  at  an  estimated  cost  of  $165,812.50,  of 
which  $82,675  is  tor  work  below  Cascade,  and  $83,137.50  for  work  above 
Cascade.  The  project  also  contains  an  estimate  of  $4,500  for  annual 
maintenance.  The  work  provided  for  below  Cascade  consists  princi- 
pally of  contraction  work  at  shoals,  the  greater  number  of  which  are 
not  far  from  Great  Falls;  above  Cascade,  the  work  consists  mainly  of 
contraction  works  and  removal  of  rock  obstructions.  The  project  con- 
templates carrying  the  improvement  continuously  upstream  from  Great 
Falls. 

Under  this  project  to  June  30, 1896,  an  obstruction  at  Great  Falls 
Island  had  been  removed;  dams  had  been  built  closing  the  chutes  in 
rear  of  White  Bear,  Wickners,  Fox,  Wescott  and  Willow  islands;  and 
dikes  had  been  built  from  the  upper  ends  of  White  Bear  and  Wickners 
islands  and  opposite  Fox  Island,  to  contract  the  channel.  All  the 
above  localities  ^re  within  9  miles  of  Great  Falls.  This  work  was  done 
in  1895  under  an  allotment  of  $20,000  made  by  the  river  and  harbor  act 
of  August  17, 1894. 

Two  of  the  dikes  opposite  Fox  Island  had  settled  somewhat  during 
the  spring  rise  of  ]  896. 

In  addition  to  the  allotment  of  $16,000  made  from  the  appropriation 
of  June  3, 1896,  for  work  between  Great  Falls  and  Stubbs  Ferry,  it  was 
decided  that  the  $15,000  appropriated  by  the  same  act  for  work  '<at 
and  near  Great  Falls,  Mont."  could  also  be  applied  to  the  general 
improvement. 

Work  was  resumed  in  August,  1896,  and  during  the  remainder  of  the 
season  one  dike  was  built  out  from  the  upper  end  of  Wescott  Island, 
and  a  second  dike  about  900  feet  above  it,  the  object  of  both  being  to 
deepen  the  channel  on  the  shoal  at  the  head  of  the  island.  A  dike  at 
Griffin  Bar,  about  12  miles  above  Great  Falls,  was  begun,  but  not  much 
progrewi  had  been  made  when  work  was  stopped  by  ice.    Work  on  this 
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dike  was  resumed  in  April,  1897,  since  which  time  the  dike  has  been 
completed  and  a  large  quantity  of  rock  quarried  for  use  on  a  second 
dike  to  be  built  a  short  distance  above  the  first.  The  dikes  at  Fox 
Island  were  repaired  in  April,  1897.  A  survey,  made  late  in  1896, 
showed  that  the  dikes  at  and  near  the  head  of  Wescott  Island  had 
already  had  a  decided  effect  on  the  shoal.  During  the  present  spring 
the  river  has  remained  at  so  high  a  stage  that  a  survey  to  show  low- 
water  conditions  could  not  be  made.  The  works  coustructed  in  1895 
have  for  the  most  part  stood  well,  and  are  producing  the  desired  eftect 
on  the  shoals. 

A  small  towboat  being  necessary  for  carrying  on  the  work,  and  it 
being  often  difficult  and  sometimes  impossible  to  hire  a  proper  boat, 
plans  were  prepared  last  winter  for  the  construction  of  a  boat,  60  by 
14  by  2^  feet,  with  Scotch  marine  boilers,  60  inches  by  8  feet,  and  slide- 
valve  engines,  7  by  30  inches.  Her  hull  was  constructed  in  April  and 
May,  of  oak  and  Oregon  fir.  The  machinery  did  not  arrive  until  June, 
but  has  now  been  installed  and  the  boat  completed.  It  is  thought  that 
she  will  render  very  efficient  service. 

The  work,  including  the  procuring  of  brush  and  rock,  was  done  by 
hired  labor. 

Maps  of  the  shoals  improved  during  the  year  accompany  this  report. 

The  work  has  been  in  local  charge  of  Assistant  Engineer  W.  H. 
Wood,  whose  report  is  appended. 

Great  Falls  to  Fort  Benton. — No  work  done  or  projected. 

Fort  Benton  to  CarroU. — ^The  project  contemplt^tes  deepening  and 
improving  the  channel  by  the  removal  of  bowlders,  by  contraction  works 
on  the  shoals  and  by  dredging.  No  work  has  been  done  since  1891, 
navigation  having  ceased  due  to  the  construction  of  railroads  parallel- 
ing the  river.  There  was  formerly  an  extensive  commerce  between 
lower  river  points  and  Fort  Benton,  nearly  all  the  freight  destined  for 
Montana,  Idaho,  and  the  British  possessions  north  of  these  States 
having  been  brought  by  river. 

Carroll  to  Sioux  City. — In  addition  to  removal  of  snags  and  other 
obstructions,  work  of  construction  or  survey  has  been  done  during  the 
fiscal  year  at  Bismarck  Harbor  (646  miles  above  lower  limits  of  Sioux 
City),  at  Pierre  and  Fort  Pierre  (369  miles  above  Sioux  City),  at  Yank- 
ton (94  miles  above  Sioux  City),  at  Elk  Point  (40  miles  above  Sioux 
City),  at  the  Sioux  Ice  Harbor  (just  above  upper  limits  of  Sioux  City), 
at  South  Sioux  City,  and  at  Sioux  City. 

At  Bismarck  Harbor. — Under  an  allotment  of  $40,000  made  by  the 
river  and  harbor  act  of  August  17, 1894,  for  the  ^^  protection  of  Bis- 
marck Harbor  and  the  rectification  of  the  river  by  works  to  prevent 
the  river  from  eroding  the  bank  and  cutting  a  new  channel  at  or  near 
that  point,"  seven  dikes  were  built  in  1895  in  a  bay  about  three-fourths 
of  a  mile  above  the  bridge  at  Bismarck,  where  a  cut-off  was  feared. 
These  dikes  were  of  the  permeable  type,  and  were  intended  to  build  out 
the  shore  line  by  accretion  to  their  outer  ends,  the  latter  being  approx- 
imately on  the  original  shore  line.  The  breakup  of  ice  in  March,  1896, 
considerably  injured  them,  carrying  off  in  all  about  560  linear  feet  of 
the  ends  of  the  dikes.  Temporary  repairs  made  in  May,  1896,  increased 
the  deposit  of  sand  during  the  flood  of  the  following  month,  after  the 
subsidence  of  which  a  continuous  sand  bar,  2  to  8  feet  above  low  water, 
extended  from  the  shore  to  the  line  of  the  then  outer  ends  of  the  dikes. 

The  present  project  provides  for  expending  the  $32,000  allotted  from 
the  appropriation  of  June  3, 1896,  in  repairing  these  dikes,  in  building 
two  dikes  in  continuation  downstream  of  the  group  constructed  in 
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1895,  and  in  protecting  the  lefb  bank  jnst  below  the  bridge.  This 
project  was  approved  September  29, 1896.  Owing  to  the  lateness  of 
the  season  and  the  length  of  time  required  for  transportation  of  piling 
to  Bismarck,  it  was  impracticable  to  make  much  progress  under  the 
project  before  the  river  closed.  The  bracing  of  the  1895  dikes  was, 
however,  repaired,  the  tops  of  piles  at  the  outer  ends  of  two  of  the 
dikes  were  sawed  off,  and  a  few  piles  driven  deeper.  During  the  win- 
ter and  early  spring  two  new  barges  were  built  and  the  old  plant 
thoroughly  overhauled  and  repaired. 

The  spring  break-up  of  ice  was  of  almost  unparalleled  severity. 
Heavy  gorges  formed  above  and  below  Bismarck  and  the  water  rose  to 
a  height  of  several  feet  above  the  banks,  covering  the  bottom  with  cakes 
of  clear,  solid  ice  over  3  feet  in  thickness.  The  1895  dikes  were  again 
badly  damaged,  though  less  so  than  if  the  piles  carried  out  in  March, 

1896,  had  been  replaced  in  the  fall,  since  they  would  not  have  been  pro- 
tected by  accretion.  The  lower  dike  was  almost  completely  destroyed, 
excepting  the  foot  mattress.  The  other  dikes  were  all  more  or  less 
injured,  the  total  length  of  dike  carried  away  being  about  900  feet. 

The  available  funds  being  insufficient  to  entirely  restore  all  the  dikes 
to  their  original  length,  it  was  decided  to  rebuild  the  lower  one,  No.  7, 
using  the  existing  foot  mattress,  to  restore  No.  5,  and  to  endeavor  to 
hold  the  others  at  their  present  lengths  by  building  strong  T-heads  on 
those  whose  outer  ends  had  been  carried  away  and  by  thoroughly 
repairing  the  bracing  and  screening.  During  this  spring  the  above 
work  on  Nos.  7  and  ^  has  been  nearly  completed  and  the  repair  of  the 
other  dikes  about  one-half  completed. 

One  of  the  proposed  dikes  below  the  group  buUt  in  1895  was  begun 
in  May.  The  foot  mattress  has  been  completed  and  sunk,  but  the  com- 
pletion of  the  other  parts  of  the  work  has  thus  far  been  prevented  by 
high  water. 

For  the  protection  of  the  left  bank  below  the  bridge  two  short  dikes, 
begun  in  May,  have  been  nearly  completed  and  the  bank  revetted  for 
500  feet  below  the  warehouse  at  the  steamboat  landing. 

A  map  showing  the  location  of  the  works  accompanies  this  report 

The  work  has  been  done  by  hired  labor  and  purchase  of  material. 
It  has  been  under  the  local  charge  of  Asst.  Engineer  H.  0.  Gould, 
whose  report  is  appended. 

The  work  done  in  1895  and  that  done  and  proposed  under  the  pres- 
ent project  form  part  of  a  general  plan  for  the  rectification  of  the  river 
from  5  miles  above  to  5  miles  below  Bismarck,  at  an  estimated  cost  of 
$725,000.  •  It  is  believed,  however,  that  all  present  requirements  will 
be  satisfied  without  extending  the  improvement  so  far  below  Bismarck. 

At  Pierre  and  Fort  Pierre. — Under  the  allotment  of  $40,000  made  by 
the  river  and  harbor  act  of  August  17, 1894,  for  '^rectification  of  the 
river  at  Pierre  and  Fort  Pierre,"  five  dikes  were  in  1895  built  in  front 
of  Fort  Pierre  to  stop  the  erosion  that  was  in  progress  at  this  point. 
The  chute  behind  Marion  Island  was  closed  by  a  crib- work  dam,  one 
dike  was  built  at  the  Pierre  steamboat  landing,  and  a  second  dike,  a 
short  distance  below  it,  carried  to  a  part  of  its  proposed  length. 

The  present  project,  adopted  October  2, 1896,  provides  for  the  expend- 
iture of  the  $40,000  allotted  from  the  appropriation  of  June  3, 1896,  in 
repairing  Marion  Island  Dam,  which  had  settled  considerably  at  two 
points,  in  revetting  the  right  bank  from  the  mouth  of  Bad  Eiver  (just 
below  Fort  Pierre)  to  the  bluff  contact,  about  2,830  feet  below,  in  com- 
pleting the  unfinished  dike  at  Pierre,  and  in  protecting  the  lower  por- 
tion of  the  left  bank  of  Marion  Island  by  revetment  and  short  (Ukesso 
far  as  remaining  funds  would  permit.    These  works,  as  well  as  those 
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• 
constrncted  in  1895,  form  part  of  a  general  plan  for  the  rectification  of 
7  miles  of  river  in  this  locality  at  an  estimated  cost  of  $360,000.  Under 
a  project  adopted  July  24, 1896,  of  which  the  present  one  is  a  modifica- 
tion, the  revetment  below  Bad  Biver  and  a  dike  on  the  Pierre  side, 
1,700  feet  below  the  incomplete  dike  above  mentioned,  were  begun 
early  in  the  fiscal  year.  Work  on  the  dike  was  stopped  after  it  had 
been  carried  oat  far  enongh  to  cut  off  a  chute  that  had  caused  danger- 
ous erosion.  The  revetment  work  was  continued  until  the  river  cloned 
by  ice.  It  was  resumed  in  the  spring  and  has  since  been  completed. 
During  the  winter  the  unfinished  dike  begun  in  1895  at  Pierre  was 
completed  except  the  T-head.  Repair  of  the  Marion  Island  Dam  was 
cari'ied  on  as  weather  permitted  and  was  completed  in  March.  During 
the  break-up  of  the  ice  in  the  spring  the  river  cut  around  the  island 
end  of  the  dam,  forming  a  channel  130  feet  wide,  and  necessitating 
further  repairs.  The  breach  has  since  been  closed  by  a  brush  and 
stone  dam  extending  from  the  island  to  the  old  dam,  at  right  angles  to 
the  latter. 

Two  new  barges  were  constructed  during  the  early  spring. 

Maps  showing  the  location  of  the  works  accompany  this  report. 

The  work  has  been  done  by  hired  labor  and  purchase  of  material. 
Full  details  are  given  in  the  appended  report  of  Asst.  Engineer  E.  D. 
Vincent,  who  has  been  in  local  charge. 

At  Yankton. — A  survey  of  the  river  from  9  miles  above  to  IJ  miles 
below  the  old  steamboat  landing  at  Yankton  was  made  in  October, 
1896.  Based  on  the  results  of  the  survey,  a  project  was  submitted 
February  13, 1897,  and  approved  March  23, 1897,  for  the  expenditure 
of  the  allotment  of  $32,000  from  the  appropriation  of  June  3, 1896  (less 
$500  expended  on  the  survey).  It  provides  for  protecting  and  fairing 
out,  by  revetment  and  dikes,  the  left  bank  for  about  3,400  feet  above 
the  site  of  the  proposed  bridge  (about  3.5  miles  above  Yankton)  and 
for  protecting  the  left  bank  by  revetment  extending  downstream  from 
a  point  about  10,300  feet  above  the  site  of  the  bridge  as  far  as  the 
available  funds,  less  cost  of  necessary  plant,  will  permit.  Nothing  has 
yet  been  done  under  this  project  beyond  the  preparation  of  plans  and 
estimates  for  construction  of  the  plant  necessary  for  beginning  work. 

The  project  forms  part  of  a  general  plan,  submitted  at  the  same  time, 
for  the  rectification  of  about  6.5  miles  of  river  In  this  locality,  with  a 
view  to  restoring  the  old  steamboat  landing,  in  front  of  which  a  wide 
bar  had  formed,  and  to  controlling  the  channel  in  the  vicinity  of  the 
proposed  bridge.  There  was  formerly  an  important  river  trade  at 
Yankton.  In  the  last  few  years  this  has  almost  ceased,  due  largely  to 
the  silting  up  of  the  landing.  At  present  there  are  indications  of  a 
considerable  revival  of  this  trade.  Two  steamboats  are  now  plying 
with  considerable  regularity  between  Sioux  City  and  points  on  the 
river  above  Yankton  that  are  distant  from  railroads;  and  a  gasoline 
boat  is  building  for  the  same  trade.  Negotiations  are,  it  is  said,  now 
in  progress  for  the  transshipment  near  Yankton  to  the  railroads  of  car- 
goes brought  by  the  boats  from  above.  Such  transshipment  will,  under 
present  conditions,  require  the  building  of  spur  tracks  to  some  point  on 
the  river  bank  at  which  boats  can  land,  probably  several  miles  above 
Yankton. 

The  subject  of  the  rectification  of  isolated  reaches,  such  as  that  at 
Yankton,  is  discussed  below,  under  the  heading  "Work  required.'^ 

At  Elkpmnt. — In  October  and  November,  1896,  a  survey  of  the  river 
in  this  locality  was  made,  extending  from  7  miles  above  to  3  miles  below 
Elkpoint.  As  this  locality  difiers  from  the  other  points  on  the  Upper 
Missouri  for  which  appropriations  have  been  made,  in  that  the  expendi- 
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tare  of  the  fdnds  available  wfll  be  of  no  direet  benefit  to  nayigatioii,  and 
will  simply  protect  property  against  erosion,  it  was  deemed  necessary 
to  ascertain  as  accoi'ately  as  possible  the  valne  of  the  property  threat- 
ened.   This  was  done  in  January,  1897. 

In  the  value  thas  obtained  was  included  that  of  so  much  of  the  farm 
land  between  Elkpoint  and  the  river,  of  the  town  property,  and  of  the 
railroad  property,  as  lay  within  a  curve  of  fairly  probable  erosion. 

The  results  of  the  survey  had  shown  that  to  properly  improve  the 
reach,  giving  to  the  works  as  full  security  as  is  ordinarily  obtainable  on 
the  Missouri,  it  would  be  necessary  to  begin  the  work  at  the  bluff  con- 
tact, 5^  miles  above  Elkpoint,  and  to  extend  it  progressively  downstream. 

The  estimated  cost  of  such  an  improvement,  extending  downstream 
BO  far  as  to  fdlly  protect  the  town,  is  9377,300,  which  is  regarded  as  a 
greater  expense  than  the  ascertained  value  of  property  endangered 
would  justify.  A  project  was  therefore  submitted  February  8, 1897,  for 
the  expenditure  of  the  $20,000  allotted  from  the  appropriation  of  June 
3, 1896  (less  $400  expended  for  survey),  forming  part  of  a  general  plan 
for  protecting  the  cutting  bank  in  front  of  the  town,  the  heading  of  the 
works  to  be  placed  just  above  the  portion  of  the  bank  now  being  eroded, 
at  an  estimated  cost  of  $87,300,  with  a  possible  additional  cost  of 
$34,500  should  the  heading  be  threatened  with  flanking  due  to  changes 
in  the  channel  above.  The  works  provided  for  in  this  plan  would,  it  is 
thought,  protect  the  town  for  a  number  of  years,  and  might  protect  it 
until  the  channel  changed  so  as  no  longer  to  threaten  it.  Those  of  the 
works  which  are  regarded  as  certainly  necessary  for  the  purpose  (esti- 
mated cost  $87,300)  are  such  as  would  properly  form  part  of  a  general 
plan  for  the  improvement  of  the  whole  river,  provided  material  changes 
in  the  course  of  the  river  did  not  occur  prior  to  its  adoption.  Those 
possibly  necessary  (estimated  cost  $34,500)  could  only  partially  be  used 
in  such  a  plan.  It  was  decided  under  date  of  April  2, 1897,  that  the 
available  &nds  be  retained  in  the  Treasury  until  Congress  has  made 
such  additional  appropriation  for  the  work  as  will  permit  it  to  be  carried 
on  with  safety. 

As  there  is  no  present  or  prospective  river  commerce  at  Elki)oint,  as 
such  changes  in  the  channel  may  occur  before  the  general  permanent 
improvement  of  the  river  is  undertaken  as  to  render  the  proposed  works 
useless  as  a  part  of  that  plan,  as  the  works  will  not  in  any  case  benefit 
navigation  until  inclnded  in  an  improvement  of  a  long  reach  of  river — 
at  least  the  distance  between  two  important  ports — and  as  the  carry- 
ing out  of  a  general  plan  for  improvement  in  the  interests  of  navigation 
can  be  far  more  economically  and  advantageously  done  if  done  contin- 
uously rath^  than  by  constructing  isolated  works  and  afterwa^rds  con- 
necting them,  it  would  appear  that  in  instances  of  this  kind  sach 
appropriations  made  for  the  protection  of  certain  locfJities  are  not 
advisable  and  interfere  with  the  general  scheme  for  the  improvement 
of  the  Missouri  Biver  in  the  interests  of  navigation. 

At  South  8ioux  City. — ^The  Nebraska  bank  of  the  Missouri  River  in 
front  of  South  Sioux  City  had  been  protected  for  about  4,000  feet  up- 
stream from  the  lower  bridge  and  for  about  5,400  feet  upstream  from 
the  upper  bridge  by  revetments  constructed  by  the  owners  of  the 
respective  bridges.  Between  these  two  revetments  about  4,270  linear 
feet  of  bank  was  unprotected,  and  was  being  rapidly  eroded.  The 
present  project,  adopted  July  24, 1896,  provides  for  the  expenditure  of 
the  fands  available  from  the  appropriation  of  June  3, 1896,  in  protect- 
ing this  bank  by  revetment  of  woven  willow  mattress  and  graded  and 
paved  upper  bank,  and  by  regrading  and  paving  the  upper  bank  for 
300  feet  farther  upstream,  the  work  to  be  protected  at  its  upper  end 
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by  a  short  pile  dike.  Work  on  the  revetment  was  begun  in  Aagust, 
1896^  and,  including  the  work  on  the  300  feet  of  bank  above^  was 
completed  in  November.  The  short  dike  at  the  head,  of  exception- 
ally strong  construction,  was  completed  in  March,  1897.  After  the 
spring  break-up  several  minor  repairs  were  made  to  the  upper  bank 
paving  and  to  the  bank  above  the  head  of  the  work.  The  expenditure 
of  a  i>ortion  of  the  balance  that  remains  to  the  credit  of  this  improve- 
ment in  construction  of  plant  needed  for  future  work  on  the  South 
Sioux  City  side  having  been  authorized,  plans  and  estimates  for  the 
necessary  plant  have  been  prepared.  The  above  work  forms  part  of 
a  general  plan  for  the  improvement  of  the  Sioux  City  reach  from  2f 
miles  above  the  mouth  of  the  Big  Sioux  River  to  near  the  lower  limits 
of  Sioux  City.  The  estimated  cost  for  the  5  miles  below  the  Big  Sioux 
Biver  is  $400,000. 

The  work,  except  the  construction  of  the  dike,  was  done  by  hired 
lal>or  and  purchase  of  material.  The  dike  was  partly  built  under 
informal  contract. 

A  map  which  accompanies  this  report  shows  the  location  of  thia 
work  as  well  as  of  the  other  works  on  the  Sioux  City  reach.  Full  de- 
tails of  the  work  done  are  given  in  the  appended  report  of  Assistant 
Engineer  F.  M.  Towar. 

At  Sioux  City, — In  1889  a  group  of  nine  permeable  dikea  liad  been 
built  by  the  Missouri  Biver  Commission  to  check  a  dangerous  erosion 
in  front  of  the  business  portion  of  Sioux  City.  They  had  answered 
their  purpose  admirably,  but  at  the  outer  ends  had  been  somewhat 
damaged,  several  bents  of  piles  having  been  washed  out.  In  the  spring 
of  18i^  two  short  dikes  above  this  group  were  constructed  and  T-headfi 
placed  on  two  of  the  old  dikes.  In  the  fall  of  tlie  same  year  sixteen 
dikes  were  constructed  along  the  bluff  at  the  upper  end  of  the  Sioux 
City  front  In  the  spring  of  1896  this  latter  group  had  been  somewhat 
damaged  by  ice.  Under  a  project  approved  February  10, 1897,  for  the 
expendiUire  of  the  $40,000  allotted  from  the  appropriation  of  June  3, 

1896,  the  screening  ana  bracing  of  these  dikes  were  repaired  early  in 
March;  but  during  the  ice  break-up  toward  the  end  of  March  the 
group  was  again  quite  seriously  damaged. 

A  survey  of  the  reach  was  made  in  August,  1896. 

Under  a  project  adopted  July  24, 1896,  which  that  of  February  IQ, 

1897,  replaced,  material  for  the  construction  of  four  barges  had  been 
ordered.    These  barges  were  built  during  the  past  spring. 

After  the  unusually  heavy  rise  of  March  and  April  last,  a  second 
survey  of  the  reach  was  made,  which  slmwed  marked  changes  in  the 
position  of  the  channel.  The  most  noticeable  changes  are  the  com- 
pression of  the  two  former  channels  below  the  lower  bridge  into  one, 
the  building  out  of  the  bar  from  the  right  bank  below  the  bridge,  thus 
greatly  narrowing  the  channel  and  forcing  it  against  the  left  bank, 
and  the  excessive  depths  in  this  channel  close  to  the  left  bank.  The 
tendency  of  the  channel  to  attack  the  lower  dikes  of  the  group  con 
structed  in  1889  and  the  left  bank  between  this  group  and  the  bridgio 
was  also  indicated. 

These  changes  rendered  necessary  a  revision  of  the  project  of  Febru- 
ary 10, 1897.  The  present  project,  approved  June  10, 1897,  provides  for 
expending  $25,000  of  the  available  funds  in  protecting  the  left  bank 
below  the  month  of  the  Floyd  Biver  and  for  repairing  the  existing 
dikes,  the  balance  to  be  applied  to  work  at  such  i>oint  on  the  city  front  as 
may  be  afterwards  determined.  Preparations  for  beginning  work  undei* 
the  project  are  in  progress.  A  considerable  quantity  of  construction 
materials  purchased  under  the  former  project  aie  available  for  this  work. 


Digitized  by 


Google 


2184      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

A  map  (referred  to  under  the  previoas  beading)  showing  the  location 
of  existing  works  on  the  reach  accompanies  this  report. 

The  work  was  done  by  hired  labor  and  purchase  of  materials.  The 
report  of  Assistant  Engineer  F.  M.  Towar,  who  was  in  immediate  charge 
of  the  work,  is  appended. 

Ice  harbors, — The  river  and  harbor  act  of  September  19, 1890,  pro- 
vided fhnds  for  the  construction  of  two  ice  harbors.  These  have  been 
located  at  Eock  Haven,  near  Mandan,  N.  Dak.,  and  on  the  Big  Sioux 
Biver,  about  1  mile  above  its  confluence  with  the  Missouri.  At  the  begin- 
ning of  the  fiscal  year  the  former  harbor  had  been  completed.  The 
latter,  known  as  the  Sioux  Ice  Harbor,  had  been  nearly  completed. 
(For  description  of  the  latter,  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  p.  1868.  The  project  for  the  Rock  Haven  Ice  Harbor  is 
stated  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  p.  2219. 
This  is  the  best  printed  description  of  this  ice  harbor.)  During  the 
year  fourteen  steel  mooring  posts,  constructed  by  James  Rees  &  Sons 
Co.,  of  Pittsburg,  Pa.,  have  been  set  in  concrete  at  the  Sioux  Ice  Har- 
bor, and  the  Government  land  inclosed  by  a  woven  wire  fence,  complet- 
ing the  harbor  as  proposed. 

River  survey. — ^At  the  beginning  of  the  fiscal  year  the  detailed  sur- 
vey of  the  river  from  Fort  Benton,  Mont.,  to  Sioux  City,  and  the  map- 
ping and  publication  of  the  results,  had  been  completed.  (For  a 
description  of  the  maps  see  Annual  Report  of  the  Chief  of  Engineers 
for  1896,  p.  1868.) 

During  the  year  the  published  maps  on  hand  have  been  stored  and 
distributed  in  accordance  with  law.  Since  the  removal  of  the  Sioux 
City  office,  March  1, 1897,  to  the  new  custom-house,  the  maps  have  been 
stored  in  the  latter  building. 

W^ORK  REQUIRED. 

Stubhs  Ferry  to  Great  Falls. — To  complete  the  work  provided  for  in 
the  existing  project  between  Great  Falls  and  the  canyon  next  below 
Stubbs  Ferry  will  require  the  expenditure  of  $114,812.50  in  addition 
to  funds  now  available,  of  which  $31,675  will  be  required  to  complete 
the  work  between  Great  Falls  and  Cascade,  55  miles.  The  latter  sum 
could  be  advantageously  expended  in  one  season.  It  is  thought  that 
its  expenditure  will  result  in  an  increase  of  the  commerce  of  the  ^^  Long 
Pool,"  which  has  hitherto  been  hampered  at  low  water  by  the  existing 
shoals.    In  a  second  season  the  work  above  Cascade  could  be  begun. 

Carroll  to  Sioux  City. — ^For  this  reach,  1,309  miles  in  length,  no  gen- 
eral plan  of  permanent  systematic  improvement  in  the  interests  of 
navigation  has  yet  been  submitted.  It  has  been  estimated  by  my 
predecessors,  in  annual  reports  for  1895  and  1896,  that  such  an  improve- 
ment, confining  the  river  to  a  low- water  width  of  700  feet,  would  cost 
about  $40,000  x)er  mile.  The  expenditure  of  such  an  amount  per  mile 
seems  hardly  justified  by  present  commerce  or  by  its  probable  increase 
in  the  near  future.  The  river  trade  is  now  small,  though  at  Sioux  City 
and  Bismarck  an  encouraging  increase  this  year  appears  probable.  It 
is  hoped,  however,  that  certain  experiments  now  in  progress  under  the 
Missouri  River  Commission  will  demonstrate  the  practicability  of  con- 
trolling the  river  at  a  much  less  cost  than  above  estimated.  If  the  cost 
can  be  reduced  by  one-half  or  more  the  improvement  of  certain  navi- 
gated stretches  would,  in  my  opinion,  be  justifiable.  Even  the  impi'ove- 
ment  of  only  the  worst  places  would  be  of  value. 

In  the  meantime  the  greatest  assistance  that  can  be  rendered  navi- 
gation at  a  justifiable  cost  is  by  the  work  of  the  snag  boats,  elsewhere 
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reported.  Not  less  than  $60,000  is  needed  for  each  year  to  properly 
operate  the  boats.  Their  service  should  be  continuous  during  naviga- 
tion seasons,  and  not  liable  to  interruption  due  to  failure  of  appropri- 
ations. 

The  funds  appropriated  by  the  act  of  June  3, 1896,  for  this  portion 
of  the  river,  with  the  exception  of  the  appropriation  for  snagging,  were 
allotted  to  work  at  the  following  localities:  Bismarck  Harbor,  Pierre 
and  Fort  Pierre,  Yankton,  Elkpoint,  South  Sioux  Gity,  and  Sioux 
City.  At  Bismarck  Harbor,  Pierre  and  Fort  Pierre,  and  Sioux  City 
work  had  been  done  in  the  previous  year,  based  in  each  case  on  a  gen- 
eral plan  for  the  improvement  of  a  considerable  reach  of  river  in  the 
vicinity,  the  work  done  forming  a  small  fraction  of  the  entire  plan ;  and 
the  allotments  for  these  poiu^  from  the  above  appropriation  were  for 
continuation  of  the  work  under  the  general  plans.  The  work  done  in 
the  past  year  at  South  Sioux  Gity  came  under  the  general  plan  for  the 
Sioux  Gity  Beach.  That  proposed  at  Yankton  and  Elkpoint  came 
under  similar  general  plans,  estimated  to  cost  far  more  than  the  allot- 
ments. All  these  plans  have  been  so  made  as  to  conform  to  any  proba- 
ble general  plan  for  the  rectification  of  the  whole  river,  but  until  the 
works  at  these  isolated  points  are  connected  no  material  increase  of 
navigation  can  be  expected  as  a  result  of  the  work  done.  The  works 
are  undoubtedly  of  great  local  benefit,  and  at  points  where  they  pro- 
tect or  restore  a  steamboat  landing  or  render  the  passage  of  bridges 
less  hazardous  are  to  this  extent  of  assistance  to  navigation. 

Appropriations  for  the  protection  of  isolated  localities  interfere  with 
the  general  improvement  of  the  river  in  the  interests  of  navigation  for 
the  reasons  that  the  river  can  be  much  more  economically  improved  if 
the  work  is  carried  on  systematically  and  continuously  over  a  long 
stretch,  and  that  an  improved  channel  of  sufilcient  length  to  be  com- 
mercially valuable  to  navigation  can  in  this  way  be  most  quickly 
obtained. 

If  it  be  the  intention  of  Gongress  to  continue  the  works  at  the  above 
localities  in  accordance  with  the  general  plans  (estimate^  cost  of  each 
stated  above),  $100,000  can,  with  advantage  to  the  work  itself,  be 
expended  in  one  season  at  each  locality,  except  Elk  Point,  viz:  Bis 
marck  Harbor,  Pierre  (both  sides),  Yankton,  and  Sioux  Gity  (both 
sides).  At  Elk  Point  $67,300,  in  addition  to  the  funds  now  available, 
can  be  so  expended.  For  the  reason  that  the  general  plans  have  not  been 
approved  these  estimates  are  not  repeated  in  the  money  statement 
below. 

Money  statement. 

July  1, 1896,  balance  nnezpended $301,994.97 

Pro  rata  reductions  to  adjust  discrepancy,  Act  June  3, 1896. .  $50, 000. 00 

June  30, 1897,  amount  expended  during  fiscal  year 11 1, 086. 24 

'  ©  ^  > 161,086.24 

July  1,  1897,  balance  unexpended 140,908.73 

July  1, 1897,  outstanding  liabilities $18,742.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts 10, 722. 36 

: 29,464.26 

July  1, 1897,  balance  ayailable 111,444.26 

Amount  (estimated)  required  for  completion  of  existing  project: 

Great  Falls  to  Stubbs  Ferry 114,812.50 

Great  Falls  to  Sioux  City Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,1899 *31,676.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18<66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*fietween  Great  Falls  and  Stubbs'  Ferry. 
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APPBOPBIATIONS. 


The  appropriations  aod  allotmontn,  exclusive  of  those  for  snagging, 
for  the  Upper  Missouri  River  bave  been  as  follows: 


1876 $20,000 

1878 42,500 

1879 60,000 

1880 43,000 

1881 66,000 

1882 •115,000 

1884 140,000 


1886 $60,000 

1888 200,000 

1890 1300,000 

1892 tl50,000 

1894 110.000 

1895 40,000 

1896 285,000 


lu  addition  to  the  above  amounts,  about  $60,000  from  the  appropria- 
tions for  the  survey  of  the  river  from  Fort  Benton  to  the  mouth  was 
spent  on  the  part  above  Sionx  City. 


Abstract  of  proposals  for  lahor  and  material  for  improving  upper  Missonri  Birer  belmeen 
Siubbs  Ferry f  Montana,  and  Sioux  City,  Iowa,  received  and  opened  during  Ikefisedl  yeer 
June  SO,  1897,  by  Capt,  J.  C,  Sanford,  Corps  of  Engineers, 


Name  and  address  of 
bidder. 


Character  of  work  or 
supplies. 


Date  of 
opening. 


Quantity 
or  extent 
of  pro- 
posal. 


Bid. 


Remarlca. 


B.  ▲.  Talbot,  South  Slonx 
City,  Nebr. 

Mark    Nangbtoii,    Sionx 

City,  Iowa. 
Miller  AKeefe,  Sioux  City, 

Iowa. 
Smith  &,  Beta,  Sioux  City, 

Iowa. 
Mitchell  Viucent,  Onawa, 

Iowa. 

R.  A.  Talbot,  South  Sioux 
City,  Nebr. 


Grading  bank  of  river 
at  South  Sioux  City, 
Nebr. 

-..do 

...do 

....do 

....do , 


1896. 
Sept  10 


...do. 
...do. 
...do. 
...do. 


McNamara,Miller&Ee6fe, 

Sioux  City,  Iowa. 
Smith  &,  Betz,  Sionx  City, 

Iowa. 


W.  B.  MartiB,  Oahe,  8.  Dak 

Cyma  B.  Ingham,  Pierre, 

S.  Dak. 
John  Hays  and  Frederick 

S.  Rowe,  Fort  Pierre,  S. 

Dak. 
John  C.  Hayea,  Pierre,  8. 

Dak. 

John  Hays  and  J.  S.  Rowe, 
Fort  Pierre,  S.  Dak. 

John  C.  Hayea,  Pierre,  S. 

Dak. 
Cyrus  B.  Ingham,  Pierre, 

S.Dak. 

McNamara&Keefe,  Slonx 
atj,  Iowa. 

Mark    Nanghton,    Sionx 

City,  Iowa. 
GeobBaU,  Sergeant  Bluff, 

Iowa. 


Willow  bruRh  deliv- 
ered on  bank  of 
river  « t  Sou  th  Sionx 
City,  Nebr. 

do , 


Sept.  17 


..do.. 


Riprap  Rtone  delivered 
on  river  bank  at 
Pierre. 

do 


...do.. 
...do.. 


1907. 
Apr.  ao 


.do. 


.do. 


..do. 
..do. 

..do. 


Willow  brush  deliv- 
ered  on  river  bank 
at  Pierre, 

....do 


Apr.  20 


.do... 
.do... 


Willow  brush  deli  v. 

ered  on  river  bank 

at  Sioux  City. 
....do 


Apr.    7 


.do. 


.do... 
.do... 


Ou.yard9. 
20,000 


90,000 
20,000 
20,000 
20,000 

Oord; 

2,000 


1,000 
1,000 

Cu.yard9. 
61.000 


2,000 
8,000 
6,000 


6,000 

Oordt. 
610 


2,000 

500 
1,000 

500 
1,150 

1,150 
1,150 


Pereu.yd. 
10.075 


.054 

.085 

.000 

.0023 

Percnrd. 
LOO 

1.48 

1.47 
1.07 

Pereu^yd, 
.84 


.83 
1.00 
.035 


P9r  eord. 
8.28 


L27 

2.13 
1.71 
1.47 
1.76 


1.46 
1.76 


AwArdo4> 


Dow 


Do. 


Do. 


Awarded  575oords. 


* $2,832.42  of  this  transferred  to  work  below  Sionx  Cltj. 
t$102,012  of  this  afterwanls  allotted  to  snagging. 
10161.53  of  this  afterwards  allotted  to  sna^^. 
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Ab9ir€ui  of  propo§aI»  for  labor  and  material  for  improving  upper  Mi$souri  Bivor  hetwoon 
8iubb$  Ferry,  Montana,  and  Sioux  City,  Iowa,  6to.— Continned. 


Kame  and  address  of 
bidder. 

Character  of  work  or 
supplies. 

Date  of 

Qnaatity 
or  ext«nt 
of  pro- 
posal. 

Bid. 

Remarks. 

Peter  C.  Miller,  Sionx  City, 

J.  W.  Smith  and  C.  F.  Bets, 
Sionx  City,  Iowa. 

Mark    Nanghton,    Sionx 
City,  Iowa. 

PetwrC.  Miller,  Sionx  City, 

Iowa. 
Fowler  A  Pay,  MAikato, 

Minn. 
JohnCFrench,  Sionx  City, 

Iowa. 

Minnehaha  Granite  Co., 

Chicago,  ni. 
Ritchie    Simpson,    Dell 

Rapids,  S.  Dak. 
T.  R.  Congblin.  Mankato, 

Minn. 

J.  C.  French,  Sionx  City. 

Iowa. 
Wm.  Handley,  East  Sionx 
Falls,  &Da]E. 

Wm.  S.  Martin,  Maadan, 
N.Dak. 

Moser  A  Ekroth.  Maadan. 

Willow  braah  deliv- 
ered on  river  bank 
at  Sioux  City. 
do  ................ 

Riprap  stone  f.  o.  b. 
cars    at    qnarry. 
United  States  t4»  fur- 
nish transportation. 

do 

do 

1807. 
Apr.    7 

....do... 

Apr.    7 

....do... 
....do.  . 

Cu.yardft. 
1.150 
1,150 

1,150 

Ou.yardM. 

2,400 
2.400 

2,400 

•2.400 

2,400 

2.400 
2,400 
2.400 

e.4oe 

7,000 
7,000 
7,000 

Oordt, 
200 
500 
600 
800 
800 
600 

1,200 
800 

(hLyards. 
8,600 

600 
500 

600 
500 

P0reti.tfd. 
$1.60 
.80 

1.46 

Pereu.pd. 
.53 
1.28 
1.75 

1.28 

.20 

.86 

1.023 
.375 
.44 

.28 

0.845 

1.264 

.284 

Pm"  eord, 
1.90 
1.75 
1.49 
1.85 
1.35 
2.00 

1.99 

1.75 

1.50 
1.26 

1.00 
.80 

Awaided576cords. 
Do. 

Uncludes  transpor- 
/    taUon.          "^ 

Do. 

do 

....do... 

Awarded  —  loweat 

do 

do 

....do... 
....do... 

alter  costoftraas. 
portation  added. 
Includes  transpor- 
tatioa. 

do 

do.. 

do 

do 

Willow  bmsh  ddiv- 
ered  on  river  bank 
at  Bismarck. 

do 

1896. 
Sept.  17 

...do.... 

18W. 
Feb.   16 

...do.... 

Bidndected. 

Includes  transpor- 
tation. 

Bid  r^ected;  in- 
formal.  Stone 
bought  In  open 
market  at  10. 284 
per  cnbio  yard. 

Awarded  SOOooida. 

N.Dak. 
lR3i<M*  ¥!.  Hansfm,  Mandan. 

do 

...do.... 

N.Dak. 
Patrick  B.  Byrne,  Bis- 
marak,K.Dak. 

Korthem  Pacific  Railway 
Co.,St.Paal.Minn. 

Wm.  B.  Martin,  Mandan, 
N.Dak. 

...do 

Awarded  900  cords. 

Riprap    stone    deliv- 
ered on  rivor  bank 
at  nisniarck. 
do 

Mar.    4 

Awarded  2, 500  cu- 
bic yards. 

Awarded  500  cubic 
yards. 
Do. 

lAet  of  eontraeU  in  force,  during  fiscal  pear  ending  June  SO,  ^897,  improving  Upper  Mieeouri 
Biver  between  S'tubbs  Ferry,  Mont,  and  Sioux  City,  Iowa, 


Name  and  residence. 


Character  and  extent. 


Price. 


Date  of 
approval. 


Date  of 
begin- 
ning. 


Date  of 
expira- 
tion. 


Mark  Nanghton,  Sionx  City, 
Iowa. 


McNamara,  Miller  A  Keefe, 
Sionx  City,  Iowa. 


Patrick  B.  Byrne,  Bismarck, 
N.Dak.6 


•Bztsnded 


Grading  6,506.8  cubic  yards 
of  nrw  bank  at  South 
Sioux  City,  Nebr. 

Furnishing  about  2,000  cords 
of  willow  brush  at  South 
Sioux  City,  Nebr. 

Furnishing  about  900  cords 
of  willow  brush  at  Bis- 
msrok,  N.  Dak. 

to  November  25, 1806. 


Pereu.yd. 
$0,064 


1896. 
Oct.    10 


Ptreord. 
L48 


L99 


Oct     7 

1897. 
AprU  5 

Ma  force. 
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1886. 
Sept.  90 


...do.. 


1897. 
May    2 


1896. 
Oct     20 


aOd     31 


1897. 
During 
working 
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J[A»t  ofeantraoU  in  force  during  fi$cal  year  ending  June  30, 1897,  «to.— Continued. 


Date  of. 
approval. 

Date  of 

Date  of 

Name  and  resid«iice. 

ChAraoter  and  extent 

Price. 

begin 
ning. 

•St"*- 

Fereu.yd. 
$1.25 

1897. 

1897. 

18»7. 

Northern    Pacific   Kattway 

FumlshiuK  about  2,500  cubic 

June   8 

June    8 

Aug.    15 

Co..  St.  Paul,  Minn,  a 

yanU  of  riprap  stone   at 
)}isniarck,N.Dak. 

fFuruishing  500  cubic  yanls. . 

1.25 

May    6 

May  24 

June    30 

William  E.  Martin,  Mandan, 

I  Furnishing  500  cubic  yards 

LOO 

N.  Dak. 

1    of  riprap  stone  at  Bismarck, 

Funiishinff  about  2.400  cubic 
yards  of  riprap  stone   at 
Sioux  City,  lowa. 

John  C.  French,  Sioux  City, 

.85 

May  12 

Netflxed 

Sept     1 

Iowa,  h 

John  C.  Hayes,  Pierre,   8. 

Furnishing  about  6,000  cubic 
yards  of  riprap  stone  at 

.88 

May  28 

May  19 

During 

Dak.  a 

liene,  a  Dftk. 

Per  cord. 

season. 

John  C.  Hayes.  Pierre,  S. 

Furishing  about  2,000  cords 

$1.27 

....do... 

....do... 

Do. 

Dak.  a 

of  willow  brush  at  Pierre, 
8.  Dak. 

Moser  &.  Skroth.  Mandao, 

Furnishing  about  800  cords 

1.85 

July    8 

June    7 

Do. 

N.Dak.« 

willow  brush  near  Mandan, 
N.Dak. 

. 

Mark  Naughton,  Sionx  City. 

Furnishing  about  575  cords 

1.45 

June  10 

Notflxed'  Sept     1 

Iowa.  6 

of  willow  brush  at  Sioux 
City,  Iowa. 

Smith  ft  Bets,  Sioux  City, 
Iowa.  6 

do. 

L45 

....do... 

do  ... 

Do. 

•  In  force.  h  Work  postponed. 

COMMERCIAL  STATISTICS. 

River  tonnage  hetween  Sioux  City,  Iowa,  and  Stubhs  Ferry,  Mont,  {exolueire  of  live  stock). 


Year. 

Tons. 

Tear. 

Tons. 

1887 

18.961 
12,895 
16,724 
13,826 
13,065 

1892 

15,182 

1888 

1893 

13.837 

1880 

1894 

25,151 

1890 .• 

1895 

21,262 

1891 

1896 

10, 116 

NEW  LINES  OF  TRANSPORTATION  ESTABLISHED  DURING  THE  FISCAL  YEAR   1897. 

The  steamer  Benton^  formerly  plying  on  the  Lower  Missouri,  arrived  at  Sionx  City 
in  Jnne,  1897,  and  htis  entered  the  tri^e  between  Sionx  City  and  points  above  Unn- 
ning  Water  up  to  Chamberlain,  S.  Dak.  (about  260  miles  above  Sioux  City  landing). 
Between  Rnnning  Water  and  Chamberlain,  a  distance  of  130  miles,  no  railroad 
touches  or  approaches  the  river.  Up  to  this  date  she  has  made  one  trip  between 
Sioux  City  and  Wheeler,  S.  Dak.  (188  miles  above  Sioux  City),  and  is  now  on  her 
return  from  a  second  trip. 

A  gasoline  boat,  94  by  18  by  3  feet,  engines  30  horsepower,  is  now  building  at 
Sioux  City  for  the  trade  between  this  port  and  Castalia,  S.  Dak.,  206  miles,  and  if 
she  is  successful  her  owners  intend  to  build  a  second  similar  boat  for  the  same 
trade. 

At  Bismarck,  N.  Dak.,  a  gasoline  boat,  121  feet  long  by  21  feet  wide,  engines  45 
horsepower,  was  launched  late  last  fall,  and  has  been  plying  during  the  spring 
between  Bismarck  and  Coal  Harbor,  81  miles  above. 

Assistant  Engineer  U.  O.  Gould  reports  that  during  the  present  month  a  colony  of 
300  Russians  has  arrived  and  settled  at  Mannhaven,  a  new  river  town  about  78  miles 
above  Bismarck,  and  tbat  a  larger  colony  is  expected  to  arrive  there  soon.  Their 
trade  will  be  altogether  with  Bismarck  by  river. 
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Hr^fie  hff  riwr  reaeke9. 


Yoar. 


IttrvrnMliM  between— 


PaokacM 
•odbmk 
flight. 


Passen- 
gen. 


Liye 
■took. 


1880. 

UOl. 
1882. 

1888, 

1884. 

1806 

1806 


Sioux  dtj  and  Biemarok 

Bismarok  and  Fort  Baford .... 
Fort  Baford  and  Fort  Benton. 

Sionx  City  and  Bismarok 

Biamarok  and  Fort  Baford  . .. 

Sloax  OiW  and  Pierre 

Pierre  ana  Biamarok 

Biamarok  and  Fort  Bnfind  . . . 

Sioux  CitT  and  Pierre 

Pierre  ana  Biamarok 

Biemarck  and  Fort  Bnford. . . . 

Sionx  City  and  Pierre 

Pierre  ana  Biamarok 

Biamarok  and  Fort  Bnford  . . . 
Great  Falli  and  Stubl»a  Ferry 

Sionx  City  and  Pierre 

Pierre  ana  Biamarok 

Biemarok  and  Fort  Baford  . . . 
Great  Falla  and  Stnbba  Ferry 
Sioax  City  and  Fort  Yatea  ... 
Fort  Yates  and  Biamarok  .... 
Bismarok  and  Fort  Berthold.. 
Great  FsUa  and  Stnbba  Ferry 


Tons. 
0.735 
2,467 
1,124 

10.410 
2.645 
2,634 
7,247 
5,301 
5,456 
6.256 
8,125 
1,401 

10, 171 

4,461 

28 

10,485 
5,186 
5,601 
RO 
2,850 

7,106 

500 


4,822 

184 

62 

1,740 

130 

82 

177 

278 

12.513 

137 

12 

8,005 

16,862 

102 

003 


Hsad, 

2,874 

43 

48 

4,688 

58 

6,043 

2,315 

300 

23,137 

20 

2 

0.258 

41.356 

1.840 


417 

8 

2,204 


7 

670 


283 
602 


List  of  $teanier$  plying  on  the  Mi$$ouri  Biver  heiween  Sioux  City,  loway  and  Stubbs  Ferry, 
Montana,  dwrimg  the  year  1896. 


Name. 

Wben 
built. 

Dlmenaiona. 

Tonnage. 

Manager  or  owner. 

Length. 

Breadth. 

Depth. 

Mary  B.  Bennett... 

CapitolaBntt 

Tint  StiUinga 

Josie  L.  K.. 

1888 

1885 
1881 
1884 
1882 

1870 
1803 
1802 
1878 
1877 
1802 
1886 
1802 
1802 

1882 
1686 

66 

83.7 
181 
60 
08 

08.2 

U0.6 
110 

17a  8 

177.4 
00 
44 
50 
50 

29 
120 

14 

28.8 
8L8 
14 
80 

17.8 

80.16 

24 

31 

3LS 

17 

10 

10 

10 

7 
21 

FteL 

t 

8.8 
4.8 
2.6 

8.4 

8 

8.» 

8.6 

4 

4 

2 

2.76 

4.6 

4.6 

8 

tLTl 

67.81 
177.47 
22.75 
58.66 

60.47 

67.20 

76 
818 
286.40 

80 

Less  than 
60  tone. 

B.  A.  Talbot.  South  Sioux  City, 
Nebr. 
Do. 
Seleer  Bros.,  Sioux  City,  Iowa. 

A.  Larsson,  Yankton,  S.  Dak. 
Joseph  Leaeh,  Bunning  Water, 

H.  J.  King,  Chamberlain,  a  Dak. 
B.F.  Horn,  Pierre,  8.  Dak. 

B.  8.  Holraes.  Sioux  City,  Iowa. 
L  P.  Baker,  Bismarok,  N.  Dak. 

Do, 

Little  Hand 

Last  Cbanoe 

Jim  Leighton 

Caatalia    

Batohelor 

Roeebad. ••••.•>••. 

Imelda 

Do. 

Roae 

fN.  Hilger,  Hdena.  Mont 
J.  D.  Tiylor,  Great  FaUs,  Mont. 
J.  W.  Cornelius,  Great  Falls, 

Mont. 
J.  Klenetoo,  Great  Falls.  Mont. 
,L  P.  Baker,  Bismarok,  N.  Dak. 

T  .T.  Hill «. 

Minnie ..... 

Franoia 

Dates  of  ice  eloeings  and  openings  on  the  Missouri  Biver  above  Sioux  Ciiy,  Iowa,  1896-97, 
[Continued  flrom  page  1806,  Beporl  for  1806.] 


Loeality. 


Gloaittg.         Opening. 


Montana: 

Townsend 

Great  Falls  (gauge  readinga  auspended). 

Fort  Bcnt<in 

Wolf  Point  (gauge  readings  saapended). 
Korth  Dakota*  «         *- 

Fort  Buford  (gauge  readings  auspended). 

Bismarck 

South  Dakota: 

Pierre 

Kunning  Water  (gauge  readings  auspended) 
Iowa: 

Sioux  City 


Deo.    4,1806 
Not.  10, 1806 

Not.  8,1806 
Nov.  0,1806 

Not.  12, 1806 


Mar.  24,1807 
Mar.  25.1807 

Apr.  6, 1887 
Mar.  20,1807 

Mar.  10,1807 
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BEPORT  OF  MR.   W.  H.  WOOD,  ASSISTAlTr  ENGINBXR. 

Great  Falls,  Mont.,  June  SO,  1897, 

Captain:  I  have  the  honor  to  sabmit  the  followiD^  report  of  operatione  od  the 
Miesonri  River  between  Stnbbs  Ferry  and  Great  FaUs  daring  the  fiscal  year  endinff 
June  30,  1897: 

On  Aa^nst  11, 1896. 1  received  yonr  order  to  proceed  to  Great  Falls  and  make  a 
survey  oi  the  river  irom  the  head  of  Wescott  Island  to  Great  FaUs,  a  distance  of 
about  10  njiles,  with  separate  surveys  of  Griffin  Bar,  3  miles  above  Wescott,  and  of 
Thurnian  Bar,  20  miles  above. 

•  I  reached  Great  Falls  on  August  14,  and  hired  a  cook,  pnrchased  a  few  tools,  and 
proceeded  to  Weseott  Island,  where  the  property  was  stored  under  charge  of  a 
watchman.  On  the  19th  and  20th  I  made  a  survey  of  Griffin  on  the  same  lines  that 
Mr.  Vincent  made  his  survey  in  1894,  not  knowing  then  that  there  were  two  bad  bars 
in  this  reach,  and  so  surveying  only  the  upper  one.  This  survey  showed  the  bar  to 
be  in  very  different  position  in  the  two  years,  and  also  a  very  great  change  in  the 
river  since  the  survey  of  1880  under  Captain  Maguire. 

On  the  22d  of  August  I  began  the  continuous  survey  from  Wescott  Island  and  fin- 
ished at  Great  Falls  at  the  head  of  the  rapids  on  the  31st.  It  took  so  long  because  I 
had  to  do  the  sounding  myself  and  then  go  over  the  ground  again  for  the  stadia 
Work,  a  mile  or  2  at  a  time. 

On  September  2  I  took  a  skiff  by  wagon  to  Thnrman  Bar  and  made  a  survey  there, 
retumiug  to  camp  at  Wescott  Island  on  the  3d. 

On  September  5  I  went  to  Great  Falls  and  met  yourself  and  Colonel  Robert,  and 
the  fith  and  7th  were  spent  in  going  up  the  river  on  Captain  Hamilton's  steamboat 
and  returning. 

On  the  7th  you  gave  orders  to  resume  work  under  the  general  project  by  starting 
the  dike  at  head  of  Wescott  Island,  and  at  the  same  time  to  submit  a  new  project 
for  the  exnenditure  of  the  two  appropriations  of  $15,000  each,  made  by  the  river  and 
harbor  b'ill  of  June,  1896. 

On  September  10  work  was  be^un  on  dike  at  head  of  Wescott  Island,  and  for  ten 
days  the  towing  of  rock  and  fascines  was  done  by  hand,  as  no  authority  had  yet  been 
received  for  the  hire  of  towboat. 

On  the  18th  such  authority  came,  and  on  the  2l8t  the  boat  was  obtained  at  $165 
per  month  without  crew,  and  a  force  put  at  work,  consisting  of  36  men,  including 
crew. 

This  first  dike  was  in  shallow  water  and  was  all  one-tier  construction  of  mat8.and 
broken  stone,  except  the  head,  which  was  two  tiers.  This  dike  was  finished  October 
3,  and  the  one  900  feet  above  it  on  the  same  side  was  started  on  the  13th.  This  work 
was  to  be  done  nnder  the  new  project,  and  notice  of  its  approval  was  not  received 
by  me  till  then.  The  intervening  ten  days  were  spent  in  jjpetting  out  fascines  and 
lock  ready  for  work.  This  dike  was  all  two-tier  construction  and  was  finished  on 
"jhe  26th  of  October. 

On  the  27th  I  moved  camp  to  Griffin  Bar  and  began  work  in  quarrying  reck  and 
cutting  brush,  but  delayed  the  actual  construction  till  you  arrived  on  the  31st,  when 
yon  approved  of  the  proposed  location  of  the  two  short  dikes  on  the  right  bank,  and 
work  on  the  lower  one  was  commenced  immediately. 

The  weather  now  changed  to  a  very  unusually  low  temperature  with  storms,  and 
on  the  10th  the  river  froze  up.  As  I  had  enough  fascines  rnade^  I  discharged  the 
brush  crew  and  kept  on  at  the  quarry. 

On  the  14th  the  river  was  clear  of  ice,  as  the  chinook  wind  had  blown  all  the  13th, 
and  work  was  resumed,  but  in  a  few  hours  the  temperature  fell  again  to  about  zero, 
and  I  concluded  it  was  safer  to  get  the  rented  steamer  off  my  hands.  So  work  was 
slint  down,  camp  loaded  on  the  barges,  and  a  start  made  down  river.  An  ice  gorge 
within  a  quarter  of  a  mile  of  where  I  meant  to  winter  forced  us  to  camp  out  another 
night,  but  the  next  day  I  reached  the  point  desired,  Goodrich  Banch,  and  got  the 
barges  into  winter  quarters  near  Wescott  Island,  where  they  wintered  the  year 
before. 

On  the  16th  I  made  a  trip  to  town  with  the  steamer  and  brought  up  lumber  for  the 
storeliouse  and  returned  the  steamer  to  town  and  turned  her  over  to  the  owner  none 
too  soon,  as  the  river  closed  that  night  for  about  a  month. 

I  was  still  in  hopes  of  making  the  repairs  to  the  Fox  Island  dikes.  Two  or  three 
holes  had  been  cut  through  the  lower  dikes,  where  they  had  been  laid  on  a  dry  bar, 
and  a  few  hundred  yarns  of  rock  were  needed  to  restore  them,  so  I  ]^ut  a  small 
quarry  crew  at  work  getting  out  rock,  expecting  the  weather  to  moderate  and  the 
river  to  open,  as  it  usually  does.  But  the  weather  grew  colder  instead  of  warm, 
and  on  the  19th  I  discharged  all  hands. 

While  going  up  the  river  with  you  I  found  there  was  a  sand  bar  at  Griffin,  nearly 
a  mile  below  the  first  one,  and  while  at  work  there  I  made  another  survey  to  inclnde 
this  lower  one.    I  also  made  a  resurvey  of  Weseott  Island  on  October  8,  after  coin- 
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pletion  of  lower  dike,  which  shows  the  beginnhig  of  the  ontting  due  to  this  dike 
alone. 

I  expected  to  make  a  snrvey  this  spring  of  Griffin  and  Weeoott;  hut  the  ice  went 
oat  on  «  rise,  and  the  water  has  kept  up  very  high  all  the  spring^too  high  to  make 
a  Surrey  of  any  use. 

When  settling  up  with  the  owners  of  the  steamboat  used  last  summer,  they  threat- 
ened to  raise  the  price  for  her  for  this  year ;  and  ae  we  were  then  paying  about  10  per 
cent  of  her  cost  per  month,  I  made  some  estimates  and  submitted  them  to  you  with 
the  proposal  that  we  build  a  small  towboat,  14  by  60  feet,  instead  of  renting.  This 
plan  met  your  approval,  and  in  January  authority  was  received  to  build  a  towboat 
at  a  cost  of  not  to  exceed  $2,200.  As  soon  as  I  received  the  first  plans  for  the  boat 
frames  I  returned  to  Great  Falls  and  was  ready  to  begin  the  work  as  soon  as  the 
lumber  began  to  arrive.  The  materials  for  construction  came  very  slowly  from 
delays  of  one  kind  and  another,  imd,  although  work  began  on  the  hull  on  April  1,  it 
was  not  launched  until  May  12. 

On  April  1 1  hired  a  small  crew  and  made  the  repairs  of  Fox  Island  dikes.  The 
lower  dike  took  485  cubic  yards  of  stone  and  the  middle  one  210  yards.  This  stone 
is  not  yet  evenly  spread,  but  filled  on  lower  edge  of  dike,  as  the  water  was  too  deep 
to  spread  it.    A  few  days'  work  at  low  water  will  finish  it. 

When  this  work  was  done,  on  April  30, 1  moved  the  quarry  crew  to  the  Griffin  Bar 
Qnarry,  and  they  worked  there  until  the  17th  of  May,  when  all  the  piling  ground 
above  water  was  filled.  On  the  10th  of  June,  the  engines  having  arrived  that  day, 
I  floated  the  hull  of  the  steamer,  with  a  small  camp,  to  Great  Falls,  and  the  next  day 
began  mounting  the  engines.  The  next  week  the  boiler  and  piping  arrived.  It  was 
not  until  the  30th  that  everything  was  in  place  ready  for  trial.  On  the  next  day  I 
took  the  boat  up  river,  stopping  at  Goodrich  Ranch  and  loading  up  the  whole  camp, 
which  was  taken  to  Griffin  Bar,  and  the  steamer  returned  to  Great  Falls  that  night 
for  supplies  and  coal.  The  machinery  worked  fairly  well,  with  one  or  two  bad 
points  that  can  probably  be  got  in  order  soon.    The  speed  was  all  we  expected. 

Below  is  a  table  showing  amount  of  material  in  the  three  finished  dikes.  There 
are  no  unfinished  ones. 

There  were  about  400  yards  of  rook  quarried  at  the  Grifflo  Bar  Quarry  in  May, 
1897.  Also  a  statement  showing  the  average  cost  for  the  season  of  various  items  is 
herewith. 

The  cost  of  the  dikes  was  not  calculated  from  these  averages,  but  was  the  aotual 
cost. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Wood,  AuUtani  EngU^eet, 

Capt.  J.  C.  Sanford, 

Corps  of  JSngineert,  U.  8,  A, 


Det^iU  and  cost  of  dikes  oonstrueted  in  ihe  Long  Pool  above  Oreai  FalU,  eeaaon  1896. 


Looatkm. 

1.  Length 
over 
head. 

1 

2.  Length 
of  etem. 

3.  Lenirth 
of  he£l. 

4.  Crest 

above  low 

water. 

5.  Amount  of  dike 
bytien. 

One-tier. 

Two-tier. 

On  head  of  Weetoott  Island 

JVet 
410 
490 
180 

890 
470 
160 

Feet. 
90 
80 
80 

Fe€L 

P 

FmL 
800 

FeH. 
90 

900  feet  above 

556 

Bight  bank.  Griffin  Bar 

135 

110 

Total  and  average 

1,066 

1.026 

250 

526 

756 

Location. 

6.  Linear 
feet  of 

ao.foot 

mattreee. 

7.  Num- 
ber of 
fasoines. 

8.  Cnbic 

yards  of 

loose 

rock. 

9.  Cost 
per  linear 

Ibotof 
mattress 
laid  and 
oovered. 

Cost  per 
linear 
foot  of 

dikes  m 

2  and  3. 

Total 
ooot 

On  head  of  Westcwtt  lalaiid 

600 

1,150 

8U 

569 

1,115 

862 

866 

1,472 

274 

$2.57 
1.32 
2.40 

$3.46 
2.73 
8.55 

$1,518.41 

1,517.62 

852  97 

900  feet  above 

Riffhtbaa^,  <*r»fflF»T*w..., 

Total  and  aven^^ 

2,095 

2,046 

2.612 

1.86 

8.05 

3,889.00 

Bei»airs  of  Fox  laland  dikes 

605 

430  00 
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Awrage  cost  of  item$  in  dike  construction. 

Cento. 

FMoines  bound  and  loaded  on  barge 23.8 

Fasoinea  towing  to  work 12.4 

Delivered  at  work 36.2 

Rook  quarried  and  loaded  on  barge per  cubic  yard,  loose . .  58. 9 

Rock  towing  to  work per  cubic  yard.,  25.4 

Per  cubic  yard,  delivered 84.3 

Making  mats  20  feet  wide por  linear  Toot..  12.4 

Laying  and  covering  with  stone do....  30.5 


BBPORT  OF  MR.  H.  O.   GOULD,  ASSISTANT  KNGINKSE. 

Bismarck,  N.  Dak.,  July  S,  1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
Missouri  River  for  protection  of  Bismarck  Harbor  and  rectification  of  the  river  in 
that  vicinity  during  the  fiscal  year  ending  June  30,  1897: 

At  the  beginning  of  the  year  no  work  was  in  progress,  as  the  available  funds  were 
expended. 

From  the  appropriation  for  the  Upper  Missouri  River  in  the  river  and  harbor  bill 
of  June  3,  1896,  an  allotment  of  $32,000  was  made  for  work  here. 

I  reported  to  Lieut.  Col.  W.  A.  Joqes,  U.  S.  A.,  then  in  charge,  on  July  6,  1896,  at 
St.  Paul,  Minn.,  and  assisted  in  the  preparation  of  a  project  for  expenditure  of  the 
allotment. 

SURVXYS  AND  MISCELLANEOUS. 

I  arrived  in  Bismarck  July  12,  1896,  established  an  office  in  the  Bismarck  National 
Bank  building,  and  made  preparations  for  a  survey  of  the  river. 

The  field  work  of  the  survey  was  started  July  15  and  completed  July  31,  covering 
the  river  £rom  a  point  4  miles  above  the  railroad  bridge  down  to  Fort  Lincoln. 

The  survey  was  platted  on  a  scale  of  1  inch  to  600  feet,  and  a  tracing  waa  made. 

Changes  in  the  river  made  necessary  a  revision  of  the  projeot  prepared  in  Jaly, 
and  new  estimates,  made  in  accordance  with  your  verbal  instructions,  were  for- 
warded, with  above  tracing,  on  August  15,  1897. 

The  revised  requisition  for  material  and  outOt  was  forwarded  August  18,  1897. 
The  project  provided  for  the  complete  repair  of  the  dikes  in  bend  on  west  bank  above 
bridge,  by  replacing  the  heads  on  the  five  lower  dikes  with  larger  and  stronger 
structures  and  rebuilding  300  feet  of  two-row  dike;  constructing  two  new  dikes  just 
below  the  first  point  above  the  bridge  on  west  side,  and  four  new  dikes  on  east  side 
near  the  railroad  bridge.  Also  complete  overhauling  and  repair  of  the  pile  driver 
and  old  barges,  including  the  old  quarter  boat  barge,  and  the  building  of  two  new 
barges. 

Pending  approval  of  the  project,  a  field  map  of  the  recent  survey,  on  a  scale  of  1 
inch  to  400  leet,  was  made,  drawings  and  detailed  lists  of  materials  for  two  new 
barges  were  prepared,  purchases  of  outfit,  supplies,  and  fuel  for  the  snag  boat  were 
made  at  various  times,  under  oironlar  notice  and  bids. 

The  Bismarck  gauge  readings  from  1891  were  copied  from  the  gauge  keeper's 
records,  and  a  hydrograph  was  plotted  for  comparison  of  each  year.    A  new  standard 
cable  gauge  was  placed  on  the  bridge  in  December,  and  use  of  the  old  gauge  dis 
continued.    The  gauge  was  tested  by  levels  and  found  correct. 

During  the  winter  detailed  drawings  of  the  two  new  barges  were  prepared,  lists 
of  articles  required  for  next  season's  work  were  revised  and  arranged  for  obtaining 
bids,  a  thorough  inventory  of  property  wais  taken  and  copies  forwarded. 

Specifications  for  obtaining  bids  on  fuel  for  the  suag  boat  and  pile  driver,  and  for 
brush,  poles,  and  stone  were  made  up  and  forwarded. 

Bids  on  fuel  for  watchman's  winter  supply  were  obtained,  and  fuel  was  finally 
ordered  from  H.  R.  Lyon,  Mandan. 

A  number  of  lists  of  employees  were  prepared,  to  comply  with  oivil-servioe  rules. 

Bids  on  wood  for  snagging  and  pile  driving  were  opened,  and  orders  in  accordance 
with  awards  approved  by  you  were  sent  out. 

The  use  of  a  tug,  the  switching  of  material  from  Mandan  to  the  river  bank,  use  of 
cars  for  stone,  engagement  of  employees,  making  full-size  patterns  for  parts  of 
barges,  and  a  number  of  other  details  for  the  coming  season's  work  were  arranged  for. 

About  100  tons  of  ice  were  out  from  the  river  early  in  February  and  stored  in  a 
shack  at  Rockhaven  for  use  of  employees  during  the  summer. 
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PLANT. 

Cwrt  of  property, — At  the  beginniD^  of  the  year  the  plant  that  had  been  nsed  In 
repairs  to  dikes  in  May^  1896,  consisting  of  the  pile  diiver,  two  large  and  four  small 
barges,  was  in  the  river  at  Kockhaven. 

In  September,  1896,  one  of  the  small  barges  oommenced  to  leak  so  badly  it  was 
hauled  out  and  placed  in  the  boat  yard. 

Two  old  barges  that  were  lyins  on  the  bank  ontside  the  lines  of  the  Government 
tract  were  raised  np,  ways  placed  ander  them,  and  they  were  moved  abont  140  feet 
to  inside  the  limits  of  the  boat  yard.  The  blacksmith  shop  and  the  dredge  boiler 
were  moved  about  1,000  feet  into  the  yard,  and  all  other  property  was  taken  inside 
the  boundary  lines. 

Preparations  for  hauling  out  floating  plant  were  started  October  18.  Abovt  100 
cubic  yards  of  mud  deposited  during  the  summer  high  water  on  foot  of  the  incline 
wore  removed  and  ways  were  laid.  Three  small  barges  and  two  large  barges  were 
hauled  up  and  back  into  the  yard.^  The  pile  driver  was  hauled  to  top  of  the 
incline.  The  blocks,  tools,  lines,  and  other  property  were  placed  in  good  order  and 
stored  for  the  winter. 

NEW  PLANT. 

A  space  for  building  the  two  new  barges  proposed  was  cleared  in  December  in  the 
boat  yard  near  upper  end  of  warehouse  at  the  Bismarck  landing. 

Luml>er  for  these  barges  arrived  in  February,  and  work  on  framing  the  mattress 
barge  was  started  February  15  with  a  small  force.  This  barge  is  IW  feet  long,  24 
feet  wide  on  top,  and  20  feet  wide  on  bottom. 

Work  on  the  material  barge  was  started  March  1.  This  barge  is  70  feet  long,  19 
feet  wide,  4  feet  5  inches  deef),  with  straight  sides. 

Both  barges  have  two  longitudinal  solid  bulklieads  and  are  fitted  with  the  usual 
snubbing  posts,  kevils,  and  capstaus.  Their  construction  was  considerably  delayed 
by  cold  and  stormy  weather,  but  they  were  iinished,  calked,  and  painted  by  April  7, 
when  the  river  commenced  to  break  up. 

The  mattreas  barge  was  floated  during  the  ice  break-up  and  the  material  barge 
was  launched  April  16. 

A  lot  of  construction  material  at  the  Bismarck  landing  was  loa<led  on  these  barges. 
The  70- foot  barge  was  sent  to  Rockhaven  April  17,  and  the  mattress  barge  was  sent 
to  the  dikes,  Group  D,  where  the  weaving  platform  and  ways  were  put  on  from  April 
29  to  May  8. 

Repair  fioaUng  plani. — In  September  the  old  quarter  boat  was  moved  on  ways  250 
feet  to  near  head  of  the  launching  ways,  and  all  the  property  removed  iVom  it  to  the 
warehouses.  The  house  and  old  decking  wore  taken  oft'  and  the  boat  raised  ap  on 
blocks  for  calking. 

Early  in  April  work  on  this  barge  was  resumed.  Nearly  all  the  old  oaknm  was 
reamed  out.  Two  longitudinal  bulkheads  of  3  and  4  inch  ])lank  were  put  in,  bolted 
to  the  old  stringers  and  well  drift-bolted ;  the  ends  of  the  bottom  plank  were 
sawed  off  1  foot  on  each  side ;  the  lower  streaks  in  both  gunwales  were  replaced  by 
new  ones;  both  sides  were  well  drilt-bolted  throughout  and  then  set  in  on  neweuds 
of  bottom  plank  and  thoroughly  spiked  on.  New  head  blocks  and  comer  rake  beams 
were  put  in  and  a  new  deck  laid  all  over.  New  snubbing  posts,,  2  kevils,  and  a 
large  iron  capstan  were  put  in,  and  6  hatches  cut  in  deck.  Many  decayed  plank 
were  removed,  and  a  large  number  of  decayed  places  were  patched. 

The  sides,  bottom,  ana  rakes  were  thoroughly  calked  and  the  sides  and  ends  were 
painted. 

This  barge  was  launched  May  28. 

The  barges  of  the  old  plant,  brought  from  the  upper  river  in  1893,  consisting  of 
two  65-foot  barges,  a  50-foot  barge,  and  three  40-foot  barges,  were  thoroughly  over- 
hauled, weak  and  broken  places  were  strengthened  and  patched,  timber  heads, 
kevils,  hatches,  and  decks  were  repaired,  and  all  were  well  calked,  painted,  and 
numbered.  The  old  hoisting  engine,  taken  off  the  pile  driver,  was  set  up  on  the 
50- foot  barge. 

The  24-  foot  barge,  built  in  1895,  was  calked  and  painted. 

These  barges  were  launched  between  April  27  and  May  4. 

The  pile  driver  was  painted  all  over,  a  hole  made  in  the  bow  during  the  ice 
break-up  was  repaired;  the  old  hoisting  engine  was  replaced  by  a  new  double- 
cylinder,  double-drum  engine;  the  chocks,  shoaves,  kevils,  and  entire  framework  of 
leads  were  overhauled ;  new  iron  braces  bolted  at  foot  of  leads,  and  all  placed  in  good 
order.  A  new  shaft  was  provided  for  the  sheaves  at  top  of  leads,  and  the  sheaves 
placed  close  together. 

The  driver  was  launched  April  23,  machinery  oonneoted  up,  new  lines  fitted,  and 
outfit  placed  on  board. 
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Bepair  huildingg  and  yard  plant— In  October  the  foandation  of  the  watchman's 
house  was  repaired. 

The  blacksmith  shop,  which  was  blown  down  in  a  storm  on  Jane  9,  was  setnp  again 
on  a  good  foundation  and  the  bellows  were  repaired. 


boats,  were  sent  to  the  Mandan  railroad  shops  and  thoroughly  repaired  by  busbing 
worn  sheaves,  replacing  broken  sheaves  by  new  ones,  and  drilling  oil  holes  in  the 
pins. 

DIKK  REPAIRS. 

The  repairs  made  in  May,  1896,  to  the  dikes  built  in  1895  held  well  daring  the  June 
rise,  and  additional  losses  were  very  small. 

In  October  the  pile  driver  and  bargee  were  moved  down  from  Rookhaven,  and 
some  work  was  done  to  enable  the  dikes  to  better  withstand  the  next  Ice  break-up. 
At  Nos.  1  and  2  the  tops  of  the  piles  above  the  timbers  in  the  heads  and  for  some 
distance  toward  shore  were  sawed  off.  On  Nos.  3,  5,  and  6  a  few  broken  braces  and 
waling  pieces  were  replaced  by  new  pieces.  It  was  intended  to  drive  the  piles 
lower  on  outer  portions  of  No.  6,  but  shoal  water  prevented  the  driver  from  reacning 
them.  At  No.  7  an  attempt  was  made  to  drive  the  piles  lower  in  the  outer  120  feet 
of  the  dike,  but  on  removinff  the  timbers  a  number  of  the  piles  came  out,  and  it  was 
foand  that  the  water  towara  the  outer  end  rapidly  deepened  to  28  feet,  and  the  piles 
were  short  ones.  Five  bents  only  were  driven  down  and  well  braced;  the  remaining 
piles  were  removed,  as  they  were  too  short  to  drive  down  far  enough  in  the  deep 
water. 

The  plant  was  taken  back  to  Rockhaven  October  17,  as  it  was  too  late  in  the  sea- 
son to  procure  materials  and  start  any  new  work. 

In  March  trenches  were  out  in  the  ice  around  the  outer  ends  and  along  the  sides  to 
near  shore  at  the  dikes  built  in  1895,  to  prevent  lifting  of  the  piles  by  the  ioe  when 
the  water  raised.  The  length  of  trench  cut  was  nearly  1,100  feet,  width  from  1^  to 
3  feet,  and  thickness  of  ice  and  icy  snow  from  3}^  to  5  feet. 

The  winter  was  unusually  severe  and  the  fall  of  snow  nnprecedented.  Cold 
weather  prevailed  to  nearly  April  1,  so,  when  the  river  started  to  rise  on  March  29 
for  the  break-up,  the  ice  was  very  thick  and  but  little  softened. 

Ice  started  running  April  5,  bat,  many  gorges  resulting,  the  river  here  rose  to  23.6 
feet  on  the  ffauge  April  7,  overflowing  the  bottom  lands,  and  several  heavy  runs  of 
ioe  ooonrred  from  between  and  above  the  dikes  across  the  adjacent  bottom  and  main 
railroad  track,  which  was  under  water  from  April  6  to  April  11.  When  the  gorge  at 
bridge  went  out,  the  river  fell  rapidly  and  was  nearly  clear  by  the  next  day. 

Considerable  damage  was  done  to  the  dikes,  but  they  held  mach  better  than  eonld 
be  expected,  considering  the  strain  they  withstood.  About  630  feet  was  cut  off  the 
outer  ends  of  Dikes  1, 3, 4, 5,  and  6,  nearly  all  of  Dike  7—270  feet— was  taken  oat,  and 
many  timbers  and  piles  in  the  remaining  parts  were  broken. 

As  the  npper  three  dikes  had  aboat  accomplished  their  work  and  the  others  had  done 
effective  work  in  filling  up  the  bend,  and  the  funds  available  were  not  safficient  for 
complete  repairs  to  all  the  dikes,  the  plan  of  repairs  was  changed  to  include  only 
repair  of  old  screening  on  Dikes  1  to  6,  extend  Dikes  5  and  7  to  original  lengths, 
whloh  required  690  linear  feet  of  two-row  dike  with  small  heads  on  both,  omitting  new 
foot  mattress,  ^nd  placing  small  heads  on  present  ends  of  Dikes  1, 3, 4,  and  6,  all 
the  heads  to  ke  partlv  filled  with  brush  and  rock. 

Of  this  work  the  following  was  done  in  May :  Repairs  to  old  screening  and  port 
of  bracing  on  Dikes  1  to  6;  at  Dike  5  the  piles  in  the  extension,  290  feet  long,  and 
in  T-head  were  driven,  the  wales,  braces,  and  screen  poles  were  put  on  for  170  feet, 
and  on  remaining  part  only  temporarv  braces  were  placed,  as  rising  water  prevented 
the  permanent  work;  at  Dike  No.  6  the  piles  in  T-head  were  driven  and  braced  tem- 
porarily ;  at  Dike  No.  7  the  pile  driving  and  timbering  of  the  extension,  400  feet 
long,  were  finished  and  pole  screen  carried  out  290  feet,  when  water  carae  up  over  the 
timoers.  A  part  of  the  new  work  was  put  in  about  10  feet  below  its  original  loca- 
tion on  account  of  stubs  of  broken  piles  in  the  old  part. 

These  repairs  could  not  be  finished  before  Jane,  because  the  water  did  not  fall  as 
low  as  nsoal  between  the  spring  break-ap  and  sammer  rise. 


DIKE  COK8TRUCTIOK. 

The  new  dikes  finally  decided  upon  were :  One,  180  feet  long^  Just  below  the  first 
point  on  west  side  above  railroad  bridge,  to  prevent  further  cutting  away  of  the  point 
and  to  torn  cnrrent  from  the  bank  below;  and  two,  each  80  feet  long,  on  east  side, 
between  railroad  bridge  and  the  boat  ways  of  the  Benton  Transportation  Company. 

At  the  dike  on  west  side  mooring  piles  were  driven  May  6.  Weaving  of  mattress 
was  started  on  slope  at  top  of  bank  on  May  5.  A  master  weaver  of  mats  had  been 
sent  from  Sioux  City  and  an  entirely  new  crew  was  taught  the  method  of  weaving^ 
making  slow  work  at  first. 
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The  stem  and  T-mat,  13,700  square  feet  iu  all,  were  finished  and  ballasted  by  May 
21.  The  weaving  crew  worked  on  ballasting  of  mat  at  times  when  supply  of  bmah 
failed. 

The  piling,  wales,  braces,  and  pole  screen  for  80  feet  from  shore  were  pnt  in,  and 
the  screen  was  continued  24  feet  more  to  the  slope  on  bank.  High  water  and  run- 
ning drift  prevented  completion  of  remainder. 

At  the  dikes  on  east  side  7  mooring  piles  were  driven  May  25  and  26.  The  bank 
in  upper  dike  was  partly  graded  and  weaving  was  started  on  May  25.  The  mattress 
in  the  first  dike,  9,450  square  feet,  was  finished  and  ballasted,  and  work  on  bank  slope 
was  completed  by  June  4,  three  days  being  lost  through  holiday  and  stormy  weather. 

At  the  lower  dike  the  bank  slope  was  graded  May  29.  Weaving  started  on  June 
4  and  finished  June  8,  8,250  square  feet  being  woven.  The  ballasting  was  done  at 
various  times  to  June  14. 

The  pile  driving  on  these  two  dikes,  18  in  upper  and  20  in  lower,  was  done  between 
June  10  and  15. 

The  timbering  and  screening  was  deferred  until  after  the  summer  high  water. 

REVETMENT. 

During  the  spring  high  water  the  bank  below  the  warehouse  at  the  Bismarck 
landing  began  caving  away,  and  your  instructions  early  in  May  were  to  protect  this 
bank  by  such  a  length  of  revetment  work  as  remaining  funds  would  permit. 

Pile  driving  for  this  work  was  done  June  3  to  5.  Two  double  and  one  single 
temporary  mooring  piles  were  driven  for  holding  head  of  mattress  till  ballasted  and 
24  piles  were  driven  along  the  shore,  spaced  about  20  feet  apart,  to  hold  inner  edge 
of  mat.  Weaving  was  started  June  9  and  completed  June  19.  The  first  50  feet  was 
nearly  70  feet  wide,  and  the  remainder  was  60  feet  wide,  the  length  500  feet,  making 
30,435  square  feet  in  all.  The  inner  edge  is  at  about  5  feet  above  standard  low  water. 
Ballasting  the  mattress  was  completed  June  22,  using  235.5  cubic  yards. 

The  bank  above  the  mat  was  evened  off,  the  railroad  track  near  top  preventing 
much  grading,  and  this  part  was  riprapped  with  stone  to  an  average  tnicknees  of  1 
foot,  using  418.8  cubic  yards.    This  work  was  finished  June  30. 

Tables  showing  details  of  cost  of  various  classes  of  work  are  herewith  shown. 

The  accompanying  map  shows  the  location  of  works  referred  to  in  the  report  and 
some  effects  of  the  dike  work. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Gould,  JsHstant  Engineer, 

Capt.  J.  C.  Sanford, 

Cttrps  of  Engineers,  U,  8,  A, 


Consolidated  cost  of  dike  repairs,  all  incomplete,  made  during  the  fiscal  year  ending  Jvne 

SO,  1897. 


GlMsiflcation. 


Fir  lamber  ($0.0117 per  foot)  .feet,  B.  M . 

Bolte,  waaherM,  spikoH,  etc pooiida. 

Poles  ($3,615  per  cord) cords . 

Labor: 

Bracing  and  screening 


Totol. 


Dike  1 D. 


Quantity.    ^^^^ 


110 
28 
1.975 


Qaantity.1  <^J^ 


$1.29 

.55 

7.M 

35.34 


44.32 


Dike  2  D. 


252 
45 
3.951 


Classification. 


142  fir  piles linearfeet. 

Fir  lumber  ($0.0117  per  ft.),  feet, 

B.M 

Bolts,   washers,    spikes,   etc., 

pounds 

Poles  ($3.S15  per  cord) cords . 

Labor; 


Pile  driving 

Bracing  ana  screening . 
Fuel  for  pile  driver 


Totol. 


Dike  4  D. 


Quan- 
tity. 


564 


46 
6.716 


Cost  in 
item. 


$6.60 

.97 
24.28 


48.12 


79.97 


Dike  5  D. 


Quan- 
tity. 


2,851 

1,852 

736 
11.85: 


Ck>8tin 
item. 


$481.53 

21.67 

15.43 
42.84 

83.86 

107.83 

I    10.35 


763.51 


Quantity, 


$2.05 

.04 

14.28 

27.86 


46.03 


Dike  3  D. 


42 
8.161 


Dike  6  D. 


Quan* 
Uty. 


458 

1.676 

95 
8.16 


Cost  in 
item. 


$77.36 

19.61 

2.00 
11.43 

20.28 
31.49 
2.50 


164.65 


(Jostin 
item. 


$0.88 
11.43 


85.24 


47.55 


Dike  7  D. 


Quan- 
tity. 


3.714 

7,162 

1,200 
8.691 


Cost  in 
item. 


$627.29 

83.80 

25.20 
31.42 

225.72 

188. 32 
20.40 


1.202.15 


Digitized  by 


Google 


2196   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

Consolidated  {hill  of)  oo<(  of  dike  eonstruettoHf  incomplete,  during  the  fiecal  year  ending 

June  SO,  1897. 


Dike  IS. 

Dike  2  F. 

Dike  2  F. 

Qnantity. 

Cost. 

QaanUty. 

Cost. 

Qaanlity. 

Cost. 

TOflrpilM linear  feet.. 

968 
1,044 

221.671 
43.963 

$162.66 
12.21 

884.18 
66.86 

966 

$168.16 

1,082 

$174.80 

1,044  feet,  B.  H.,  waleeand  bnMses, 

619,997  oaMo  yardi  rock,  on  barge: 
Northern  Pacific  BaUway  Oo^ 
cable  yards 

28.194 
101.726 

40.26 
164.21 
87.50 

191.77 

W.  E.Martin onbic yards.. 

Towage 

124.443 

177.88 
32.66 

881.494  cords  brash,  delivered  on 
barge  at  work,  at  91.99 oorda . . 

44.086    cords    brush,   delivered  on 
barffc  at  work,  at  $1.934 coids. . 

28ft.  606 

466.91 

96.866 

66.624 
44.066 

110.49 
85.26 

8  Coras  poles,  on  barge  at  work,  at 
93.fi9 cords.. 

8 
669 

253 

28.72 

18.21 

6.80 

67.74 

668.11 

42.93 

4.83 

1.880  ponnda    three-eighths  Inch 
strand ponnds.. 

268  poands  screw  and  drift  bolts, 
spikes,  and  waahers poands . . 

Pile  driving 

646 

17.11 

766 

23.71 

48.26 
•  187.96 

25.69 

Weaving  and  sinking 

11.06 

Bmciuc  and  8Ci'eeDinir  ......... 

ITuol  for  pile  driver... ........... 

3.08 

1.64 

Total 

1,767.69 

968.28 

743.28 

NOTS.— To  complete  these  dikes,  1  E  requires  piling,  tiniberiDf;,  and  soreeiiin^  on 
enter  100  feet,  and  T-head,  making  90  feet  morOk  Dikes  1  F  and  2  F  require  tim- 
bering and  screening.  The  lengths  to  outer  side  T-head  will  be,  1  £,  180  feet; 
IF,  S  feet;  2  F,  70  feet. 

Coet  of  500  linear  feet  ofoompUte  revetment  at  Biemarek  Landing  during  the  fieoal  year, 

June  SO,  1897. 


Claasiflcation  and  extent. 


Anchor  pilee: 

24  pine  piles,  1,008  linear  feet,  at  $0,078. 

6  fir  piles,  238  linear  feet,  at  $0.156 

Labor— 

Hauling  to  bank  and  driying 

Fuel  for  driver 


Total  cost  of  piling 

Coat  of  181.2  cords  of  brash: 

131.2  cords  dellTered  on  bank,  at  $1.86.. 

Labor,  loading  on  bargee 

Towage 


Total  cost  dellTered  on  work  ($1,984  per  oord) 

Coat  of  181.06  cords  brnah  delivered  on  barges  at  work,  at  $1 .99 

664.852  cable  yards  rock  ballast: 

229.868  cnDlo  yards  delivered  on  bank  near  Bockhaven,  at  $1.25. , 

424.484  cabio  yards  delivered  on  bank  near  Bockhaven,  at  $1  ... 

LoiMiing  654-352  cnhic  yards  on  barges 

Towage 


Total  coat  delivered  at  work  ($1.48148  per  cabio  ynrd) 

Constmotion  of  mattress,  500  linear  feet,  or  80,435  sqiiRrci  feet: 

Three-eighthsiuoh  strand,  1,250 poands,  at $0.0314 

Labor,  weaving  and  anchoring 


Total  coat  ($1,487  per  100  sqoaxc  feet) . 
Ballanting  mattress  and  bank : 
Labor- 
Ballasting  mattress , 

Smoothing  and  shaping  bank 

Placing  rock  on  bank 


Total. 


Cost  in 
item. 


$78.62 
36.89 

42.34 
2.70 


177.12 
32.76 
43.76 


287.33 

424.48 

194.10 

62.60 


39.25 
413.42 


36.88 
45.98 
67.09 


Total. 


$160.66 


263.63 
260.79 


968.41 


46X67 


189.46 


2,235.50 


Digitized  by 


Google 


APPENDIX  Z — RRPOBT  OP  CAPTAIN  SANFOBD. 


2197 


Co$i  of  9urveif  work  done  dtiring  the  fiecal  year,  June  SO,  18S7. 
bishabce:  hakbojel 


CUMifioatlon. 


MnteriaU . 
Tnuispvrtatioii  snd  meals . 

Total 


Total. 


Labor: 

Kiirvey  and  mapping  (liAad  ofilikos  to  Fort  Lincoln) 

Survey  and  iuapf)iiij;  (iiiUccllniieuus  Hiirvu^'H  and  niup  for  annual  report). 


$537.  ge 


Co9i  of  plant  during  JUcal  year^  June  SO,  1897, 
BISMAUCK  HARBOR. 


Clasftification. 


Care  of  plant: 

Watcbfnjc 

PiiJlioi;  out  (seven  hnlla). 
I«auucniui;  (eight  liiiUn).. 
ICiaoeUaneoos 


T«tal. 


Bepain: 

Yard  and  oiBce  plant  (fncliullng  watchmAn'a  bonse) 
Floating  plant , 


Total. 


Kew  plant  oonstractedt 

Mattress  barge,  100  by  24  by  4  feet  5  inebes  . 
HateHal  barga,  70  by  10  by  4  fuot  5  inches  . . 


Total. 


New  plant  pnrobased : 


One  hoisting  engine 

Rope 

Tliree  iron  capstans 

Tackle  blocks,  tools,  etc. 


Materials. 


$20.45 
2.40 
16.25 


Labor. 


$610.86 

176.86 
14U.  »8 
232. 12 


45. 10  I      1. 156. 71 


14.20 

171.09 


104.00 
860.96 


185.36  I 


963.06 


612. 87 
244.10 


756.47 


470.00 
291.40 
162.00 
106.75 


900.66 
581.18 


1,471.84 


Cost  per 

item. 


$610.36 
20.1.31 
142.78 
248.38 


1,204.81 


118.26 
1,031.05 


1,149.81 


1,413.08 
825  28 


2,238.2 


1,129.16 


BBPORT  OF  MR.  B.   D.   VINCBNT,  ASSISTANT  BNQINEBR. 

PiBRRB,  S.  Dak.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operntions  undor  my 
charge  on  the  improvement  of  the  Upper  Miaeonri  Kiver  at  Pierre  and  Fort  Pierre, 
B.  Dak.,  for  the  fiscal  year  ended  Jane  30, 1887 : 

On  Jnly  7,  1896,  1  proceeded  to  Pierre,  ander  orders  of  Lient.  Col.  W.  A.  Jones,  to 
aasame  charge  of  the  contemplated  improyement  work  at  that  point ;  to  make  a 
reeuryey  of  the  locality;  to  ascertain  the  lesnltant  effects  of  work  alrea<1y  con- 
stmcted,  and  to  determine  the  extent  of  the  chaiiffes  in  the  banks  and  bed  of  the 
stream  since  the  close  of  the  working  season  of  18%. 

A  survey  was  made  daring  Jaly  and  Angost  and  maps  drawn  of  the  river  imme- 
diately in  front  of  Pierre,  which  covered  as  maeh  of^the  reach  as  woald  receive 
attention  daring  the  season. 

Daring  October  another  sarvey  was  made  and  maps  drawn  detailing  the  entire 
reach  of  7  miles  contemplated  to  be  improved.  The  maps  when  linished  were  for- 
warded to  jont  office  at  Sioax  City,  Iowa. 

On  examination,  the  pile  and  crib  dikes  oonstracted  last  season  (Group  D)  were 
fonnd  to  be  in  excellent  condition  and  to  have  accomplished  intended  results  admi- 
rably. In  front  of  Fort  Pierre,  where  the  bank  had  oeen  catting  badly,  the  system 
of  dike  work  constructed  has  caused  a  protecting  bar  to  form  along  the  entire  front 
of  the  town  and  extending  nearly  out  to  the  j-heads.  On  the  ^erre  side  of  the 
river  above  town  a  short  dike  had  been  linished  immediately  below  the  boat  landing 
and  warehouses,  and  a  second,  somewhat  longer,  started  (Groap  G)  but  left 
nnflnished  by  reason  of  lack  of  funds.    These  two  oonstruotions,  whue  they  are  not 
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in  themselves  enough  to  materially  chanj^e  the  coarse  of  the  river,  have  stopped  the 
hank's  cutting  and  have  cansed  hars  to  lorm  along  the  adjacent  shore. 

The  crib  dam,  which  had  been  constructed  in  the  rear  of  Marion  Island,  closing  a 
chute  900  feet  wide,  which  had  held  against  the  spring  break-up  of  1896,  gave  way, 
or  rather  sunk,  daring  the  flood  stage  of  the  river  in  June.  The  construction 
apparently  rests  on  a  bed  of  quicksand,  since  the  scour  nnderneath  the  foundation 
mattress  caused  an  uneven  settlement  of  the  dam  at  two  places  of  from  3  to  12  feet. 
The  larger  breach,  295  feet  in  width,  occurred  adjacent  to  the  main  shore,  the  other, 
30  feet  wide,  immediately  under  the  island  bank. 

Anthority  to  commence  the  improvement  work  at  this  point  under  the  present 
allotment  was  received  from  your  office  August  27,  1896.  The  modified  project  con- 
templated the  repair  of  Marion  Island  Dam :  the  protection  of  the  river's  bank  by  a 
revetment  construction  from  the  mouth  of  Bad  River  to  where  the  bluff  closes  with 
the  shoreline  2,800  feet  below;  the  finishing  of  Dike  J,  Qroup  G;  the  building  of 
the  shore  end  of  Dike  1,  Group  £,  and  the  protection  of  as  much  of  the  lower  end 
of  Marion  Island  by  revetment  and  dike  work  as  the  funds  available,  after  the  other 
work  was  finished,  would  permit. 

Marion  Island  Dam  has  been  repaired,  the  revetment  below  Bad  River  finished, 
Bike  If  Group  G,  partiallv  so,  and  the  root  of  Dike  1,  Group  £,  oonstmoted. 

The  different  work  is  given  in  detail  below. 

BBVETlffENT  WORK  BELOW  BAD  RIVKR. 

The  work  of  revetting  the  shore  line  from  the  mouth  of  Bad  River  downstream 
to  where  the  bluff  closes  with  the  river  2,827  feet  below  was  commenced  Au^st  27, 
1896.  The  shore  line  was  formerly  a  cut  bank  averaging  about  11  feet  in  height;  it 
was  exposed  to  the  fall  force  of  the  current  in  the  main  channel,  and,  consequently, 
was  being  undermined  and  rapidly  out  away  during  the  flood  stages  of  the  river. 

The  first  approved  project  provided  for  the  protection  of  but  the  first  1,000  feet 
down  from  Bad  River.  The  plans  were  afterwards  modified  and  called  for  the  recti- 
fication of  the  river's  front  to  the  bluff  below.  The  revetment  work  consisted  in 
grading  the  bank  to  a  slope  of  1  on  3  and  protecting  the  same  with  a  woven  mattress, 
varying  in  width  from  52  to  100  feet ;  the  upper  edge  of  the  mattress  was  carried 
along  the  bank  averaging  4  feet  above  low- water  mark  and  the  remainder  sunk  to 
the  bottom  of  the  stream  with  rock.  That  part  of  the  mattress  above  water,  with 
the  graded  bank  above,  was  ballasted  to  a  depth  of  6  inches  with  riprap  stone,  which 
was  carried  to  the  top  of  the  slope.  The  general  plan  of  the  work  was  the  same  a» 
practiced  on  the  river  lower  down. 

The  grading  was  done  with  teams  and  scrapers,  with  a  small  force  of  men  ahea<l 
clearing  and  grubbing  the  small  timber  and  undergrowth.  A  strip  was  cleared  100 
feet  wide  along  the  shore,  and  the  dirt  from  the  slope  wasted  on  the  bank. 

The  mattress  on  the  shoulder  at  Bad  River  was  100  feet  wide,  and  carried  so  250 
feet  downstream;  it  was  then  narrowed  to  80  feet  and  carried  at  that  width  to  the 
1,400  feet  station ;  as  the  bottom  from  this  last  point  down  proved  to  be  a  hard  shale, 
it  was  narrowed  again  to  70  feet,  and  as  the  work  approached  the  bluff,  the  narrow- 
ing continued,  the  last  200  feet  being  52  feet  wide. 

The  weaving  was  carried  forward  continuously  from  August  27  until  November  1, 
when  the  river  filling  with  ice  closed  navigation  for  the  season  and  shut  off  supplies 
of  material.  The  mattress  boat  was  left  in  position,  however,  in  hopes  that  the  river 
might  again  open,  but  this  did  not  happen,  and  finally  the  boat  was  pulled  out  and 
the  mattress  sunk  November  17.  The  river  closed  solid  the  same  day.  The  bank 
grading  was  finished  to  the  bluff. 

The  graded  bank  above  the  mattress  which  had  been  left  unprotected  was  bal- 
'lasted  daring  the  winter,  material  being  hauled  by  teams  across  the  ice.  Work  on 
the  unfinished  stretch  was  resumed  the  1st  of  May.  The  unprotected  graded  bank 
below  last  season's  work  had  been  partially  cut  away  by  the  spring  floods  for  a  dis- 
tance of  700  feet.    It  was  regraded. 

The  mattress  weaving  was  completed  June  8,  and  consists  of  2,847  linear  feet,  or 
209,748  square  feet  of  mattress,  including  one  lap.  The  brush  consumed  amounted 
to  1.613.88  cords,  an  average  of  0.769  cords  per  100  sauare  feet  of  mattress  woven. 

Tne  rock  ballasting  wae  completed  June  17,  involving  a  total  expenditure  on  the 
2,847  linear  feet  of  revetment  of  3,980.95  cubic  yards  ballast,  an  average  of  1.408  cubic 
yards  per  linear  foot  of  bank  protected.  The  net  cost  of  the  revetment  complete,  as 
detailed  in  the  appendix  (Exhibit  A)  was  $15,266.48,  or  at  the  rate  of  $5.36  per  linear 
foot. 

When  Bad  River  broke  and  went  out  the  17th  of  March,  cleaning  itself  of  the  mud 
bar  which  had  accumulated  in  its  mouth  and  deepening  the  chauuol,  the  force  of  the 
flood  tore  the  upper  and  outer  edge  of  the  revetment  mattress  at  the  shoulder  to  some 
extent.  The  mattress,  however,  settled  to  the  bottom,  and  is  now  covered  by  a 
deposit  of  mud  and  silt,  so  that  the  damage,  if  any,  can  not  be  determined.  The 
revetment  proper  along  the  Missouri  Kiver  front  did  not  suffer  from  the  spring 
break-up,  although  the  flood  stage  of  the  river  was  considerably  higher  than  usaal. 
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REPAIRING  MARION  ISLAND  DAM. 

The  work  of  repairing  the  breaks  in  Marion  Island  Dam,  caused  by  the  high  water 
in  Jnne,  was  carried  forward  intermittently  daring  the  winter  of  1896-97. 

The  repair  of  the  main  breach,  adjacent  to  the  main  shore,  where  the  dam  had  set- 
tled unevenly  from  3  to  12  feet  for  a  distance  of  295  feet,  consisted  in  rebuilding  the 
crib  10  and  12  feet  wide  to  its  former  level  and  filling  with  rook.  For  a  distance  of 
100  feet  from  the  shore  end  the  sand  had  deposited  on  the  sunken  dam,  making  it 
impossible  to  secnre  the  new  construction  to  the  old.  This  necessitated  the  weaving 
of  a  45-foot  mattress  across  this  part,  and  the  new  crib  was  built  thereon.  The  mat- 
tress was  also  carried  alone  the  entire  upper  side  of  the  break  to  prevent  farther 
undermining  of  the  old  work. 

At  the  island  side,  the  breach  40  feet  wide  immediately  under  the  bank  was  repaired 
by  rebuilding  the  crib  work  to  its  former  level  and  protecting  the  graded  bank  at  the 
root  of  the  dam  with  a  woven  mattress  35  by  110  feet. 

The  work  of  repairing  was  finished  the  latter  part  of  March.  The  oonstmotion 
materiid  used  in  repairing  the  dam  was  hauled  by  teams  across  theioe. 

On  April  12,  during  the  height  of  the  spring  flood,  that  portion  of  the  dam  imme- 
diately nnder  the  island  bank  again  sank,  carrving  with  it  the  shore  mattress,  and 
allowing  the  full  force  of  the  water  confined  in  the  cnute  to  act  on  the  exposed  bank. 
In  consequence,  that  end  of  the  dam  was  soon  flanked  by  a  orescent-shaped  gorge 
135  feet  wide  and  16  feet  deep. 

Also,  where  the  main  breach  had  been  repaired  under  the  main  shore  the  sand  was 
scoured  out  beneath  the  new  mattress,  causing  the  rebuilt  orib  to  settle  for  75  feet  to 
an  average  depth  of  3  feet. 

Daring  May  these  damages  were  repaired ;  at  the  flanked  end  of  the  dam  the  break 
was  closed  bv  building  a  brush  and  stone  construction  at  right  angles  to  the  original 
dam,  extending  from  the  cut  bank  above  down  to  the  end  of  the  old  part  110  feet 
and  with  a  T-head  running  20  feet  below  the  line  of  the  old  work. 

This  new  dam  consists  of  a  series  of  mattresses  extending  across  the  break  and  each 
weighted  with  stone.  Mattresses  consist  of  fascines  16  and  20  feet  long  and  12  inches 
in  diameter.  The  fascines  are  laid  on  three  transverse  poles,  which  are  bound  to 
three  others,  placed  directly  above,  by  annealed  wire  ties  passing  through  the  fas- 
cines. These  mattresses  were  laid  and  covered  in  tiers  one  above  the  other  until  the 
required  height  of  the  dam  was  reached.  The  lower  tier,  consisting  of  20-foot  fas- 
cines^ extends  4  feet  below  those  placed  above,  to  act  as  an  apron  lor  the  overfall. 

This  new  dam  has  been  carriea  1  foot  above  the  level  of  the  old  work,  and  is  8 
feet  above  at  the  bank  shoulder. 

At  the  root  of  the  new  dam  the  sand  bank  has  been  protected  by  a  37  by  75  foot 
woven  mattress  ballasted  with  rock. 

The  cut  bank  about  the  shore  end  has  been  protected  by  brush  work. 

The  breach  in  the  dam  adjacent  to  the  main  shore  was  again  closed  by  bringing 
the  depression  to  grade  with  a  new  crib. 

These  last  repairs  were  finished  during  May,  and  to  date  the  present  June  rise  has 
failed  to  develop  any  weakness  in  the  new  construction.  The  closed  chute  is  rapidly 
filling  with  sand. 

The  total  cost  of  the  repairs  on  this  dam  to  date  is  $8,084.18.    (Exhibit  B.) 

DIKX  CONSTRUCTION. 

Dike  If  Qrovkp  O. — ^This  dike,  which  had  been  left  in  an  unfinished  condition  at  the 
close  of  the  work  in  1896,  had  had  the  foot  mattress  laid  and  ballasted  and  a  pole 
crib  filled  with  rock,  averaging  4  feet  in  height,  built  out  300  feet.  Daring  last 
winter  this  crib  was  built  up  6  &et  above  low- water  mark  and  carried  out  a  dist-ance 
of  486  feet.  The  intention  is  to  finish  with  a  pile  T-head,  but  the  prevailing  high 
water  prevented  its  being  done  this  year. 

The  cost  of  this  latest  dike  construction  was  $449.19.    (Exhibit  C.) 

Boot  of  Dike  1,  Group  E. — The  bank  in  the  vicinity  of  the  root  of  the  proposed 
Dike  1,  Group  £,  showiuff  a  disposition  to  cut  and  endangering  the  city  waterworks 
plant,  the  root  of  that  diKe  was  constructed  last  season.  It  is  a  pole  crib  construc- 
tion, 10  feet  wide,  filled  with  stone  resting  on  a  50-foot  woven  mattress.  This  con- 
struction extends  out  170  feet,  and  while  it  protects  the  bank  directly  in  front  of  the 
waterworks,  there  is  a  liability  of  its  being  flanked^  owing  to  the  unprotected  con- 
dition of  the  shore  line  above.  This  dike  when  finished  according  to  the  approved 
project  will  be  1,320  feet  in  length. 

The  cost  of  this  170  feet  of  crib  constrnction  for  the  root  of  the  dike  is  $894.82,  or 
15.26  per  linear  foot.    (Exhibit  D.) 

CONSTRUCTION  MATERIAL. 

The  willow  brash  for  mattress  constraction  was  procured  from  off  the  bars  along 
the  river.  The  season's  work  before  having  consumed  about  all  the  desirable  mate- 
rial in  the  immediate  vicinity  of  Pierre,  it  necessitated  a  longer  haul  from  base  of 
supplies. 
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The  brush  was  contracted  for,  delivered  od  barges  furnished  by  the  Govemment, 
who  did  the  towing  tp  place  of  expenditure. 

The  towing  distance  was  from  8  to  40  miles.  The  brush  procured  along  the  reach 
is  of  an  indifferent  quality.  The  total  amount  used  during  the  season  was  1,825.18 
cords.  Cost  deliyered,  $3,024.38,  an  average  of  $1,657  per  cord.  There  was  also  used 
164.24  cords  of  cotton  wood  poles,  oostinff,  delivered,  $609.36,  an  average  of  $3.7102 
per  cord.  The  rock  for  ballasting  consists  of  glacial  bowlders  varying  in  weight 
from  15  to  100  pounds.  They  were  gathered  from  off  the  prairies  in  the  vicinity  of 
Pierre.  They  were  contracted  for,  delivered  on  barges,  wnich  were  hauled  by  the 
Qovemment.  The  hanl  by  barges  was  from  3  to  8  miles.  During  the  winter  a  lim- 
ited amount  of  rock  was  delivered  by  teams  directly  on  the  work,  being  hauled  over 
the  river  on  the  ice.  The  total  amount  of  riprap  stone  need  during  the  season  was 
4,077.60  cubic  yards,  costing,  delivered  at  points  of  expenditure,  $6,651.45|  an  aver- 
i^^e  of  $1.3363  per  cubic  yard. 

TOWINa  MATERIAUB. 

The  steamboats  Jlsi  Leighton  and  Last  Chance  have  been  employed  alternately  in 
towing  material  and  assisting  construction  parties  on  the  improvement  work  at 
Pierre  and  Fort  Pierre  during  fiie  season.  They  have  been  hired  complete  with  crew 
and  fuel  for  $30  per  day.  The  latter  part  of  the  season  the  Laat  Chance  with  crew 
was  employed  at  the  rate  of  $20  per  day,  the  Qovernment  ftmishing  the  fuel.  Tow- 
ing distance  for  willow  brush  was  from  8  to  40  miles;  towing  distance  for  riprap 
stone,  from  3  to  8  miles. 

The  cost  of  towing  1,740.48  cords  of  willow  brush  from  base  of  supplies  to  points  of 
expenditure,  at  the  rate  of  $30  a  day  for  steamboat  service,  was  $690,  an  average  of 
$0.3964  per  cord.  The  cost  of  towing  1,838.18  cubic  yards  riprap  stone  from  points 
of  delivery  to  work,  at  the  rate  of  $30  per  day  for  steamboat  service,  was  $585,  an 
average  of  $0,318  per  cubic  yard.  At  the  rate  of  $20  per  day,  the  Government  fur- 
nishing the  fuel.  1,592.99  cubic  yards  of  stone  cost  $673.26,  an  average  of  $0,408  per 
cubic  yard.  Wrere  towing  to  and  from  the  same  point,  the  cost  of  stone  delivered 
was  about  9  cents  per  cubic  yard  the  cheaper  where  fuel  was  furnished  the  boat. 

When  running  steady,  the  La$t  Chance  consumed  about  3  tons  of  coal  per  day. 

CARK,   RBPAIR,  AND  CONSTRUCTION  OF  PLANT. 

The  plant  used  last  season,  consisting  of  a  steam  pile  driver  on  barge  and  fonr  19 
by  70-ix>ot  barges  had  been  hauled  out  on  the  bank  1  mile  above  Pierre,  and  tools,  etc., 
stored  in  an  aiojacent  warehouse. 

The  plant  was  in  care  of  a  watchman  and  was  found  in  good  condition,  but  the 
bargee  required  reealking  and  setting  up  before  being  floated. 

This  was  done  during  September,  and  the  towing  barges  launched,  the  pile  driver 
being  left  ashore.  One  barge  at  first  was  rigged  as  a  mattress  boat  and  used  below 
Bad  Kiver;  but  the  long  towing  distance  necessitated  its  use  with  the  transporting 
fleet  J  it  was,  therefore,  removed,  and  in  its  place  was  rigged  a  ponton  constrnctiouy 
consisting  of  four  8  by  24-foot  lighters  placed  16  feet  apart  connected  with  stringers 
on  which  rested  a  platform  with  mattress  ways. 

This  manner  of  mattress  boat  has  given  excellent  satisfaction;  it,  being  low,  is 
convenient  to  weave  from :  it  is  light  and  handles  easily  and  does  not  oner  that  resist- 
ance to  the  current  given  by  a  solid  barge  lying  across  the  current. 

The  river  filling  with  ice  and  closing  navigation  November  1  caught  the  fleet  out 
of  harbor.  By  cutting  channels  two  barges  were  hauled  up  under  the  dikes  at  Fort 
Pierre,  and  lett  in  the  water  for  the  winter.  The  others  were  hauled  out  on  the  bank, 
where  caught;  one  at  the  lower  end  of  La  Framboise  Island  and  the  other  below  the 
mouth  of  Bad  River.  The  two  left  under  the  dikes  were  cut  clear  by  dynamite  and 
towed  into  the  mouth  of  Bad  River  after  that  stream  had  broken  in  the  spring  and 
before  the  ice  moved  out  of  the  Missouri  River.  The  barges  banked  were  launched 
as  soon  as  the  river  was  clear.  The  fleet  was  in  the  care  of  a  watchman  during  the 
winter.    The  cost  of  care  and  repair  of  plant  will  bo  found  in  appendix  ^Exhibit  E). 

Plans  were  drawn  during  the  winter  for  two  additional  barges,  each  20  by  70  feet; 
they  were  constructed  during  March  and  April,  and  were  launched  with  the  pile- 
driver  barge  early  in  May.    The  barges  cost,  completed,  $790.57  each. 

Two  20- foot  skiffs  (and  two  capstans)  were  also  constructed  during  the  winter. 

The  cost  in  detail  of  the  plant  constructed  during  the  season  will  oe  found  in  the 
appendix  (Exhibit  H). 

At  present  the  entire  fleet  is  in  the  water  and  under  the  care  of  a  watchman  until 
work  is  resumed  after  the  present  June  rise. 

In  closing  I  wish  to  state  that,  with  the  exception  of  Marion  Island  Dam,  the 
improvement  work  on  the  reach  has  withstood  the  annual  floods  and  breakups  of  the 
river  exceptionally  well.  The  work  as  far  as  constructed  is  accomplishing  intended 
results  admirably. 

Very  respectfully,  your  obedient  servant, 

Edwin  D.  Vincent,  AeHstawi  Engines. 

Capt.  J.  C.  Sanford,  Corps  of  Engineers^  V.  8.  A, 
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Exhibit  A. 
Cost  of  t,8£7  linear  feet  revetment  below  Bad  River» 

PIKRRB  AND  FORT  PIKKRS,   UPPBR  MISSOURI  KIVEB. 

Clearing  and  grubbing  2.13  acres  gronnd,  at  $142.6305.      $303. 59 
Grading  15,279  cable  yards  bank,  at  $0.1018 1, 556. 14 

Total  cost  grnbbinff  and  grading  2,827  linear  feet,  at  $0.a578 $1, 859. 73 

816.6  cords  willow  brush  delivered  on  barges,  at  $1.13.      $922. 75 
,  Towiug  same  to  works,  at  $0.4132 337.50 

Total  cost  of  816.6  cords  of  willow  brush  delivered  at 

works,  at  $1.5432 $1,260.25 

276.9  cords  willow  brush  delivered  on  barges,  at  $1.39.      $384. 89 
Towing  same  to  works,  at  $0.4334 120.00 

Total  cost  276.9  cords  willow  brush  delivered  at  works,  at 

$1.8234 504.89 

620.38  cords  willow  brush  delivered  on  barges,  at  $1.27 .      $660. 86 
Towing  sama  to  works,  at  $0.3966 206.37 

Total  cost 520. 38  cords  willow  brush  delivered  at  works,  at 
$1.6666 867.26 


Total  cost  1,613.88  cords  willow  brush  delivered  at  works, 

at  $1.6811 2,632.39 

Weaving  and  anchoring  to  bank  209,748  square  feet  mattress,  at 

$0.0106,  or  2,847  linear  feet,  at  $0.786 '. 2,237.88 

20,568  pounds  wire  strand,  at  $2,557  per  hundredweight 625. 92 

Estimated  cost  of  freight  on  wire  strand 92. 21 

Total  cost  209,748  square  feet  mattress,  at  $0.0262,  or  2,847  linear  feet, 

at  $1.9313,  ready  for  ballasting 5,488.40 

1331.31  cubic  yards  riprap  stone  delivered  on  barges, 

at $1.255 $1,670.88 

Towing  same  to  works,  at  $0.3165 420.00 

Total  coat  of  1331.31  cubic  yards  riprap  stone  delivered  at 

works,  at  $1.5705 $2,090.88 

433.07  cnbio  yards  riprap  stone  delivered  at  works,  at  $1.255 ....        543. 51 

302.67  cubic  yards  riprap  stone  delivered  at  works,  at  $1.67 505. 49 

304.x  cubic  yards  riprap  stone  delivered  on  barges,  at 

$1.10 $3.35.17 

Towing  304.7  cubic  yards  stone  to  works,  at  $0.5009. .        152. 62 

Total  cost  of  304.7  cubic  yards  stone  delivered  at  works, 

at  $1.6009 487.79 

1,609l03  cubic  yards  stone  delivered  on  barges,  at  63 

cents $1,013.79 

Towing  same  to  works,  including  coal  ($293.26),  at. 
$0.8779 608.26 


Total  cost  1^609.2  cubic  yards  riprap  stone  delivered  at 
works,  at $1.008 1,(^.05 

Total  cost  3,980.78  cubic  yards  riprap  stone  delivered  at 

works,  at  $1.3187 §,249.72^ 

Ballasting  236,61^  square  feet  mattress  and  bank,  at  $0.0022....  513  82 

Ballasting  after  river  falls,  estimated  cost 232.50 

Total  cost  of  ballasting  2,847  linear  feet  revetment,  at  $2.1096 S,  996. 04 

Regrading  1,417  linear  feet  banks  after  spring  rise  and  break-up  of  ice,  at 
9v*2083  ...••••. ...•..•...••.•.••.« 296. 13 

Net  cost  2,847  linear  feet  revetment,  including  overlap,  at  $4.7908 

per  linear  foot 13,639.30 

Administration,  ofBce  and  miscellaneous 1,627.18 


Total  cost  2,847  linear  feet  revetment,  at  $6.3623  per  linear  foot....  15, 266.48 
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Exhibit  B. 
Co$t  of  repairs  to  Marian  Island  Dam, 

Pn&RRB  AND  FORT  PIBRRR,  UPPBR  MISSOURI  RIYSB. 

Repairing  break  of  1896: 

96.05  cords  willow  brush,  delivered  at  works,  at  $1.4122 $135.64 

Weaving  11,097  sqnare  feet  mattress,  at  $0.0191 212. 18 

135  cubic  yards  stone,  del  i  vered  at  worki»,  at  $1 .042 140. 67 

Ballasting  11,097  square  feet  mattress,  at  $0.003 33.29 

Total  cost  11,097  square  feet  matti-ess,  woven  and  baUaated,  at 

$0.0470 $621.73- 

80.74  cords  poles,  delivered  at  works,  at  $4.1133 $332. 11 

173.15  cubic  yards  stone,  delivered  at  works,  at  $1.042 180.42 

Building  and  balhisting  19,765  cubic  feet  crib,  at  $0.0138 272. 12 

1,220  pounds  wire  strand,  at  $2,557  per  hundredweight 31.20 

1  keg  wire  nails,  at  $2.80 2.80 

lOOpoundsNo.  12  wire,  at  $1.65 1.65 

Grading  bank  1,080  cubic  yards,  at  $0.0925 99.94 

Total  cost  repairing  break,  320  linear  feet,  at  $4.5062 1, 441. 97 

Cost  repairing  break  of  1897 : 

Bank  protection,  island  and  dam — 

32  cords  willow  brush,  delivered  at  works,  at  $2.484 $79. 48 

Weaving  2,960  square  feet  mattress,  at  $0.0198 58.63 

70  cubic  yards  stone,  delivered  at  works,  at  $2.1227 148. 59 

Ballasting  2,960  square  fee}  mattress,  at  $0.00676 20. 00 

Grading  177  cubic  yards  bank,  at  $0.0827 16.13 

1,090  pounds  wire  strand,  at  $2,557  per  hundredweight..  27.87 

Total  cost  80  linear  feet  bank  protection,  at  $4.3712 $349. 70 

Brush  and  stone  win^  dam — 

24.3  cords  poles,  delivered  at  works,  at  $3.2828 $79. 77 

144.8  cords  willow  brush  on  island,  stumpage,  at  $0,125  ..  18. 10 

20.1  cords  willow  brush,  delivered  at  worKs,  at  $1.8174 36. 50 

Labor,  hauling  brush 30.00 

Labor,  cutting  brush  and  building  dam,  2,768  cubic  feet,  at 

$0.1113 318.21 

173.4  cubic  yards  stone,  delivered  at  dam,  at  $1.9365 335. 79 

625  pounds  annealed  wire,  at  $2.46  per  hundredweight 15. 38 

Total  cost  of  building  130  linear  feet  brush  and  stone  dam,  at 
$6.4137 S3S.78 

Rebuilding  75  linear  feet  crib— 

10  cords  poles,  delivered  at  works,  at  $3.2828 $32. 83 

37.9  cubic  yards  stone,  delivered  at  works,  at  $2.2427 85. 00 

Rebuilding  and  ballasting  2,250  cubic  feet  crib,  at  $0.0134.      30. 25 

Total  cost  rebuilding  75  linear  feet  crib,  at  $1.9744 148. 08 

Total  cost  of  repairs,  1897 1,381.56 

Total  costofrepairs  season,  1896-97 2,773.53 

Administration,  office  and  miscellaneous 310.65 

Total  cost  of  repairs 8,064.18 

Exhibit  C. 
Cost  of  additiotial  trork  on  Dike  1,  Chvup  G,    » 

PIERRR  AND  FORT  PIERRE,  UPPER  MISSOURI  RIVER. 

25.47  cords  poles,  delivered  at  works,  at  $3.1366  per  cord $79.89 

Building  6,804  cubic  feet  crib,  at  $0.0105 7L87 

195  84  cubic  jrards  stone,  delivered  in  crib,  at  $1.255 245.78 

270  pounds  wire  strand,  at  $2,557  per  hunaredweight 6.90 

Total  cost  286  linear  feet  crib  dike,  average  height  2  feet,  at  $1.4124 

per  linear  foot 403.94 

Administration,  office  and  miseellaneons ^ 45.25 

Total 449.19 
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Exhibit  D. 
Co$t  170  linear  feet  crib  dike  at  waierwwrlee, 

PIERRR  AND  FORT  PIKRR1E,  UPPER  MISSOURI  RIYRB. 

Waterworks  dike : 

Grading  bank,  111  CTibic  yards,  at  $0.2396 126.60 

Clearing  snow  from  works  after  storm 13.36 

1,425  pounds  wire  strand,  at  $2.557 $36.31 

63.15  cords  willow  brush,  delivered  at  works,  at  $2.22^ 140. 37 

Weaving  8,500  square  feet  mattress,  at  $0.01505 127. 99 

125  eubic  yards  stone,  delivered  at  works,  at  $1. 255 156. 88 

Ballasting  8,500  square  feet  mattress,  at  $0.00235 20. 00 

Total  cost  8,500  square  feet  mattress,  woven  and  balla8te<l,  at  $0.0566.        481. 55 

28.73  cords  poles,  delivered  at  works,  at  $3.5719 $84. 76 

86.53  cubic  yards  stone,  delivered  at  works,  at  $1.255 108. 60 

Building  and  ballasting 5,637  cubic  feet  crib,  at$0.0158 89.37 

Total  cost  of  5,637  cubic  feet  crib,  at  $0.0502 282.73 

Net  cost  building  170  linear  feet  crib  dike,  at  $4.7308,  with  woven 

mattress  foundation 804.24 

Administration,  office  and  miscellaneous 90.08 

Total  cost  170  feet  crib  dike,  at  $5.2607 894.32 

Exhibit  £. 

Coet  of  plant  during  year  ending  June  SO,  1897. 

PIBRRB  AND  FORT  PIERRE,   UPPER  MISSOURI  RIVER. 

[Omatraotioii  of  plant— Constraotion  of  two  bftrges  20  by  70  by  4  feet  4  Inohas.] 

Service  account: 

Master  carpenter...* $97.50 

Ship  carpenter  and  calker 140.70 

Carpenters  and  mechanics 276.50 

Laborers 175.50      ^^^  ^ 

$690.20 

Material: 

26,515  feet  B .  M.Oregon  fir,  s.  1.  s.,  at  $6 159. 09 

6,537  feet  B.  M.  Oregon  fir,  rough,  at  $4.75 25.30  ,  ^ 

18489 

12  bales  oakum,  600  pounds,  at  $6.25  per  hundred- 
weight        37.50 

100  pounds  spun  cotton,  at  $7 7. 00 

Iron  and  spikes 58.87 

Paint 3.18       ^^  ^ 

106.55 

Freight  on  material  (estimated) 600. 00 

Total  cost  of  two  barges 1,581.14 

[Two  20.foot  BklCa.] 

Labor $30.00 

Lumber 29.11 

Hardware 2.00 

61.11 

Total  cost  of  plant  constructed 9«1.642.25 

Care  and  repair  of  plant: 

Watchman 280.65 

Labor,  recalking  and  repairing 627.00 

Labor,  launching  and  hauling  out 750.17 

Material  used — 

Lumber $87.22 

Hardware 38.14 

Oakum 43.68 

169.04 

Net  cost 1,826.86 

Administration,  office,  and  miscellaneous 200.14 

Total 2,027.00 
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Summary  of  coii  tf  worh. 

PIBRRK  AND  FORT  PIBRRK,  UFPBR  MISSOURI  RIVBB. 

CoDBtmotion  of  pi  ant,  in  eluding  estimated  freight  charges $1, 642. 25 

Care  and  repair  of  plant 2,027.00 

Morion  Island  Dam 3,084.18 

Water  Works  Dike 894.32 

Dikel,  Group  G 449.19 

Bad  River  revetment,  including  eHtimatcd  freight  charges 15,265.48 

Surveys 459.98 

Tool  and  utensil  iwsconnt 56.06 

Material  on  hand,  including  estimated  freight  charges 1, 773. 11 

Coal  on  hand 98.53 

Total 26>750.10 

Less  esti  mated  cost  reballastiag  Bad  Ri  ver  revetment » 232. 50 

Total  cost,  1896-97 25,517.60 


BBPORT  OF  MR.  F.  M.  TO  WAR,  ASSISTANT  KNQINKKB. 

Sioux  City,  Iowa,  July  6, 1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  your 
district  under  my  charge  during  the  fiscal  year  ending  June  30, 1897: 

The  operations  for  the  year  comprise  repairs  to  the  old  plant,  construction  of  new, 
construction  of  revetment,  repair  of  old  dikes,  construction  of  <me  new  one,  construe- 
tion  of  an  ice  harbor,  surveying,  the  preparation  of  prcn^cts  and  maps^  ettimates  of 
cost  of  projected  works,  and  necessary  misoellaneouH  office  work. 

RBPAIR  OF  OLD  PLANT. 

The  plant  available  for  the  work  at  the  commencement  of  the  year  oonsisted  of 
one  100-foot  mattress  barge,  three  65-foot  barges,  one  40-fbot  barge,  and  the  small 
steamer  Jo»ie.  The  bargen,  with  the  exception  of  the  mattress  barge,  were  qnite  old 
(having  been  built  in  1885)  and  greatly  in  need  of  repair;  but  as  no  funds  were 
available  for  the  construction  of  new  barges  at  this  time,  the  old  ones  were  pulled 
out  and  a  skin  of  2-iuch  plank  spiked  over  their  entire  surface.  These  repairs  made 
them  available  for  the  season's  work,  and,  with  small  current  repainii  they  will  last 
several  years. 

construction  ov  nxw  plant. 

The  new  plant  constructed  during  April  and  May  consists  of  three  barges  and  a 
pile-driver  null.  Two  of  the  barges  are  70  by  20  by  5  feet,  one  70  by  19  by  5  feet, 
and  the  pile  driver  is  70  by  20  by  4  feet.  The  two  barges  are  built  with  4-inch  gun- 
wales, one  6-inch  bulkhead,  running  longitudinally  through  the  middle  of  the  barge, 
and  two  3-inch  bulkheads,  one  on  either  side,  midway  between  it  and  the  gunwales. 
The  bottom  planks  are  3  inches  thick  and  the  deck  2  inches ;  the  gunwales  and  bulk- 
heads are  drifted  with  three-quarter  inch  bolts  every  2^  feet.  The  other  barge  and 
the  pile-driver  hull  are  of  similar  construction,  except  in  the  following  particulars: 
The  3-iuch  bulkheads  are  omitted  and  in  their  place  a  row  of  stanchions  put  in 
between  the  floor  timbers  and  deck  beams,  mortised  into  4  by  6  timbers,  running 
fore  and  aft,  on  top  of  the  floor  timbers  and  under  deck  beams« 

The  details  of  oost  of  plant  are  shown  in  Exhibit  A. 

REYISTMENT,  SOUTH  SIOUX  dTT. 

This  work,  to  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  3, 
1896,  was  constructed  ''for  the  protection  of  the  caving  bank,  frsm  a  point  800  feet 
above  the  upper  to  the  lower  revetment  already  constructed  on  the  South  Sioux  City 
front." 

The  distance  covered  by  the  wording  of  this  act  is  4,570  feet. 

The  project,  approved  July  24,  1896,  was  for  the  coostruction  of  a  rsTetraent  over 
the  above-named  distance,  protected  from  attack  at  its  upper  end  by  a  short  pile 
dike.  It  was  found  that  tne  mattress  of  the  upper  revetment  was  in  a  good  state  of 
preservation  below  ordinary  low  water,  so  the  construction  of  the  new  mattress  was 
commenced  at  the  lower  end  of  this  mattress,  allowing  it  to  overlap  aboat  10  fsst« 


Digitized  by 


Google 


APPENDIX  Z — REPORT  OP  CAPTAIN  SANFORD.     2205 

The  i«ek  Ibr  thi»  work  was  gotten  from  East  Sioux  FallB  and  Roiivena;  8.  Dak.,  at 
a  ooBty  deliYered  in  Sionx  City,  of  about  $1.08  for  3,528  yards  and  $1.07  for  6,729  onbio 
yards.  The  3,528  onbio  yarda  were  transferred  from  Sionx  City  to  the  work  at  an 
expense  of  44  oents  per  onbio  yard  and  the  6,729  onbio  yards  at  36^  oents  per  onbio 
yard. 

On  Augiist  18  agreements  were  entered  into  for  joading  1^000  onbio  yards,  more 
or  less,  at  5i  oents  per  yard,  and  for  fiimishinf^  1,000  cords  of  bmsh,  more  or  less,  at 
$1.68  i>er  oord.  Under  these  agreements  grading  was  done  to  the  extent  of  17,034 
cnbio  yards,  and  1,223.57  oords  of  bmsh  was  delivered.  Subsequent  agreements 
were  ainerwards  made  for  the  unoompleted  part  of  the  bank  grading  at  5.4  cents  per 
cnbio  yard  and  for  additional  brush  required  at  $1.48  per  oord.  Under  these  condi- 
tions grading  was  done  to  the  extent  oi  6,566  cnbio  yards,  and  1,331.56  oords  of  brush 
was  furnished. 

Operations  were  commenced  on  August  18  with  a  foroe  of  one  overseer  and  six 
men,  clearing  out  drift  along  the  site  of  the  proposed  work,  cutting  and  distributing 
''dead-men  "  along  the  bank,  to  be  placed  during  the  progress  of  the  work  as  anchors 
lor  the  mattress. 

On  August  22  grading  was  oommenoed  and  on  the  28th  weaving  and  ballastinjr  the 
mattress.  At  the  end  of  August  little  progress  had  been  made ;  only  about  200  linear 
feet  of  mattress  had  been  woven  and  partly  ballasted.  At  the  end  of  September  2,116 
feet  had  been  woven  and  1,800  feet  ballasted.  The  entire  4,570  feet  was  completed 
November  20. 

The  mattress  fbr  l&e  first  700  feet  was  oonstmoted  100  feet  wide,  for  the  next  1,900 
feet  90  feet  wide,  and  for  the  remainder  100  feet  wide.  The  changes  in  width  were 
made  neoessarv  by  the  conformation  of  the  shore  line  and  the  proximity  of  the  deep 
water  in  the  ohannel. 

The  bank  was  ftom  18  to  17  fbet  hirh  and  was  graded  to  a  slope  of  1  on  8,  giving 
a  slope  of  from  40  to  60  feet  in  widw,  the  mattress  beinii:  earned  up  from  10  to  20 
feet  from  the  water  surflBbee,  leaving  firom  70  to  90  feet  of  mattress  extendiuje  out  into 
the  river.  The  mattress  was  weighted  with  a  ooverinff  of  about  5  inches  of  rock  and 
the  bank  above  the  mattress  paved  with  rook  from  6  inches  to  1  foot  in  thickness, 
the  greatest  weight  of  stone  being  placed  near  the  junction  of  the  mattress  and  the 
paved  bank.  The  miittreas  was  strengthened  by  three-eighths-inch  wire  strand  woven 
through  it  in  parallel  rows  10  feet  apart,  both  longitudinally  and  transversely.  The 
longitudinal  rows  of  strand  were  placed  on  the  under  si&e  of  the  mattress,  the  trans- 
verse on  the  upper  side,  the  lower  strand  being  drawn  up  through  the  mattress  at 
their  intersection  and  the  upper  strand  looped  around  it,  a  strong  fastening  being 
made  at  the  inner  selvage  and  the  strand  carried  up  the  slope  to  the  top  of  the  bank, 
where  it  was  secured  to  an  anohor  consisting  of  a  oottonwood  log  10  inches  in  diam- 
eter buried  4  leet  below  the  surfaoe  of  the  ground,  thus  anchoring  the  mattress  to 
the  bank  every  10  feet.  The  new  mattress  is  4,270  feet  long,  having  an  area  of  408,000 
square  feet,  oovered  with  an  average  thicl^ness  of  5  inches  of  rock ;  the  adjacent 
bank,  having  an  area  of  about  180,0(K>  square  feet,  was  paved  to  an  average  thickness 
of  10  inches.  The  whole  work  required  9,397  cubic  yards  of  rock,  2,411  oords  of 
brush,  and  about  110,000  linear  feet  of  three-eighths-inoh  wire  strand,  giving  an 
average  of  2.2  cubic  yards  of  rook,  0,6646  cords  of  brush,  and  25.77  feet  of  wire  strand 
to  ea<m  linear  foot  of  revetment.  As  stated  in  the  foregoing,  the  new  mattress  was 
commenced  300  feet  below  the  point  proposed  for  the  head  of  the  revetment  because 
the  old  mattress  covering  this  part  of  the  reach  was  found  to  be  in  good  condition ; 
but  the  bank  over  this  portion  was  sraded  and  paved  with  rook  to  a  thickness  of 
about  8  inches  dowiTto  the  edge  of  tne  old  mattress.  The  cost  of  this  revetment  is 
shown  in  detail  in  Exhibit  B. 

Dm  AT  HEAD  OF  BSYBnoDnr. 

The  dike  is  100  feet  long,  extending  out  normal  to  the  current,  with  a  T-head  60 
feet  long  at  right  angles  to  it.  The  foot  mat  to  proteot  the  piles  from  soour  was 
woven  alter  the  river  had  frozen,  on  ice  about  8  inches  thiok,  and  was  sunk  by  load- 
ing it  with  rook,  until  the  weight  was  sufficient  to  break  the  ice,  commeucing  at  the 
downstream  side  and  working  up;  when  all  but  a  small  portion  of  the  upper  side 
had  been  sunk  a  larj^e  amount  of  rook  was  placed  on  that  part,  the  mooring  cables 
out,  allowing  it  to  sink  to  the  bottom  of  the  river  in  proper  position. 

The  stem  or  main  dike  consists  of  two  rows  of  piles  10  feet  apart,  the  piles  in  the 
rows  being  also  10  feet  between  centers.  The  T-head  contains  three  rows  5  feet 
apart,  the  piles  in  the  rows  also  5  feet  apart.  Th e  upper  end  of  the  T-head  is  V-shaped, 
with  three  clusters  of  three  piles  each  in  the  outside  of  the  V ;  the  piles  in  these 
clusters  are  lashed  together  with  wire  rope.  The  dike  is  braced  throughout  with 
6  by  8  inch  pine  timbers,  bolted  to  the  piles  with  three-fourth  iuch  screw  bolts. 

The  three  rows  of  the  T-head  have  additional  braces  of  pine  piles  about  14  inches 
in  diameter  running  their  entire  length  and  bolted  to  each  pile  in  the  row  with 
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1-inoh  screw  bolts.  The  piles  in  the  T-head  have  a  penetration  of  about  33  feet  and 
are  driven  in  from  9  to  12  feet  of  water,  so  that  the  points  are  from  42  to  45  feet 
below  the  snrface.  Almost  the  entire  T-head  was  filled  with  rock  to  aboat  low> 
water  surface.    Tbis  dike  stood  the  heavy  break-up  last  March  without  damage. 

On  account  of  the  unex]>ected  closing  of  the  river  November  12,  the  five  working 
barges  were  frozen  in  the  ice  alons  the  work  and  were  pulled  out  to  the  top  of  the 
revetment.  After  the  break-up  in  March  Lhey  were  launched  and  towed  to  the  Sioux 
Ice  Harbor.    The  cost  of  this  dike  is  shown  in  detail  in  Exhibit  C. 

DIKE  REPAIRS. 

It  was  thought  necessary  to  reinforce  the  bracing  in  the  T-heads  of  14  of  the  16 
dikes  on  the  upper  front  of  Sioux  City  before  the  spring  break-up,  so  diagonal  and 
drop  braces  were  added  to  the  regular  square  bracing.  The  break-up  was  much  more 
severe  than  usual,  and,  notwithstanding  the  strengthening,  considerable  damage 
was  done  to  them.  The  screening,  which  in  some  places  was  slightly  broken,  was 
repaired. 

The  cost  of  the  above  repairs  are  given  in  Exhibit  D. 

THE  8I0UX  ICE  HARBOR. 

At  the  end  of  the  last  fiscal  year  the  bank  had  been  graded  along  the  whole  Gov- 
ernment tract,  an  incline  graded  for  boat  ways,  and  the  entire  tract  plowed,  leveled, 
and  seeded.    (Report  of  Chief  of  Engineers,  1896,  p.  1868.) 

There  was  allotted  for  the  project,  in  addition  to  the  sums  already  expended  for 
surveys  and  the  purchase,  a  sum  of  $3,675.  llie  details  of  the  modified  project  sub- 
mitted December  11,  1895,  were  to  grade  a  suitable  incline  for  laying  boatways  for 
a  distance  of  500  feet  along  the  shore  of  the  Big  Sioux  River,  near  the  middle  of  the 
Government  tract,  and,  above  and  below  the  incline,  to  set  mooring  posts  at  inter- 
vals of  150  feet,  to  grade  a  roadway  at  a  convenient  point  near  the  ways  to  the  river, 
and  to  suitably  fence  in  the  tract  owned  by  the  Government.  It  was  also  further 
proposed  to  clear  a  channel  through  the  bar  at  the  mouth  of  the  Big  Sioux  River,  at 
such  times  as  the  necessities  of  the  case  should  require. 

As  stated  in  the  foregoing,  the  grading  of  the  incline  had  been  completed  during 


the  last  fiscal  year,  but  only  to  the  water  edge  at  a  2-foot  stage  of  water,  so,  if  the 
incline  is  used  at  a  lower  stage,  a  small  amount  of  grading  will  have  to  be  done.  A 
woven  wire  fence  on  cedar  posts  was  constructed  and  with  necessary  ^ates,  inclosing 
the  tract  purchased.  The  mooring  posts,  fourteen  in  number,  consisting  of  cylinders 
of  five-eighths-inch  steel  15  inches  in  diameter  and  10  feet  long,  with  a  cast-iron  cap, 
were  set,  seven  on  either  side  of  the  incline,  at  intervals  of  175  feet,  instead  of  150 
feet  as  proposed.  They  were  set  in  blocks  of  concrete  3  by  3  by  1  foot,  8  feet  below 
the  surface  of  the  ground,  and  held  at  the  surface  by  collars  of  concrete  5  by  5  by  1.5 
feet.  The  cylinders  were  also  filled  with  concrete.  The  ice  harbor  is  now  complete, 
but  it  will  be  necessary  to  expend  about  $600  annually  in  removing  a  bar  that  forma 
every  year  at  the  mouth  of  the  Big  Sioux  River. 

SURVEYS. 

A  surrey  of  the  river  in  the  vicinity  of  Sioux  City,  extending  npttream  from  the 
bridge  of  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railroad  Company  about 
10  miles,  was  commenced  August  18  and  completed  August  31. 

A  portion  of  the  river  at  Yankton,  S.  Dak.,  was  surveyed,  beginning  a  short  dis- 
tance below  the  town  and  extending  up  about  11  miles.  It  was  commenced  October 
5  and  completed  October  24. 

The  survey  of  the  river  near  Elk  Point,  8.  Dak.,  was  commenced  October  27  and 
was  completed  November  17,  covering  a  distance  of  about  10  miles.  The  progress 
of  this  survey  was  seriously  retarded  by  the  extreme  severity  of  the  weather. 

The  river  near  Sioux  City  was  again  surveyed  in  April  and  May.  The  survey 
extended  from  near  the  south  limit  of  the  city  to  the  mouth  of  the  Big  Sioux  River. 

These  surveys  only  included  the  soundings,  bar  lines,  and  main  banks  of  the  river, 
except  at  Elk  Point,  where  the  old  slough  that  runs  back  to  the  town  was  accurately 
surveyed  from  where  it  leaves  the  present  river  to  where  it  joins  it  again. 

SLUICING  BARS  AT  MOUTH  OF  BIG  SIOtFX  RIVER. 

On  October  17  the  snagging  steamer  Mandan,  with  a  small  crew,  was  put  in  com- 
mission to  sluice  a  channel  through  the  bar  at  the  month  of  the  Big  Sioux  River,  to 
make  the  ice  harbor  accessible  to  boats  for  winter  quarters.  A  fairly  good  channel 
to  the  harbor  was  completed  on  the  30th,  when  the  boat  was  laid  up  and  the  crew 
discharged.    The  cost  amounted  to  $550.93. 
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WATSR  GAUGES. 

The  following  water  ((anges  have  been  operated  during  the  year: 

Towniendf  Mont — This  is  a  standard  bridge  cable  gaage.  Reports  have  been 
reoeived  weekly  daring  the  whole  year,  the  gauge  being  read  twice  daily.  Distance 
above  Sioux  Cltv,  l,l(m  miles. 

Fori  Benton,  Jfaiit.— This  is  a  standard  bridge  cable  gauge.  The  record  is  complete 
for  the  year. 

BUmarek,  N.  Dak, — This  is  a  standard  bridge  cable  gauge.  In  December,  1896,  a 
new  scale  was  put  on,  and  since  then  the  readings  have  been  referred  to  the  low 
waler  of  1889,  instead  of  reading  an  approximate  eleTation  above  sea  level,  the  data 
for  which  was  gotten  from  railroad  levels.    The  record  is  complete  for  the  year. 

Fort  Pierre,  8,  Dak. — The  gauge  at  Fort  Pierre  is  a  movable  iron  cable  gauge. 
Record  complete  for  the  year. 

Sioux  City,  Iou>a,^-By  direction  of  the  secretary  of  the  Missouri  River  Commission, 
copies  of  the  record  have  been  received  weekly  daring  the  year. 

Hydrographs  for  each  of  the  above  places  have  been  plotted  from  the  records. 
Very  reepectfuily,  your  obedient  servant, 

F.  M.  TOWAB,  Assistant  Engineer. 

Capt.  J.  C.  SanfoRd, 

Corpe  ofEngineere,  U,  8.  A, 


Exhibit  A. 
Expenditure  on  account  of  plant  during  fiscal  year  ending  June  SO,  1897, 


ClaMiflcatiom. 

Labor. 

Material. 

Total. 

Care  and  repair  of  plant: 

Polling  oat,  repairing  and  laanohing  4  barges 

$751.32 
1, 392.  iO 

$221.60 
1,086.03 

$072.02 
2,478.43 

KewplMit  constructed : 

Two  barges,  70  by  20  by  5  feet;  one  b»rge,70  by  19  by  5  feet;  one 
pile-diiverhal(70b7l8by4feet....7. ......: 

Total 

3,851.35 

Exhibit  B. 

Cost  of4,i70feet  complete  revetment  at  South  Sioux  City,  Nehr.,  and  paving  hank  over  an 
additional  distance  ofSOOfeet,  during  the  fiscal  year  ending  June  SO,  1897. 


Classifleation  and  extent. 


Cost  in 
item. 


Total. 


1.228.56  cords  of  brush  purchased  and  delivered  on  bank  of  river  at  work,  at 
$1.M  per  cord 

1.218.57  cords  of  brash  parohased  and  delivered  on  bank  of  river  at  work,  at 
$1.48p«r  oord 


$1,933.24 
1,796.07 


8,628.65  cable  yards  of  rock  parchased  and  delivered  f.  o.  b.  cars  at  East  Sioox 
Falls,  S.  Dak.,  at  24.9  cents  per  yard,  and  2,437.67  oabic  yards  firom  the  same 
place,  f.  o.  b.  can,  at  28.4  cents  per  yard,  and  3,859.16  caoic  yards  from  Bow- 
ena,  S.  Dak.,  f.  o.  b.  cars,  at  28.4  cents  per  yard 

Freight  on  rook  from  points  of  deliyery  to  Sioax  Cii^,  Iowa 

Transporting  8,452.87  cabic  yards  of  rock  on  bargea  from  Sioax  City  across  the 
river  to  the  work,  at  44  cents  per  yard 

Transporting  6,013.01  cable  yards  of  rock  on  wagons  from  Sioux  City  to  work, 
at  3o.6  cents  per  yard 

Total  cost  of  roek 

Grading  bank: 

Bemovalof  17,084  cable  yards  of  earth,  at  5.5  cents 

Bemoval  of  6,565.8  cubic  yards  of  earth,  at  5.4  cents 


2, 667. 11 
7,336.20 

1,510.04 

2, 104. 73 


942.  37 
354.55 


Total  for  gradlnc 

Constrnction  ox  408,000  sqoare  feet  of  mattress : 

110,000  Unear  feet,  three-eigbths  inch  wire  strand,  at  80  cents. 
Weaving  and  anchoring  to  bank 


880.00 
5, 781. 70 


Cost  per  square  foot,  $0,150. 
Ballasting  mattress  and  bank,  0,406  oubio  yards : 
Labor,  handling  9,406  eubic  yards 


Total  cost  of  4,570  linear  feet  of  revetment. 
Cost  per  linear  fbot,  $6,82. 


8. 466. 31 


$3,729.81 


13,717.08 

1,297.92 
6,661.70 
3, 466. 31 


28,872.32 
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Exhibit  C. 

Coii  of  amsimetiim  of  dike  160  feei  in  length  (dlUneing  60  feei  for  T-head)  ol  ^Md  or 

SoHth  Sioux  City  revetment. 

Cla«8i6oAtion. 


66Mkpile« llneftp  feet. 

7pine  piloB  (nsod  forbracioc) do... 

Norway  nine  for  walos  and  braoM feet  B.  M. 

Rock  delivered  on  river  bank  ntiliko cubic  yards. 

Bruiih  delivered  on  river  bank  atdikc cords. 

Screening  poles  delivered  on  river  bank  nt  <lik« do... 

Three-eigbtbs-inoh  strand  for  mooring,  lashing,  and  foot  mattre88l..linoar  foot. 

Screw  bolU number. 

Washers.  O.G pounds. 

Labor  as  follows: 

Pile  d r j V iiiij  (1 ,705  feet  penetrntlon) 

Weaving  and  sinking  matti'C8S,  bracing  and  screening  dike 


Total 2,870.03 


$07.21 

23.80 

203.87 

016.38 

174.64 

17.50 

28.00 

12.00 

&30 


Exhibit  D. 

Co$t  of  repairing  dikee  No,  S  to  No.  16  {Sioux^  City  front)  during  th€  fleeal  jf«er  ending 

June  SO,  1897. 


Clflsslfl  cation. 

Quantity. 

o^ 

Norway  jdne  for  bracing  .... 

feotB.M.. 

3,074 
400 
50 

f78.00 

Screw  lioltf* 

nuiiilH*r. . 

20.00 

Wash  era                    

_. nniiiiiln. 

.00 

Labor, braciii"  iiikrs - - 

214. 67 

Total 

813. 57 

Za. 

IMPROVEMENT  OF  UPPER  MISSOURI  RIVER  BY  SNAQGING. 

The  work  of  removiog  soags  and  other  obstructions,  and  of  temporary 
improvement  (to  be  done  by  snagging)  at  the  worst  bars,  in  the  "  sandy 
river,"  viz:  From  Carroll,  Mont,  to  Sioux  City,  forms  part  of  the  proj- 
ect submitted  by  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  Sep- 
tember 7,  1891,  for  the  general  improvement  of  the  Missouri  Kiver 
between  Sioux  City  and  Fort  Benton  (printed  in  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  pp.  2248-2249).  The  estimated  cost  is 
$50,000  annually.  This  work  has  been  carried  on  since  1891,  under 
allotments  from  appropriations  for  the  general  improvement  of  the 
river  and  under  special  appropriations.  The  removal  of  snags  in  the 
river  between  Great  Falls  and  the  canyon  next  below  Stubbs  Ferry  is 
provided  for  in  the  approved  project  for  that  work. 

For  the  work  on  the  sandy  river  three  snag  boats,  constructed  or 
purchased,  are  maintained.  These  are  the  James  B.  McPhersofij  steel 
hull;  the  Josephine,  wooden  hull;  and  the  Mandan^  steel  hull.  All 
have  steam  propelling  power.  (For  a  full  description  of  these  boats, 
see  Annual  Eeport  of  the  Chief  of  Engineers  for  1895,  p.  2238.) 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  item 
of  appropriation: 

Iniprovinpr  Upper  MisHouri  River  by  onagging^  fifty  tbonflSDcl  dollars. 

The  project  for  the  expenditure  of  this  appropriation,  adopted  July 
14, 189U,  provides  for  removing  snags  and  other  like  obstruotiona  in 
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the  Missouri  Eiver  between  Stabbs  Ferry,  Montana,  and  the  south 
lunits  of  Sioux  City. 

At  the  beginning  of  the  fiscal  year  the  Josephine  was  at  work  on  the 
river  between  Fort  Yates  and  Fort  Berthold,  N.  Dak,  The  two  other 
boats  were  laid  up  at  the  Sioux  Ice  Harbor. 

Daring  the  remainder  of  the  season  the  Josephine  worked  between 
Pierre,  S.  Dak.,  and  Fort  Berthold.  The  MoPherson  was  commissioned 
in  August,  and  worked  until  the  close  of  the  season  between  Sioux  Oity 
and  Pierre.  The  Mandan  was  employed  for  a  short  time  just  before  the 
close  of  the  season  in  sluicing  a  channel  through  the  bar  at  the  mouth 
of  the  Big  Sioux  Biver,  which  obstructed  the  approach  to  the  ice 
harbor. 

Early  in  the  present  spring  the  Josephine  left  Pierre,  where  she  had 
wintered,  for  Sioux  City  for  repairs.  On  her  arrival  her  crew  was  trans- 
ferred to  the  Mandan^  which  then  proceeded  to  Bismarck,  N.  Dak.,  and 
has  since  been  engaged  in  snagging  work  between  Fort  Yates  and  Fort 
Berthold. 

Good  progress  has  been  made  in  the  repairs  of  the  Josephine^  which 
include  replacing  her  boilers  by  new  ones. 

Swmmary  of  work  of  hoaUy  July  1,  1896,  to  June  SO,  1897. 


Snag  boat. 

s 

SnagB 
removed. 

SnagB 
aban- 
doned. 

Trees 
feUed. 

Miscel- 
laneous ob- 
stmctions 
lemoved. 

Miles  ran. 

Up. 

Down. 

McFhorson 

250 
104 

1 
9 

1 

6 
1,448 
1,278 

19 
93 
126 

520 

967 

1,228 

520 

Josephine 

1,606 
619 

Mf^T!^«*^    

Total 

718 

11 

2,732 

228 

2,715 

2,745 

The  work  has  been  done  by  hired  labor  and  purchase  of  material. 

By  the  above  work  the  channel  as  it  existed  when  worked  on  has 
been  fairly  well  cleared  of  snags ;  but  as  the  channel  is  constantly  shift- 
ing and  uncovering  old  snags,  and  trees  are  by  erosion  of  the  banks 
being  constantly  washed  into  the  river,  forming  new  ones,  it  can  not  be 
said  that  the  river  has  been  kept  fully  clear  of  these  obstructions.  It 
has  been  necessary  to  make  the  950,000  appropriated  by  act  of  June  3, 
1896,  cover  the  expenses  of  two  years'  snagging  work,  as  well  as  of  the 
extraordinary  repairs  of  the  Josephine,  which  were  absolutely  necessary, 
so  that  less  than  onehalf  the  sum  estiniated  as  the  least  for  which  the 
three  boats  can  be  continuously  operated  during  navigation  seasons  and 
the  river  kept  thoroughly  cleared  of  snags  was  available  for  each  of  the 
two  years^  work. 

WORK  BEQUIRED. 

The  removal  of  snags  and  rocks  from  the  channel  must  form  an  essen- 
tial part  of  any  general  plan  for  the  improvement  of  the  Missouri  liiver 
that  may  be  adopted.  Until  the  channel  has  been  absolntely  fixed  in 
position  by  permanent  works  obstructions  will  constantly  form  in  the 
channel,  and  consequently  the  work  of  removing  them  should  be  unin- 
terrupted, except  as  the  river  is  closed  by  ice.  To  properly  do  the  work, 
the  750  miles  of  river  between  Sioux  City  and  Fort  Berthold  should  be 
constantly  patrolled  by  the  three  snag  boats,  about  one-third  of  this 
length  of  river  being  allotted  to  each.  To  so  operate  the  boats  and 
keep  them  in  repair,  not  less  than  (50,000  annually  is  required.  This 
estimate  contemplates  also  temporary  imiirovement  of  the  worst  shoals 
by  sluicing,  which  can  be  done  by  the  snag  boats.  The  day  when  the 
BNO  97 139 
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Upper  Miasoari  will  be  permanently  improved  in  the  Intereats  of  navi- 
gation is  probably  far  distant.  In  the  meantime  navigation  can  be 
greatly  benefited  by  continuons  temporary  work  at  a  comparatively 
small  cost. 

Money  statement 

July  1,  1896,  balance  unexpended $52,953.05 

Jane  30,  1897,  amount  expended  during  fiscal  year 27, 417. 61 

July  1,  1897,  balance  unexpended 25,535.44 

July  1,  1897,  outstanding  liabili ties $5, 410. 00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 1, 920. 00 

7,330.00 

July  1, 1897,  balance  available 18,2(^.44 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899.    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


AvMunt  and  date  of  all  appropriaUans  far  improving  Upper  Missouri  Biver  by  snagging. 

March  3, 1893 $50,000 

August  18, 1894 50,000 

June  3,1896 50,000 


Abstract  of  proposals  for  labor  and  material  for  improving  Upper  Missouri 
gingj  received  and  opened  during  the  fiscal  year  ending  June  30, 1897, 
Sanford,  Corps  of  Engineers. 


Biver  by  snag- 
by  Capt.  J.  C, 


Kame  and  addresa  of  bidder. 


Character  of  work  or 
supplies. 


Date  of 
opening. 


Quantity 
or  ex  tent 
of  pro- 
posal. 


Bid. 


Keniarks. 


C.  A,  Burton,  Bismarck,  K. 
Dak. 


Hiram  R.  Lyon,  Mandan,  K. 

Dak. 
Gillis  Bros.,  Kew  Salem,  N. 

Dak. 
J.   A.   Barnes,  Bismarck,  19. 

Dak. 
Fredk.   Spencer,    sr.,    Sioux 

City,  low^. 


Jos.  F.  Wangler  Boiler  and 
Sheet  Iron  Works  Co.,  St. 
Louis,  Mo. 


Brown  Coal  Co.,  Sioux  City, 
Iowa. 


L.  G.  Everist,  Sioux  City,  Iowa. 


W.  B.  Webb,  Sioux  City,  Iowa 


Glenwood  Coal  and  Ice  Co., 
Sitfux  City,  Iowa. 


1697. 
Coal  for  snag  boats,     Feb.    8 

delivered  at  st«am-  ; 

boat    landing,  Bis-  i 

marck.  I 
do '...do  .... 


.do. 
.do. 


.do... 
-do... 


Terii. 
250 


250 
250 
250 


Fumishinff  and  set- 
ting up  two  boilers 
for  snag  boat  Jose- 
phine. 

-T-do 


Mar.    8 


Ooiil  for  snag  hoatt^ 
delivered  at— 

Sioux  City,  Iowa 

Yankton,  S.Dak 


Bunning   Water,    8. 

Dak. 
Pierre,  S.  Dak 


Sioux  City,  Iowa 

Yankton,  S.  Dak 

Kunning   Water,    S. 

Dak. 

Pierre,  S.  Dak 

Sioux  City,  Iowa 

Yankton,  S.  Dak 

Running   Water,    S. 

Dak. 

Pierre,  S.  Dak 

Sioux  City,  Iowa 

Yankton ,'S.  Dak 

Rnnniug    Water,    S. 

Dak. 
Pierre,  S.  Dak 


.do. 


Apr.  15  I 


Apr.  15 


Apr.  15 


Apr.  15 


250 

250 

20 

20 

100 

100 

200 

200 

250 

20 

100 

200 

250 

20 

100 

200 
250 
20 
100 

200 


PM'ton. 
fl.85 


1.87 

2.00 

2.10 

3,717.70 

2. 846. 00 


2.76 
2.74 
3.85 
3.80 
4.53 
4.30 
4.59 
4.82 
2.58 
3.80 
4.85 

4.59 
2.70 
3.85 
4.45 

4.95 
2.67 
3.50 
4.1U 

4. 65 


Awarded. 


Bid  r^ected. 


Bid  r^1ect«d; 
purchased  in 
open  market. 


Awarded. 
Awarded. 
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list  ofcontraeU  in  force  during  fiscal  year  ending  June  SO,  1897 ^  improving  Upper  Miesouri 

River  by  snagging. 


Name  and  address  of 
bidder. 

Character  and  extent. 

Price. 

Date  of 
approval. 

Date  of 
begin- 
ning. 

Date  of 

Remarks. 

Ton. 

18»7. 

1897. 

1897. 

CA.BurtoD,  Bismarck, 

Famishing  about  250  tons 

$1.85 

Mar.  26 

May  24 

Kov.  15 

In  force. 

N.Dak. 

of  lignite  coal  for  snag 
boat  and  pile  driver  at 

.  Biamarok,  N.  Dale. 

The  Brown  Coal  Co., 

Fumishingaboutaootons 

4.60 

June  21 

June  10 

-.-.do... 

Do. 

Sioux  City.  Iowa. 

of  Iowa  lump  coal  at 
Pierre.    S.    Dak.,    for 

snag  boats  and   tow- 

boat. 

L.  G.  Everist,  Sioux 

Furnishing  abont2M  tons 

2.58 

May  18 

June  23 

....do... 

Do. 

City,  Iowa. 

of  Iowa  lump  coal  at 
Sioux  City,  Iowa,  for 

snag   boats  and   tow- 

boat. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH 

DAKOTA. 

TJnder  approved  projects  for  the  general  improveraent  of  this  river, 
work  had  been  done  between  1879  and  1885  between  Miles  City  and  the 
mouth,  and  a  survey  of  this  portion  of  the  river  had  been  made.  The 
project  has  since  been  suspended,  navigation  having  ceased.  There 
being  a  prospect  of  resumption  of  navigation  this  season  between  Glen- 
dive  and  the  mouth,  it  has  been  recommended  that,  in  case  such 
resumption  is  shown  to  be  probable,  a  portion  of  the  balance  remaining 
to  the  credit  of  this  improvement  be  expended  in  removing  snags  and 
other  obstrnctions,  and  in  making  an  examination  of  the  worst  shoals 
between  Glendive  and  the  mouth. 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  item 
of  appropriation : 

Improving  Yellowstone  Riyer,  Montana:  Continainijf  improvement,  ten  thonsand 
dollare,  whicli  sara  shall  be  expended  at  or  near  Glendive,  Montana. 

The  project  adopted  October  16,  1896,  for  the  expenditure  of  the 
above  appropriation  provides  for  the  protection  of  the  caving  right 
bank  of  the  river  in  front  of  Glendive  for  alwut  one-half  mile  above 
the  bridge,  by  grading  and  pavf ng  the  bank  above  low-water  level. 

It  being  important  to  do  the  grading  and  the  lower  portion  of  the 
paving  at  as  low  a  stage  of  the  river  as  possible,  work  was  begun  in 
the  latter  part  of  October  and  was  continued  through  the  winter  as 
weather  permitted  ihe  delivery  of  rock.  It  was  completed  during  the 
present  month.  The  paving  extends  to  a  height  of  14.5  feet  above  low 
water,  and  was  laid  with  unusual  care  in  order  to  present  a  smooth 
surface  to  the  running  ice  during  spring  break-ups. 

A  map  of  the  locality  accompanies  this  report. 

Work  was  done  by  hired  labor  and  purchase  of  material.  It  was 
under  the  immediate  charge  of  Assistant  Engineer  Bathurst  Smith, 
whose  report  is  appended  : 

Money  statement 

Jnly  1, 1896,  balance  unexpended $21,720.41 

June  30, 1897,  amount  expended  daring  fiscal  year 9, 948. 69 

July  1, 1897,  balance  unexpended 11,771,72 

July  1, 1897,  outstanding  liabilities 51.31 

July  1,1897,  balance  available 11,720.41 
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Amount  and  date  of  all  appropriationo  for  improving  TeUow$tone  Bicer, 

1878  (allotment  for  sorveyB  from  appropriation  for  examination  and  sarveys) .  $15, 000 

1879 25,000 

1880 16,000 

1881 20,000 

1882 20,000 

1884 20,000 

1886 18,750 

1896 10,000 


Ah$traei  ofpropo$aUfor  material  for  improving  T&llow$tone  Bivor^  Monio^a^  at  OUndivo^ 
reooivod  amd  opened  during  the  jUoal  year,  June  SO,  1897,  hg  Capt.  J,  C,  Sattford,  Corpe 
of  Bngineore, 


Kame  and  addieM  of  bidder. 


Chanusterof 
work  or  supplies. 


Date  of 
opening. 


Quantity 
or  extent 
of  pro- 
posal. 


Bid. 


▲mold  Griffln,Glendiye,Mont. 

Owen     Lorerine,     Newton, 

Mont 
John    F.    Bntler,    Glendireu 

Moni. 


Riprap  stone  at 
Ulendire, 
Mont 

....do 


1896. 
Deo.  81 


.do  •••••••... 


.do... 
.do 


Ou.yda. 
2,600 


2,600 
2,600 


0u.yd9. 
$2.26 


2.20 
L84 


Bide  refected.  Pnr> 
chased  in  open  mar- 
ket at  $1.00  per  onbio 
yard. 


BEPORT  OF  MR.  BATHUR8T  8MITH|  A8SI6TAKT  XNGINEBR. 

Glkndivb,  Momt.,  July  7, 1897. 
Captain:  I  haye  the  honor  to  submit  the  following  report  on  the  work  of  improy- 
inffthe  Yellowstone  River  at  Glendive,  Mont.,  during  the  fiscal  year  ending  June  30, 

liie  obleot  of  the  work  at  this  point  was  to  prevent  the  erosion  of  the  riyer  bank 
at  Glendiye,  by  grading  it  to  a  slope  suitable  for  revetting,  and  by  paving  it  to  the 
elevation  of  average  high  water.  The  lower  portion  of  the  bank  for  several  feet 
above  low  water  consists  of  a  hard  and  tongh  bine  clay  or  soft  soapstone,  which 
erodes  slowly. 

Above  the  nard  clay  is  a  stratum  of  gravel,  mixed  with  sand,  from  2  to  4  feet  thick. 
Above  the  stratum  of  gravel  the  bank  consists  of  clay  and  very  fine  sand,  strongly 
impregnated  with  alkali.  Both  the  gravel  and  the  bank  above  cut  rapidly  when 
reached  by  running  water. 

The  cutting  of  the  bank  at  Glendive  is  mainly  due  to  a  sharp  bend  in  the  river 
Just  above,  which  causes  the  water  to  flow  against  the  bank  at  an  angle  of  60  degrees. 

Owing  to  the  firm  clay  foundation  no  subaqueous  revetment  was  thought  neces- 
sary, the  lower  portion  of  the  paving  being  made  of  extra  thickness.  The  revetment 
was  begun  at  a  point  25  feet  above  the  county  highway  bridge,  and  continued  up 
the  river  bank  2,305  feet  to  the  old  month  of  Cains  Creek,  and  was  carried  up  the 
creek  135  feet  to  prevent  flanking.  • 

At  the  bridge  and  for  1,500  feet  above,  the  bank  averages  27.5  feet  above  low 
water,  sloping  down  to  13  feet  above  low  water  at  1,200  feet  above  the  bridge,  and 
averaging  12  feet  above  low  water  the  remainder  of  the  distance. 

It  being  thought  necessary,  in  order  to  complete  the  work  before  the  June  rise  of 
1897,  to  put  in  the  lower  portion  of  the  revetment  with  the  river  at  a  low  stage, 
I  was  ordered  by  you  to  Glendive,  October  24,  1896,  and  reached  that  place  October 
26.  Grading  was  begun  October  28,  and  continued  until  it  was  interrupted  by  a 
blizzard,  November  24,  the  greater  portion  being  completed. 

The  soil  was  found  very  hard,  and  it  had  to  be  loosened  up  with  a  4-hor8e  plow 
and  with  picks  before  scrapers  could  be  used. 

The  hardness  of  the  soil,  the  height  of  the  bank  to  be  graded,  and  the  fact  that 
part  of  the  grading  had  to  be  done  after  the  ground  was  frozen  hard,  made  the  grad- 
ing more  expensive  than  under  normal  conditions. 

in  order  to  push  forward  the  work,  an  a^eement  for  furnishing  1,200  cubic  yards 
of  stone  within  thirty  days,  at  $1.50  per  cubic  yard,  was  made  November  9,  on  ten-day 
proposals. 
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The  delivery  was  completed  December  22.  Formal  bids  for  fumiBhing  the  remain- 
der of  the  stone  required  for  the  work  were  opened  December  81.  The  lowest  bid 
received  was  $1.84  per  cubic  yard.  This  price  being  considered  excessive,  it  was 
recommended  that  all  the  bids  be  rejected  and  the  stone  be  bought  in  open  market. 

A  written  a^preement  was  made  February  1, 1897,  with  Mr.  Owen  Lovering,  to  fur- 
nish 2,200  cubic  yards  of  stone  at  $1.60  per  cubic  yard. 

The  delivery  of  stone  under  this  agreement  was  begun  February  16  and  was  com- 
pleted Jnue  19. 

The  paving  of  the  lower  portion  of  the  bank  was  begun  November  28,  and  oontinued, 
with  some  interruption  from  a  rise  in  the  river,  until  January  16,  when  work  was 
suspended  on  account  of  lack  of  material. 

Tne  river  froze  over  November  11 .  About  December  10  the  riyer  rose  4  feet,  forcing 
heavy  masses  of  ice  up  the  ^aded  bank. 

The  clearing  away  of  this  loe,  together  with  the  fact  that  the  river  remained  up  1.6 
feet  hieher  than  before,  made  the  rest  of  the  foundation  work  more  expensive. 

Work  was  resumed  March  3,  and  continued  until  March  27,  when  it  was  suspended 
on  account  of  the  breaking  up  of  the  ice  in  the  river.  It  was  resumed  April  17  and 
continued  until  completed,  June  23. 

When  the  ice  in  the  river  broke  up,  the  upper  edge  of  the  revetment  was  5  feet 
above  low  water,  except  for  700  feet  at  the  jower  end,  which  was  10.6  feet  above 
low  water. 

The  river  ran  for  several  days  at  the  rate  of  7  to  8  miles  per  hoar,  at  a  stage  from 
8  to  12  feet  above  low  water,  and  with  heavy  runs  of  ice  at  intervals. 

The  break-up  had  no  effect  on  the  work,  except  to  flatten  down  the  upper  edge  of 
the  revetment  and  to  cut  away  the  graded  bank  to  some  extent  above  tne  stone. 

For  1,840  feet  above  the  lower  end  the  revetment  was  carried  to  a  height  of  14.5 
feet  above  low  water,  which  is,  as  nearly  as  could  be  ascertained,  about  2  feet  higher 
than  the  highest  June  rise  for  twelve  years,  the  extra  height  being  added  to  prevent 
washine  by  the  waves. 

For  the  remaining  600  feet  the  revetment  was  carried  to  the  top  of  the  bank,  which 
averages  about  12  feet  above  low  water. 

The  stone  was  i>laced  on  the  bank  evenly,  and  with  as  smooth  a  surface  as  possi- 
ble, to  prevent  tearing  by  the  ice. 

As  completed,  the  revetment  is  laid  to  a  slope  of  about  1  on  2.6,  extends  up  the 
slope  about  35  feet,  and  averages  about  12  inches  in  thickness.  The  progress  of  the 
work  was  regulated  by  the  delivery  of  stone,  which  was  slow,  due  to  the  severe  win- 
ter weather  and  the  poor  condition  of  the  roaids,  and  to  the  fact  that  there  was  no  one 
in  Olendive  eanipped  for  such  work,  and  that  the  rock  in  the  vicinity  of  Glendive 
is  of  poor  quality  and  has  to  be  carefully  selected. 

The  winter  was  long  and  severe,  having  set  in  about  the  first  of  November  and 
lasting  until  the  last  of  March. 

Over  one-half  of  the  work  was  done  durine  the  winter. 

The  cost  of  the  work  was  increased  by  the  nigh  price  of  labor  in  Glendive  Mid  by 
the  necessity  of  working  during  the  winter  in  order  to  complete  the  work  before  the 
June  rise.  After  the  completion  of  the  revetment  a  cable  gauge  (standard  type  of 
Missouri  River  Gomnussion)  was  put  in  on  the  east  span  of  the  oridge. 

The  cost  of  the  revetment  work  in  detail  is  shown  in  Exhibit  A  attached  to  this 
report. 

Very  respeotfiilly,  yonr  obedient  Sdrrant, 

BATHUBflT  Smuh,  A$9i$iami  Bngine&r, 
Capt.  J.  C.  Sakvobd, 

Exhibit  A. 

Cm<  of  if, 440  linear  feei  of  ampUU  rm>eimeni  at  GUiMMf  M&ni.,  dwHmg  the  fltcal  year 

emdimg  Jwne  30,  lffP7. 


dMsiiloatloii  sad  flxtenii 


Cost  in 
Item. 


TotaL 


1,227  oqMo  yards  of  stone,  st  $1.50  per  onbio  yard.  deU-rored  on  river  bank. . . 
2,204.9  cnbio  yards  of  stone,  at  $1.60  per  onbio  yard,  delivered  on  river  bank. 

Total  coat  delivered  on  bank,  at  $1.6642pw  onbio  yard. 


$1,840.60 
8,627.84 


Total  coat  delivered  on  iMuik,  at  $1.5642  per  onbio  yard 

Grading  bank,  2,440  linear  feet,  oontaining  11,800  onbio  yards  of  earth,  at  $0.1305 

per  onbio  yard:  Labor 

Bevetting  bank,  8,4^1.0  onbio  yards,  at  $0.6873  per  onbio  yard;  Labor 

Total  oost  of  2,440  linear  ftet  of  ravetmeat^  at  $8  JA18  per  linear  iboS 


1,646.56 
2,356.80 


0.872.6$ 
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IMPBOVEMKNT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS,  OFFICER  I^ 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  ObioD  River,  Tenneesee.  I  3.  Cumberland  River,  Tennessee  and Ken- 

2.  Forked  Deer  River,  Tennessee.  |  tuoky. 


SUBVBTS. 


4.  North  fork  of  Forked  Deer  River.  Ten- 
nessee, from  Dyersbnrg  to  the  Obion 
River. 


5.  Month   of  Cnmberlaod  River,  Ken- 
tucky. 


Engineer  Office,  United  States  Army, 

yashville,  Tenn.j  July  17, 1897. 
General:  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

iJhief  of  EngineerSy  U.  8.  A. 


AAi. 

IMRROVBMENT  of  OBION  RIVER,  TENNESSEE. 

This  stream  is  formed  by  the  junction  of  the  !^orth  and  South  forks 
in  the  western  part  of  Tennessee,  and  flows  in  a  generally  southwesterly 
direction  for  about  75  miles  to  the  Mississippi.  In  its  course  the  Obion 
receives  the  overflow  from  Eeelfoot  Lake,  and  about  3^  miles  from  its 
mouth  the  waters  of  the  Forked  Deer  Biver. 

An  examination  of  this  stream  was  made  in  1880.  (Beport  of  the 
Chief  of  Engineers,  1881,  pp.  1486-1489.)  An  instrumental  survey  was 
made  in  1891  from  the  railroad  bridge  at  Obion  to  the  mouth  of  the 
river,  a  distance  of  68.8  miles,  having  a  fall  of  27  feet.  (Beport  of 
Chief  of  Engineers,  1891,  pp.  2296-2301.) 

The  project  for  the  improvement,  based  upon  the  survey  of  1891,  and 
the  estimate  of  $50,000,  seeks  to  secure  at  low  water  a  navigable  chan- 
nel of  not  less  than  3  feet  depth  between  Obion,  Tenu.,  and  mouth  of 
river,  about  68.8  miles,  by  dealing  the  channel  of  snags,  drift,  and 
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overban^Dg  trees;  constracting  wiDg  dams  at  the  most  obstrnctiye 
sboals;  straiglitening  the  very  crooked  channel  by  cutting  through 
several  sharp  bends  and  making  the  cut-offs  snflQciently  wide  and  deep 
by  clearing,  'grubbing,  and  excavating;  closing  the  old  channel  by 
means  of  pile  and  brush  dams  where  necessary. 

On  June  1, 1897,  the  above  project  and  estimate  were  set  aside  or 
modified  so  as  to  provide  simply  for  the  work  of  removal  of  such  sur- 
face obstructions  as  prevent  navigation,  and  for  the  maintenance  of  the 
channel  as  improved  from  year  to  year,  for  the  reason  that  it  was  not 
considered  possible  to  obtain  a  depth  of  3  feet  at  low  water  by  the 
methods  proposed  in  the  original  project,  and  that  the  original  estimated 
cost — $50,000 — was  wholly  inadequate  to  produce  the  results  called  for. 

Practically  all  the  work  done  on  this  river  has  been  to  remove  drifts, 
snags,  overhanging  trees,  etc.  The  only  satisfactory  method  has  been 
to  do  the  work  at  extreme  low  water,  cut  the  trees,  limbs  and  snags, 
etc.,  into  short  pieces  and  either  let  them  float  off,  or,  if  too  heavy,  drop 
them  in  deep  holes.  Dynamite  has  also  been  used  to  break  up  snags. 
Drifts  and  snags  are  of  course  constantly  recurring,  so  that  much  of 
the  river  has  had  to  be  gone  over  again.  The  clearing  of  the  river 
has  already  increased  the  current  somewhat,  thus  lowering  the  water 
surface. 

A  channel  free  from  snags  and  trees  is  all  that  can  be  legitimately 
expected.  This  will,  however,  be  thoroughly  satisfactory  to  the  com- 
mercial interests  on  this  river,  as  the  Mississippi  keeps  it  at  a  good  stage 
for  a  great  part  of  the  year.  The  lower  Obion  especially  is  much  affected 
by  the  Mississippi  Biver. 

During  the  present  fiscal  year  the  channel  has  been  worked  over  from 
Obion,  Tenn.,  to  the  mouth  of  the  river,  68.8  miles.  Operations  were 
begun  in  July,  1896,  and  suspended  September  22,  1896.  Between 
Grindstone  Creek  and  Tiger  Tail — mouth  of  Forked  Deer  Biver— dis- 
tance about  10  miles,  the  chief  work  was  the  removal  of  trees  carried 
into  the  channel  by  the  caving  in  of  the  banks.  Some  timber  was  very 
large,  extending  across  the  channel,  and  the  removal  made  difficalt 
because  of  large  quantities  of  sand  deposited  in  around  the  tree  tops. 
Below  the  mouth  of  Forked  Deer  Biver,  3.8  miles,  from  the  same  cause, 
that  of  caving  banks,  a  large  number  of  snags  accumulated  in  the  chan- 
nel, extending  in  many  places  to  one- third  distance  across  the  channel, 
and  standing  from  2  feet  to  10  feet  above  low  water;  the  top  of  these 
snags  were  sawed  off'  at  about  18  incheci  below  low-water  line.  The 
work  done  consisted  of  680  snags  and  428  cords  of  drift  removed; 
1,896  snags  and  37  trees  topped;  514  leaning  trees  cat  down;  and  491 
logs  lying  along  the  banks  cut  up  and  removed  to  avoid  their  being 
carried  into  the  channel  at  high  water.  All  work  ha4S  been  carried  on 
by  the  hired-labor  system,  the  only  method  upon  this  stream  econom- 
ical and  advantageous  to  the  Government  and  the  work.  The  total 
amount  expended  during  the  fiscal  year  ending  Jane  30, 1897,  was 
$1,540.13,  in  detail,  viz: 

Pay  toIIb,  works $979.75 

Pay  toUb,  office 225.00 

SabsiBtenoe 124.86 

Traveling  expenses 37.77 

Fuel,  lights,  etc 10.95 

Boat  repaiis 82.60 

Tools  and  repairs 52.23 

Explosives 7.90 

Transportation  and  hauling 14.00 

MiBoellaneoas 5.07 

Total 1,640.18 
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The  fleet  employed  for  the  snagging  consisted  of  two  quarter  boats 
and  a  barge  fitted  with  a  steam  derrick.  At  times  a  small  extra  barge 
was  used  to  carry  away  the  snags  and  logs.  The  shallowness  and  nar- 
rowness of  the  channel  made  the  use  of  a  steamboat  uneconomical. 
Before  beginning  operations  the  fleet  was  towed  by  hired  steamer  to 
head  of  oi)erations  and  then  was  floated  down  while  working. 

The  commerce  of  this  stream  consists  principally  of  lumber,  which 
reaches  a  market  on  the  Mississippi  Biver.  Efforts  were  made  to  pro- 
cure data  of  the  shipments  during  the  present  fiscal  year,  but  without 
success.  The  commerce  of  the  Forked  Deer  Biver,  however,  as  reported, 
passed  through  the  lower  waters  of  Obion  Bi ver^  3^  miles,  in  its  passage 
to  the  Mississippi. 

Total  amonnt  appropriated $21,000.00 

Amount  expended 15,797.01 

Amount  avaUable 5,202.99 

Money  statement 

Jnly  L  1896,  balance  unexpended $6,743.12 

JnneSOy  ISQl,  amount  expended  daring  fiscal  year 1,540.18 

July  1, 1897,  balance  unexpended 5,202.99 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1899,  for  maintenance 2;  600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lfi66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiian$  for  improving  OUon  Biver,  Tennoum* 
Aot  of— - 

July  13, 1892 $7,500 

August  17,  1894 : 7,600 

Jane  3, 1886 6,000 

Total 21,000 


Li9t  ofiieamhoaU  (item-wheel)  plying  on 

Obion  Biver,  Tenneeeee, 

Kame. 

Length. 

BMadth. 

Depth. 

Toonage. 

Clrds 

FmL 

60 
53 
7L5 

FuL 

U 
11 
15 

2.5 
4.6 
4.5 

10 

Gnoie 

84.70 

JuBM  Tian^hUn 

28.76 

A  A  a. 

mPROVEllENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

L  The  Forked  Deer  Biver  aod  its  navigable  branches  ran  wholly  in 
the  State  of  Tennessee,  and  are  tributary  to  the  Mississippi  system. 
Examinations  of  these  streams  have  been  made  as  follows: 

1,  Of  the  North  Fork  and  Forked  Deer  Biver. — From  Dyenburg  to  mouth  of  the  main 
stream,  distance  about  29i  miles,  made  in  1873  under  act  of  March  3, 1873.  (Report 
Chief  of  Eagineers,  1874,  part  1,  pp.  372-380.) 

f.  Of  the  South  Fork,— From  Jackson  to  junction  with  North  Fork,  distance  about 
148  miles;  of  the  North  Fork,  from  Collins  to  the  mouth  of  Forked  Deer  River,  main 
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Btream,  distance  about  181  milea,  eaoh  made  in  1880  nnder  act  of  June  14,  1880. 
(Report  Chief  of  Engineers,  1881,  pp.  1489-1497.) 

3.  Of  the  North  Fork  below  Dyer$hurg,  Tmn.— Preliminary  examination  made  in  1886 
nnder  act  of  August  5,  1886.     (Report  Chief  of  Engineers,  1887,  pp.  1494-1495.) 

4,  Of  ihe  Forked  Deer  River, — From  Dyersburg,  Tenn.,  to  its  junction  with  the  Obion 
River  and  thence  to  the  Mississippi  River,  made  in  October,  1894,  act  of  August  17, 
1894.     (Report  Chief  of  Engineers,  1895,  pp.  2265-2275.) 

6.  Survey  of  the  North  Fork  of  Forked  Deer  Eiver,  Tennessee. — From  Dyersburg  to  the 
main  stream,  thence  to  Obion  River,  made  in  November,  1896,  nnder  act  of  June  3, 
1896.    (House  Ex.  Doc.  No.  282,  Fifty-fourth  Congress,  second  session.) 

The  original  condition  of  channel  way,  data  pertaining  t<>  original 
project  and  estimates,  expenditures  and  methods  of  work  on  the  main 
stream  and  its  navigable  branches,  are  discassed  in  Report  of  Ohief  of 
Engineers,  1896,  page  1901  et  seq. 

By  act  of  June  3, 1896,  $1,000  were  appropriated  for  << maintenance" 
of  the  improved  channel  of  the  Forked  Deer  River.  Of  this  amoant 
$985.36  was  expended  during  the  present  fiscal  year  upon  the  South 
Fork,  as  approved,  removing  surface  obstructions  from  the  channel  for 
a  distance  of  about  27  miles  below  Chestnut  Bluff.  An  expenditure  of 
$15.76,  balance  of  old  appropriation,  was  also  made  in  payment  of  con- 
tingent expenses. 

The  disbursements  are  classed  as  follows: 


PayroUs $830.16 

Traveling  expenses 19. 25 

Transportation 7.00 

Subsistence 55.85 

Fuel,  Ughts,  etc 25.20 


Explosives $45.75 

Tools,  rope,  etc 2.65 

Miscellaneous 15.76 


Total 1,001.12 


An  examiuation  of  the  channel  of  the  South  Fork  was  made  in  July, 
1896,  to  ascertain  what  was  necessary  to  be  done  for  maintenance  of  tlie 
improved  cbanne].  Operations  were  begun  October  11  and  suspended 
November  24,  by  rea»on  of  exhaustion  of  appropriation  for  maintenance. 
Work  done:  Nine  hundred  and  ninety  snags,  56  stumps  and  logs,  and 
391  cords  of  drift  removed;  1,186  snags  topped,  598  leaning  trees  cut 
down,  and  217  logs  lying  along  the  banks  cut  up  to  prevent  their  being 
carried  into  the  channel  at  high  water.  The  work  was  carried  on  in  a 
similar  manner,  and  as  a  measure  of  economy,  with  the  same  working 
force,  boats,  machinery,  etc.,  as  that  above  reported  for  the  Obion  Ei  ver. 

The  A.  M.  Stevens  Lumber  Company,  of  Dyersburg,  Tenn.,  doing 
business  largely  on  the  North  Fork  and  main  stream,  in  reply  to  the 
inquiry  "  What  benefits  have  been  derived  from  the  work  done  and 
what  are  the  prospective  advantages  to  be  derived  by  continuing  the 
improvement,"  states  that  "the  river  was  navigable  between  Dyers- 
burg and  Mississippi  Eiver  from  January  20  to  June  27, 1897,  and  that 
it  would  be  very  hard  to  estimate  the  benefits  derived  from  the  work 
already  done  on  this  river.  Suffice  it  to  say  that  if  the  work  had  not 
been  done,  by  this  time  the  river  would  most  certainly  have  been  almost 
entirely  impassable,  unless  it  would  be  when  the  river  was  at  flood-tide 
mark.^ 

Money  statement 

July  1, 1896,  balance  unexpended $1,015.76 

June  30y  1897,  amount  expended  during  fiscal  year 1,001. 12 

July  1,  1897,  balance  unexpended ^ 


14.64 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1899,  for  maintenance 3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oIyU  act  of  June  4, 1897. 
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II.  The  North  or  Middle  Fork  of  Forked  Beer  River ^  Tennessee^  from 
Dyersburg  to  the  OMon  River,  and  from  thence  to  the  Mississippi  River. — 
The  stream  from  Dyersburg,  Tenn.,  to  the  Mississippi  River,  about  33 
miles,  is  locally  known  as  the  North  Fork  from  Dyersburg,  Tenn.,  to 
its  junction  with  the  South  Fork,  8^  miles;  thence  to  the  Obion  Eiver 
as  the  Forked  Deer  Biver,  main  stream,  21  miles;  thence  to  the  Mis- 
sissippi Biver  as  the  Obion  Biver,  3^  miles,  and  has  been  heretofore  so 
provided  for  under  sundry  appropriations. 

A  survey  was  made  of  this  stream  from  Dyersburg  to  the  Mississippi 
Eiver  in  1894,  and  report  submitted  that  the  stream  can  not  be  made 
navigable  "  all  the  year  by  means  of  open-channel  work,''  consequently 
no  estimate  nor  project  was  made  for  such  work.  The  general  estimate 
of  $400,000  was  given  in  said  report  for  a  slack-water  system  of  naviga- 
tion.   (Eeport  of  Chief  of  Engineers,  1895,  pp.  2266-2276.) 

A  resurvey  was  made  in  November,  1897,  under  the  provisions  of  act 
of  June  3, 1896.  It  was  recommended  in  the  report  submitting  the  same 
that  the  improvement  of  the  river  between  Dyersburg  and  the  mouth 
be  confined  to  clearing  snags,  shutting  off  basins,  closing  secondary 
channels,  and  aidingin  the  general  improvement  of  navigation.  (Beport 
published  in  House  Ex.  Doc.  No.  282,  Fifty-fourth  Congress,  second 
session.) 

By  act  of  June  3, 1896,  $6,000  was  appropriated  for  improving  the 
stream  from  Dyersburg,  Tenn.,  to  the  Mississippi  Biver  under  the  gen- 
eral name  of  the  North  or  Middle  Fork  of  the  Forked  Deer  Biver,  for 
removing  bars  and  shoals,  deepening  the  channel,  and  improving  the 
navigation  of  said  river;  that  is,  channel  work  generally. 

The  project  for  its  expenditure  provides  for  continuing  the  improve- 
ment of  the  North  Fork  and  the  Forked  Deer  Biver— main  stream — by 
removing  snags,  cypress  knees,  embedded  logs,  drift,  leaning  trees,  and 
other  surface  obstructions,  including  bars  at  the  mouth  of  Forked  Deer 
Biver,  and  bars  and  shoals  at  other  points  in  the  channel,  from  Dyers- 
burg, Tenn.,  to  the  Mississippi  Biver,  about  33  miles,  so  as  to  deepen 
the  channel  and  make  it  navigable  for  small  craft  at  a  3-foot  stage  or 
higher.  This  project  was  approved  July  24, 1896,  based  upon  the  pro- 
visions of  act  of  June  3, 1896.  (Beport  Chief  of  Engineers,  1^96,  p. 
1904.) 

No  expenditures  were  made  on  this  work  in  fiscal  year  ending  June 
30, 1896. 

In  the  present  fiscal  year  $1,062.94  has  been  expended  in  clearing 
the  channel,  as  provided  by  act  of  June  3, 1896.  The  disbursements 
are  classed  as  follows: 


Payrolls $889.82 

Traveling  expenses 22.55 

Transportation 3.25 

Subsistence 76.52 

Fuel,  lights,  etc 12.35 


Explosives 

Tools,  rope,  etc . 


$17.95 
30.50 


Total 1,052.94 


Operations  were  begun  September  23  and  suspended  October  11. 
Work  commenced  by  blasting  out  the  sunken  logs  and  trees  that  formed 
a  bar  at  the  mouth  of  the  Forked  Deer  Kiver,  thence  moving  up  the 
main  stream  to  mouth  of  South  Fork,  about  21  miles,  clearing  the  chan- 
nel of  snags,  leaning  trees,  and  surface  obstructions. generally.  The 
lower  reaches  of  the  river  were  greatly  obstructed  by  a  continuous 
mass  of  drift,  logs,  stumps,  etc.,  requiring  explosives  to  remove  them. 

Work  done. — Two  hundred  and  seventy  snags  and  26  stumps  and 
logs  blasted  and  removed;  745  snags  topped;  46  leaning  trees  cut  down, 
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and  59  logs  lying  along  the  banks  cut  np  to  prevent  their  being  carried 
into  the  channel  at  high  water. 

The  commerce  to  be  benefits  consists  principally  of  rafting  logs 
and  moving  lumber  to  and  from  sawmills.  Some  live  stock  and  genend 
merchandise  also  reach  a  market  by  way  of  the  river. 

Money  statement. 

Jaly  1, 1896,  balance  unexpended 15,000.00 

June  80, 1897,  amoant  expended  during  fiscal  year 1,062.94 

July  1, 1897,  balance  unexpended ...• 3^947.06 

Appropriaiia%$  for  improving  Forked  Deer  Biver,  Tmneeeeef  and  iU  iMvigdble  hrawiKee. 

By  act  of— 

Auffiist  2, 1882,  for  South  Fork $3,000 

July  5, 1884,for  South  Fork 2,000 

August  5, 1886,  for  South  Fork 6,000 

August  11, 1888,  for  South  Fork 2,600 

August  11, 1888, for  North  Fork 4,600 

August  11, 1888,  for  main  river 2,500 

September  19, 1890,  for  North  Fork  and  main  river 2, 500 

July  13, 1892,  for  Forked  Deer  Biver  (completing  improvement) S,  000 

Total,  to  complete  project 26,000 

June  3, 1896,  for  Forked  Deer  River  (for  maintenance) 1,  000 

June  3, 1896,  for  North  or  Middle  Fork,  from  Dyersburg  to  Mississippi 
Biver 5,000 

Total  appropriated 81, 000 


OOMMKRCI^L  STATISTICS. 

Forked  Deer  Biver,  Tennessee,  from  July  1, 1896,  to  Jvme  $0, 189T* 

Cattle 185 

Horses  and  mules 90 

Hogs 15 

Lumber 80,000 

General  merchandise 18 

Total  tonnage , 80^258 

Estimated  value,  $59,500. 

lUi  ofeieamboaU  navigating  Forked  Deer  Biver,  Tenneeees* 


Kama. 


LMigth. 


Bnsdtk. 


Deptli. 


Tousfe. 


Junes  Langhlin . 
Msry  Loaisa..... 


Feet. 
61 


1ft 
16 


FuL 
4.6 
S 


SB.  76 
66.60 


A  A  3. 

IMPBOYEMENT  OF  CUMBEBLAND  BIVEB,  TENNESSEE  AND  EENTUOKT. 

A  general  description  of  this  stream  and  of  the  character  of  its 
obstractions  generally,  with  a  statement  as  to  efforts  made  for  its 
improvement  from  1830  to  1840,  also  a  detailed  statement  of  the  exam- 
inations and  Borveys  made  by  the  United  States  from  1870  to  1880, 
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which  fonned  the  basis  under  which  work  was  carried  on  nntil  the 
adoption  of  the  present  projects  for  improvement  below  and  above 
Nashville,  are  given  in  Eeport  of  Ghief  of  Engineers,  1896,  page  1905 
et  seq. 
The  original  project  provides  for  channel  work  as  follows: 

To  exoavate  the  ban  and  rock  ledges  to  g[et  an  additional  depth  of  water,  to  oontraci 
the  waterways  in  places  to  get  the  requisite  depth,  to  remove  snags  and  bowlders 
from  the  main  channel,  and  to  restrain  tributary  streams  in  well-determined  chan- 
nels at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  at  the  junction  of  the 
Gnmberland  Hiver  with  the  Ohio  Biver  a  Board  of  Engineer  Officers 
recommended  the  constrnction  of  a  dike  near  Smithland,  Ky.,  at  an 
estimated  cost  of  $129,600.  (Beport  of  Chief  of  Engineers,  1888,  pp. 
1626-1632.)  The  river  and  harbor  act  of  September  19, 1890,  allotted 
$30,000  from  the  appropriation  for  improving  Gnmberland  Biver  below 
Nashville,  to  be  expended  in  improving  the  mouth  of  the  river  as 
recommended. 

The  dike  as  at  present  constructed,  however,  secures  the  object  sought 
after;  that  is,  the  passage  from  the  Cumberland  Biver  to  the  Ohio. 
Bars  form  in  the  Ohio  Biver  opposite  the  mouth  beyond  the  end  of  the 
dike.  These  bars  shift  continually,  but  there  has  never  been  any  dif- 
ficulty in  passing  from  one  river  to  the  other  since  the  dike  has  been 
completed,  while  previously  the  mouth  was  often  closed  while  each  river 
remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the 
dike  will  have  to  be  protected.  With  that  in  view  and  also  to  ascer- 
tain effect  of  dike,  surveys  have  been  made  each  year  to  determine  the 
changes  that  occur.  Up  to  the  present  no  cutting  of  the  towhead  has 
taken  place.  It  is  suggested  that  if  this  happens,  it  would  be  well  to 
cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone  extended 
in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland 
Island  will  have  to  be  further  protected. 

The  present  condition  is,  however,  thatforan  expenditure  of  $23,716.71 
the  results  sought  for  under  a  project  estimated  at  $129,600  have  been 
obtained. 

A  resurvey  of  the  month  of  the  river  was  made  in  17ovember,  1896, 
under  the  provisions  of  act  of  June  3, 1896.  (House  Doc.  No.  283,  Fifty- 
fourth  Congress,  second  session.) 

Under  the  old  project  and  estimates  thirteen  appropriations  were 
made  from  1871  to  1890,  aggregating  $305,000,  the  expenditure  of  which 
in  open  channel  work  has  resulted  in  lengthening  the  season  of  navi- 
gation, by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  various  obstructions. 

The  existing  project  for  improving  the  river  below  Nashville  consists 
of  (1)  the  extension  of  the  lock  and  dam  system  of  the  Upper  Cum- 
berland to  the  lower  river  by  the  construction  of  7  locks  and  dams, 
extending  from  near  the  mouth  of  Harpeth  Biver  (Lock  A)  to  Big 
Eddy  Shoals  (Lock  G),  the  lock  chambers  to  be  each  280  feet  available 
length  by  62  feet  width,  the  lifts  of  the  locks  varying  from  8J  to  llj 
feet,  aggregating  about  70  feet;  (2)  of  the  improvement  of  the  Ken- 
tucky Chute  at  mouth  of  river,  as  recommended  by  Board  of  Engineer 
Oflftcers  June  16,  1888  (Beport  of  Chief  of  Engineers,  1888,  p.  1628); 
f3)  of  the  channel  work  necessary  below  Lock  G,  between  Big  Eddy 
Shoals  and  mouth  of  river;  and  (4)  snagging  and  removal  of  surface 
obstructions  below  Nashville.  Total  estimate  of  costof  entire  improve- 
ment, $1,964,500.    (Beport  of  Chief  of  Engineers,  1890,  pp.  2151-2161.) 
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The  act  of  July  13,  1892,  appropriated  $40,000  for  continuiDg  the 
improvement,  inclading  the  mouth  of  the  liver,  and  <'that  $10,000  of 
this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  be  available 
for  acquirinii:  site  and  locating  lock  and  dam  near  the  month  of  Harpeth 
River,  Tennessee."  This  provision  forms  the  initial  appropriation  for 
operations  under  the  project  or  plan  as  above  stated. 

Harpeth  Shoals  are  the  most  formidable  obstruction  to  the  navigation 
of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  the  present 
project  has  in  view  that  the  lock  and  dam  near  the  mouth  of  Harpeth 
lliver,  41J  miles  below  Nashville,  be  pressed  to  completion  as  rapidly 
as  possible. 

The  total  amount  expended  under  the  present  project  at  the  close  of 
the  fiscal  year  ending  June  30, 1896,  was  $43,148.94.  Tbeso  funds  were 
applied  to  the  purchases  of  sites  of  lock  and  abutment  of  Dam  A;  the 
erection  of  temporary  buildings,  and  of  cofferdam,  700  feet  long,  with 
riprap  protection  at  its  junction  with  bank;  the  excavation  of  lock 
chamber  to  the  extent  advisable  before  the  laying  of  the  lock  masonry; 
the  clearing  of  lock  site,  right  of  way,  and  bank  at  the  lock  approaches; 
removing  surface  obstructions  below  Nashville. 

During  the  fiscal  year  ending  June  30, 1897,  $19,991.73  was  expended, 
of  which  $1,302.22  was  applied  to  open  channel  work. 

The  disbursements  are  classified  as  follows: 


Payrolls $13,652.23 

Traveling  expeDses 41.58 

Subsistence 1,735.01 

Fuel,  lights,  eto 1,323.68 

Repairs  of  steamboats,  barges, 

etc 369.04 

Tools,  machinery,  etc 1,025.13 


Temporary  buildings $427. 01 

Tramway 584.13 

Explosives 203. 25 

Oitice  rent  and  supplies 424 .  88 

Miscellaneous 205.79 


Total 19,991.73 


Channel  work  was  be^un  on  September  12,  with  the  same  fleet  that 
was  used  on  the  Cumberland  Kiver  above  Nashville.  The  work  con- 
sisted mainly  in  thoroughly  clearing  the  channel  of  surface  obstructions 
from  Nashville  to  mouth  of  river,  191  miles.  At  Dover,  a  channel  was 
cut  with  scrapers  through  a  gravel  bar,  and  a  riprap  dam  built  of  logs 
and  stone.    Work  was  suspended  October  31. 

In  August,  a  survey  party  was  organized  to  make  examination  of 
the  river  having  in  view  the  selection  of  a  suitable  location  for  the  sites 
of  lock  and  abutment  of  Dam  B,  the  second  lock  of  the  series  below 
Nashville.  Necessary  lines  of  soundings  and  test  borings  were  mnde 
in  river  between  Lock  A  and  Hollingsworth  Landing,  about  9J  miles 
below  Lock  A,  or  51  miles  below  Nashville.  The  topography  of  the 
banks  of  the  river  was  also  taken  at  this  point,  which  has  been  selected, 
and  will  be  recommended  for  approval,  as  the  sites  for  lock  and  abutment 
of  Dam  B;  the  lock  site  selected  is  on  the  left  bank.  Property  lines 
were  also  located  at  both  sites,  and  permanent  hubs  placed  on  base  line 
a  nd  at  land  corners.  A  bench  mark  was  established  on  left  bank  below 
Coxs  Branch,  and  three  on  left  bank  at  lock  site.  The  sites  having 
been  selected,  the  survey  party  returned  to  Lock  A.  The  map  of  pro- 
posed sites  of  Lock  and  Abutment  B  is  not  yet  completed,  but  will  be 
submitted  at  an  early  day. 

At  Jjock  A:  Built  a  crib  pier  above  cofferdam  and  erected  derrick  on 
same  for  unloading  supplies;  quarried  50  yards  stone  for  filling  pier 
crib;  placed  paving  on  bank  at  head  of  cofferdam;  cleared  boat  chan- 
nel, 5  stumps,  2  snags,  and  1  log  taken  out;  set  up  traveler  and  derricks 
for  handling  stone;  built  tramway  and  incline  for  transporting  stone. 
In  March,  opening  quarry  and  quarrying  stone  for  lock  walls,  which 
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work  was  in  progress  at  the  close  of  the  fiscal  year;  quarry  stripped, 
5,526  cabic  yards;  stone  quarried  for  masonry,  4,571  cubic  yards;  of 
this  stone  956^  cubic  yards  has  been  delivered  at  lock,  etc.  Painted 
U.  S.  S.  Weitzel  and  placed  new  turntable  in  position  on  U.  8,  dredge 
Cumberland.    The  work  done  was  largely  of  a  preparatory  character. 

The  work  done  during  the  fiscal  year  has  not  actually  increased  the 
availability  or  adaptability  of  the  improvement  for  the  purposes  of  nav- 
igation and  commerce,  and  it  cannot  be  so  increased  until  Lock  A  is 
completed  and  operated,  but  thechaunel  has  been  cleared  of  snags,  etc., 
that  form  from  year  to  year. 

The  cost  of  maintenance  of  the  river  below  Kashville  in  its  present 
condition  is  estimated  at  about  $5,000  per  annum.  As  each  lock  is 
completed  the  cost  will  be  increased  from  $4,000  to  $:l,000  per  lock. 
When  the  whole  system  of  six  locks  is  completed,  including  the  chan- 
nel work  to  be  done  each  year  below  the  locks,  and  to  maintain  con- 
nection with  the  Ohio  River,  the  probable  cost  of  maintenance  will  be 
about  $50,000  per  annum. 

The  commerce  of  the  Lower  Cumberland  Eiver  during  the  fiscal  year, 
so  far  as  could  be  ascertained,  consisted  principally  of  grain,  tobacco, 
sand,  lumber,  bricks,  salt,  staves,  and  general  merchandise,  aggregating 
32,703  tons,  having  an  estimated  value  of  $1,512,637.50. 

The  estimate  of  cost  of  improving  Cnmberland  River  below  Nashville^ 

in  accordance  with  existing  project $1,964^500.00 

Amount  appropriated  under  existing  project 150, 000. 00 

Amount  expended  under  existing  project,  including  outstanding  in- 
debtedness   66,420.77 

Money  statement 

.July  1, 1896,  balance  unexpended $106,851.06 

J  une  SOf  1897,  amount  expended  during  fiscal  year 19, 991. 73 

July  1, 1897,  balance  unexpended 86,859.33 

July  1, 1897,  outstanding  liabilities 3,280.10 

July  1, 1897,  balance  available 83,579.23 


Amount  (estimated)  required  for  completion  of  existing  project 1, 814, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civ  il  act  of  J  une  4, 1897. 


2.  ABOVE    NASHVILLE    (497  MILES),  FROM    NASHVILLE    TO    CUMBER- 
LAND FORD. 

A  general  description  of  the  Upper  Gamberland,  from  Nashville  to 
Camberlaiid  Ford  (Pineville),  and  of  the  character  of  its  obstructions, 
the  seven  appropriations  made  from  187G  to  1884  for  its  improvement  in 
specified  sections,  aggregating  the  sum  of  $346,000,  are  given  in  Report 
of  Chief  of  Engineers,  1896,  pages  1907-1908. 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstmctions,  in  deepening  the  channel  by  excavation  over  the 
worst  shoals,  and  the  construction  of  wing  dams,  and  has  resulted  in 
obtaining  an  increased  depth  at  several  of  the  principal  obstructions, 
and  thus  securing  each  year  a  longer  and  safer  period  of  navigation. 


Digitized  by 


Google 


2224   REPORT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  B.  ARMT. 

FROM  NASHVILLE  TO  THE  HEAD  OF  SMITH  SHOALS,  HOXTTH  OF 
ROOKOASTLE  RIYER,  357  MILES. 

The  instramental  surveys  of  1882  and  1883,  with  accompanying  esti- 
mates (Report  of  Chief  of  Engineers,  1884,  p.  1663  et  seq.),  furnish  the 
basis  of  the  present  project  for  the  radical  improvement  of  the  Cum- 
berland Biver  above  Nashville. 

The  project  originally  provided  for  the  construction  of  23  locks  and 
dams  between  Nashville,  Tenn.,  and  Bumside,  Ky.,  and  of  7  locks  and 
2  dams  at  Smith  8hoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
Shoals  and  the  other  at  or  near  Sliadowen  Shoals,  at  an  estimated  cost 
of  44,077,922.  The  project  stated  that  the  23  locks  between  Nashville, 
Tenn.,  and  Bnrnside,  Ey.,  <^  should  be  about  60  feet  wide  and  250  feet 
between  miter  sills,  though  perhaps  smaller  dimensions  would  answer 
the  purpose'^  (Beport  Chief  of  Engineers,  1884,  p.  1G64),  and  that  the 
dimensions  of  the  7  locks  at  Smith  Shoals  were  to  be  << 55  by  140  feet 
in  the  chamber."    (Beport  Chief  of  Engineers,  1.S.S-*,  p.  1864.) 

This  project  was  modified  by  enlarging  the  locks  to  280  feet  long  by 
52  feet  wide,  and  having  from  10  to  12  feet  lift,  and  by  increasing  the 
channel  depth  to  6^  feet,  thus  providing  for  a  minimum  navigation  of  6 
feet  instead  of  4  feet,  and  fhrtber  by  reducing  the  number  of  locks  in 
the  Smith  Shoals  section  to  6.  (Beports  of  Chief  of  Engineers,  1888, 
p.  1623;  1891,  p.  2270;  E.  D.  6727,1890;  B.  D.  12000, 1895.) 

The  present  project,  therefore,  provides  for  the  radical  improvement 
of  the  river  from  Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Bock- 
castle  Biver,  Kentucky,  357  miles,  by  a  complete  system  of  lockage, 
consisting  of  30  locks  and  dams,  if  this  number  be  necessary,  23  below 
Burnside,  Ey.,  and  6  above  that  point  (the  Smith  Shoals  system)  with 
a  view  to  secure  a  minimum  channel  depth  of  6  feet,  locks  to  be  280 
feet  long,  52  feet  wide,  and  from  10  to  12  feet  lift,  at  an  estimated  cost 
of  J8,500,000.    (Report  of  Chief  of  Engineers,  1896,  p.  1916.) 

The  act  of  June  3, 1896,  provides  for  the  completion  of  the  whole  or 
any  part  of  locks  numbered  5,  6,  and  7  under  the  continuing  contract 
system,  or  otherwise  than  by  contract,  not  to  exceed  in  the  aggregate 
$600,000,  subject  to  the  limitations  as  to  payments  enacted  in  section  5 
of  said  act.  The  sundry  civil  act  of  June  4,  1897,  appropriatiCS  the 
sum  of  $350,000  to  meet  payments  incurred  within  the  limits  authorized 
by  law  on  account  of  Locks  Nos.  5,  6,  and  7. 

yhe  act  of  June  3, 1896,  appropriates  $20,000  for  purchasing  sites  for 
Locks  and  Dams  Nos.  21  and  22,  in  Kentucky,  and  in  laying  masonry 
for  the  same«  In  the  interests  of  the  improvement  generally,  it  is  pref- 
erable that  the  masonry  of  Lock  No.  21  be  first  pressed  to  completion; 
therefore  the  amount  available,  after  paying  for  the  sites  required  for 
both  locks  and  abutments  of  dams,  can  be  best  applied  in  clearing  sites, 
building  cofferdam,  and  preparing  foundation  ibr  the  walls  of  Lock  No. 
21,  and  in  payment  of  the  contingent  expenses  pertaining  to  the  work. 

Seven  appropriations  have  been  made  for  this  work  under  the  present 
project,  aggregating  the  sum  of  $1,345,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $853,326.74,  of  which  sum,  $18,506.76,  was  expended  on 
account  of  the  Smith  Shoals  section.  The  application  of  this  expendi- 
ture is  set  forth  in  Beportof  Chief  of  Engineers,  1896,  pages  19ri-1915. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  was  $78,692.41,  of  which  $859.68  was  expended  on  account  of 
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Smifch  Shoals  section, 
follows: 


These  disbursements  have  been  classed  as 


Look  No,  1 $70.60 

LockNo.2 47,454.42 

Lock  No.  3 304.75 

Lock  No.  4 771.13 

Lock  No.  5 17,936.88 

Lock  No.  6 92.92 

Look  No.  7 1,542.17 

Lock  No.  8 120.00 

LookNo.  21 117.25 


Lock  No.  22 $296.80 

Steamer  Weiizel 1,843.40 

Steamer  Su$ette 1, 126. 10 

Repairs ;  barges,  etc 122. 25 

Office  and  general  expenses  ...  4, 511. 63 

Smith  Shoals 859.68 

ChaDnel  work 1,523.53 

Total 78,692.41 


Lock  1  {2.5  miles  below  yashville), — Masonry  of  lock  and  abntment  of 
dam  being  completed,  no  work  was  done  during  the  fiscal  year  other 
than  watching  and  taking  care  of  lock  keepers'  house  and  engineer 
property. 

Loch  2  {9  miles  above  Nashville). — Stone  for  lock  walls  received  under 
contract,  1,908.14  cubic  yards;  masonry  of  lock  completed  October  26, 
containing  12,815.5  cubic  yards,  of  which  6,922  cubic  yards  was  laid  in 
present  fiscal  year;  12,758  cubic  yards  of  earth  excavated  and  placed 
behind  land  wall;  quarry  stripped,  1,010  cubic  yards;  stone  quarried 
and  used  riprapping  and  sloping  banks,  1,636.4  cubic  yards;  bank  rip- 
rapped,  2,092  square  yards;  erected  stone  crusher;  crushed  1,387.4  cubic 
yards  stone  for  riprap;  mud  excavated  from  lock  pit,  1,223  cubic  yards; 
excavated  for  foundation  for  retaining  crib  work,  1,235  cubic  yards; 
sunk  crib  work  to  bed  rock,  130  feet  from  lower  end  of  land  wall;  filled 
crib  with  stone,  to  prevent  bank  slipping  when  lower  approach  is 
dredged;  received  1,175  cubic  yards  sand  and  316  cubic  yards  of  gravel 
and  used  same  in  concrete  for  filling  interstices  in  masonry«  The  con- 
tract of  Petitdidier  &  Allen  for  furnishing  stone  for  masonry  of  Lock 
No.  2  was  completed  under  its  terms,  October  1, 1896.  Total  payments 
made,  $60,783.81.  Stone  delivered  during  present  fiscal  year,  1,908.14 
cubic  yards;  cost,  $8,723.62.  The  contract  prices  per  cubic  yard  deliv- 
ered on  barges  were  as  follows:  Hollow  quoins,  $21;  sills,  $15.50; 
special  stones  and  coping,  $13.50;  pointed  face,  $10;  squared-faced 
rubble,  $4.50;  backing,  $3. 

Lock  3  (26  miles  above  Nashville), — Active  operations  suspended 
August  15, 1895.    Engineer  property  and  works  in  care  of  watchman. 

Lock  4  (44  3-4  miles  above  Nashville). — Loaded  and  moved  machinery, 
etc.,  for  use  at  Lock  5;  engineer  property  and  works  in  care  of  watch- 
man. 

Lock  5  (72  miles  above  Nashville). — ^Operations  were  carried  on  from 
July  to  February,  and  again  resumed  in  June.  The  work  consisted 
principally  of  laying  concrete  floor  in  lock  chamber,  in  accordance  with 
the  plan  of  Board  of  Engineer  Officers,  August  26,  1896,  approved 
September  2, 1896.  (Report  of  Chief  of  Engineers,  1896,  pp.  1916-1917.) 
Miscellaneous  work :  Sand,  519  cubic  yards,  and  gravel,  1,052.8  cubic 
yards  for  concrete,  received;  stone  quarried,  1,717  cubic  yards;  stone 
boated,  1,309  cubic  yards;  concrete  laid  in  foundation,  1,495.3  cubic 
yards;  350  cubic  yards  of  mud  taken  from  lock  pit;  194  cubic  yards  of 
rock  removed  from  drain  ditch  and  pump  wells  in  pit;  surplus  stone 
received  from  Lock  Ko.  2,  2,546.72  cubic  yards;  grading  and  building 
incline  for  moving  stone;  fencing  United  States  lands;  cleaning  up 
machinery;  repairing  barges,  etc.  Advertisement  was  made  for  bids 
to  be  opened  March  10, 1897,  for  supplying  stone  for  masonry  of  this 
lock.  Only  one  bid  was  received — that  of  G.  W.  Walker,  of  Lithonia^ 
KNG  97 140 
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Ga.,  aggregatiug  $238,958.14.  This  bid  was  rejected  as  excessive. 
Authority  was  then  granted  to  procure  the  stone  for  Lock  No.  6  by 
purchase  under  existing  law  and  regulations. 

Lock  6  (89,6  miles  above  Nashville). — Bids  were  opened  April  12, 1897, 
for  construction  of  lock  and  abutment  of  dam.  The  lowest  bidder  was 
the  McArthur  Brothers  Company,  of  Chicago,  111.,  to  whom  the  work 
was  awarded,  and  contract  entered  into  May  4, 1897,  approved  June 
22, 1897,  the  total  consideration  of  the  contract  being  $164,871.25.  The 
approved  project  for  the  expenditure  of  the  $350,000  appropriated  by 
sundry  civil  act  of  June  4, 1897,  provides  that  $130,000  thereof  shall 
be  applied  to  payment  under  said  contract. 

Lock  7  {106.6  miles  above  Nashville). — Tlie  title  to  lock  site  and  right 
of  way  has  been  vested  in  the  United  States  by  decree  of  the  district 
court  of  the  United  States  for  the  middle  district  of  Tennessee,  and 
value  assessed — $1,000 — paid  into  said  court.  That  part  of  the  abutment 
site  on  the  main  land  has  been  purchased  by  the  United  States,  but  a 
small  piece  on  Chambers  Island  has  yet  to  be  obtained,  and  condemna- 
tion proceedings  are  pending  to  acquire  the  same.  Bids  were  opened 
April  12, 1897,  for  construction  of  lock  and  abutment  of  dam.  McAr- 
thur Brothers  Company,  of  Chicago,  111.,  was  the  lowest  bidder,  and 
contract  was  entered  into  with  said  firm  May  4, 1897,  approved  June 
22,  1897,  the  total  consideration  of  said  contract  being  $181,089.50. 
The  sum  of  $130,000  is  to  be  applied  to  payments  under  said  contract 
for  the  same  reasons  given  under  Lock  No.  6. 

Lock  21  {296\  miles  above  Nashville  and  28%  miles  below  Bumside^ 
Ky). — Lands  condemned  for  sites  of  lock  and  abutment  of  dam;  tran- 
script of  proceedings  now  awaiting  action  of  the  Department  of  Justice. 

Lock  22  {3201  miles  above  Nashville  and  4%  miles  below  Burnside^ 
Ky). — Site  for  abutment  has  been  purchased  at  a  cost  of  $250,  and 
conveyed  to  the  United  States;  lands  for  lock  site  condemned  and  await- 
ing action  of  the  Department  of  Justice. 

By  act  of  June  3, 1896,  the  sum  of  $20,000  was  appropriated  specif- 
ically for  purchasing  sites,  and  laying  masonry  of  Locks  and  Dams  Nos. 
21  and  22.  In  view  of  the  small  amount  of  funds  available  and  in  the 
interest  of  the  works  generally  it  is  preferable,  after  paying  for  the 
sites  for  both  locks,  that  the  masonry  of  Lock  Ko.  21  be  first  pressed  to 
completion. 

The  U.  S.  steamers  Weitzel  and  Susette  were  employed  during  the 
fiscal  year  towing  stone  from  quarry  near  Nashville  to  Lock  2,  and  mov- 
ing heavy  supplies,  coal,  machinery,  lumber,  etc.,  needed  for  the  several 
works  of  lock  construction. 

Channel  work  was  in  progress  at  Cloyds  Landing  at  the  beginning 
of  the  fiscal  year,  and  was  carried  on  downstream,  reaching  Nashville 
September  10.  There  were  removed  6(i3  snags  and  1,061  leaning  trees 
from  the  reach  of  river  worked  over— distance  about  232  miles.  The 
method  used  for  snagging  was  that  which  experience  has  proven  most 
satisfactory  and  economical  in  the  Cumberland  River.  The  distance  to 
be  gone  over  is,  including  above  and  below  Nashville,  about  500  miles, 
and  the  time  between  stages  of  the  river  too  high  to  work  and  very  low 
stages  is  short,  so  that  boats  drawing  very  little  water  must  be  used  so 
as  to  work  during  low  stages.  The  outfit  consisted  of  a  small  steamer, 
the  John  PhceniXy  and  a  strongly  built  barge,  having  at  one  end  an  A 
frame,  with  steam  hoisting  arrangements,  and  on  the  other  end  the 
quarters  for  crew.  The  head  of  the  barge,  on  which  is  the  A  frame,  is 
built  without  rake.  A  short  rake  extending  a  few  inches  above  the 
water  would,  however,  facilitate  towing. 
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A  derrick  bandies  material,  especially  that  from  the  side,  more  readily 
than  an  A  frame,  but  the  latter  was  preferred  on  accoant  of  strength. 
Dynamite  was  used  for  the  larger  snags,  and  all  obstructions  met  with 
were  successfully  removed. 

Smith  ShoalSj  Kentucky. — The  improvement  of  these  shoals  by  locks 
and  dams  forms  a  part  of  the  existing  project  for  the  canalization  of 
the  river  above  Nashville;  the  Smith  Shoals  system  consisting  of  seven 
locks  and  dams  between  Burnside,  Ky.,  and  mouth  of  Bock  Castle 
Eiver.  (Report  Chief  of  Engineers,  1891,  p.  2270.)  It  has  been  ascer- 
tained that  the  seven  locks  will  not  be  necessary,  owing  to  an  increase 
of  lift  in  the  other  locks,  which  is  rendered  advisable  by  reason  of  the 
small  river  discharge  at  low  water  not  permitting  of  any  material  loss 
during  the  season  of  navigation;  also,  simplicity  of  operation  and 
maintenance  at  the  rather  inaccessible  locations  necessarily  selected 
for  the  lock  sites.  The  project  has  therefore  been  modified,  reducing 
the  number  of  locks  to  six;  modification  approved  August  12, 1895. 

Amoant  allotted  **  at  Smith  Shoals/'  act  of  September  19, 1890. .  $50, 000. 00 

Le68  amount  made  available  for  expenditure  under  theapproved 
project  for  the  general  improvement  of  Cumberland  River 
above  Nashville,  Tenn.,  by  authority  of  Secretary  of  War, 

September  1,  1886 80,000,00 

$20,000.00 

Amount  allotted  "  above  fiumside."  act  of  July  13, 1892 5, 000. 00 

Amount  allotted  " above  Burnside,^' act  of  August  17,1894 5,000.00 

Total  allotted 30,000.00 

Amount  expended  to  June  30,  1896 $18,506.76 

Amount  expended  during  fiscal  year  ending  June  30, 1897 859. 68 

19,366.44 

Amount  available  J  aly  1, 1897 10,633.56 

The  allotments  by  act  of  July  13, 1892,  and  Angust  17, 1894,  provided 
that  $5,000  of  each  of  said  general  appropriations  may  be  nsed  in  the 
improvement  of  the  river  above  the  town  of  Barnside.  It  was  recom- 
mended and  approved  that  these  sams  be  applied  to  the  Smith  Shoals 
system  of  lockage,  as  projected  "above  Burnside." 

Daring  the  present  iiscal  year,  abstracts  of  title  have  been  obtained 
covering  the  lands  required  by  the  United  States  for  sites  for  locks  and 
abntments  of  dams  Nos.  1  to  6,  and  correspondence  having  in  view  the 
acquiring  of  said  lands  either  by  voluntary  purchase  or  condemnation, 
as  authorized,  is  pending,  and  action  will  be  taken  in  the  matter  during 
the  next  fiscal  year.  The  disbursements  made,  $859.08,  were  on  account 
of  authorized  and  miscellaneous  contingent  expenses. 

The  field  and  ofSce  work  pertaining  to  the  surveys  of  the  sites  for 
the  locks  and  dams  forming  part  of  the  projects  for  canalization  of  the 
Cumberland  Biver  from  the  mouth  of  Harpeth  Biver  on  the  Cumber- 
land Biver,  below  Nashville,  to  the  head  of  Smith  Shoals,  mouth  of 
Bock  Castle  Biver,  including  the  work  of  lock  construction  in  prog- 
ress, has  been  and  now  is  under  the  eflScient  immediate  management  of 
Mr.  J.  S.  Walker,  principal  assistant  engineer. 

The  amount  herein  below  estimated  for  continuing  the  work  above 
Nashville  under  the  present  project — $1,000,000 — can  be  profitably 
expended  in  building  abutments  at  Dams  Nos.  2, 3, 4,  and  5,  construct- 
ing permanent  dams,  placing  lock  gates  and  maneuvering  appliances, 
etc.,  at  Locks  Nos.  1  to  7,  inclusive,  excavating  approaches  to  said  locks 
where  necessary,  and  reducing  by  dredging  submerged  bars  in  the 
pools  so  as  to  secure  the  required  minimum  depth  of  6^  feet  navigation, 
having  in  view  the  opening  up  to  commerce  by  canalization  of  the  river 
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to  West  Point,  about  125  miles  above  Nashville,  or  about  9  miles  above 
month  of  Oaiiey  Fork  River;  also  in  construction  of  Locks  Nos.  21  and 
22,  in  Kentucky,  immediately  below  Barnside. 

So  far  as  reports  have  been  received  the  commerce  of  the  Upper 
Oumberland  River  below  Burnside  during  the  fiscal  year  ending  June 
30, 1897,  aggregated  54,994  tons,  at  an  estimated  value  of  $3,067,675, 
and  above  Burnside,  passing  Smith  Shoals,  27,681  tons,  the  estimate 
value  of  which  was  not  reported. 

Estimate  for  improying  Cumberland  River  from  Nashville  to  head  of 
Smith  Shoals,  mouth  of  Rook  Castle  River,  Ky.,  under  project  for 

canaUzation $8»  600. 000. 00 

Amount  appropriated 1,345,000.00 

Amount  expended  to  June  30, 1897 932,019.15 

Outstanding  liabilities  to  June  30,  1897 2,682.93 

Amount  covered  by  uncompleted  contracts  to  June  30,  1897 200, 000. 00 

Money  statement. 

July  1,  1896,  balance  unexpended $141,673.26 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 

491, 673. 26 
June  30, 1897,  amount  expended  during  fiscal  year 78, 692. 41 

July  1,  1897, balance  unexpended 412,980.85 

July  1,  1897,  outstanding  liabilities $2,082.93 

July  1,  1897,  amount  covered  by  uncompleted  contracts 260, 000. 00 

262,682.93 

July  1, 1897,  balance  available 150,297.92 


Amount  (estimated)  required  for  completion  of  existing  project 7, 155, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of.sundrj'  civil  act  of  June  4, 1897. 


APPR0PKIAT10N8. 

Im]^aving  Cumherlaind  River ^  TeninesBee  and  Kentucky ,  general  rirer,  18SS  to  18S8, 

Act  of— 

July  17,  1832 $30,000 

June  28, 1834 30,000 

July  7,  1836 20,fX)0 

March  3,  1837 55,000 

July  7,  1838 20,000 

Total 155,000 

Improving  Cumberland  River  below  Naehvilhf  Tenn* 
[XJnder  old  projects  for  open-channel  work  from  1871  to  1800.] 


Act  of— 

March  3,1871 $30,000 

June  10,1872 20,000 

March  3,1873 25,000 

March  3,1875 25,000 

June   18,1878 45,000 

March  3, 1879 40,000 

June  14,1880 20,000 

March  3, 1881 15,000 


Act  of— 

August  5, 1882 $15,000 

July  5,1884 7,500 

August  5, 1886 12,500 

August  U, 1888 10,000 

September  1^,  1890 40, 000 


Total 305,000 

[Under  new  project  fur  locks  and  dame,  from  3892  to  1897.] 
Act  of— 

July  13, 1892 $40,000 

August  17,  1894 30,000 

June  3, 1896 80,000 

Total 150,000 
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Improving  Cumberland  River  above  Naehville,  Venn.,  under  original  projeoU  for  open- 
channel  work,  from  1876  to  1884. 


Geographical  divisloD. 

Act  of— 

Ang.14,1876. 

Jiui^l8,1878. 

Mar.  3, 1870. 

June  14, 1880. 

1.  Nash Tflle  to  Ken tuclcy  line 

$15,000 

10,000 

25,000 

2.000 

$20,000 

8.000 

80,000 

2.000 

$18,000 
6.000 
15,000 

$15,000 

8.  KeiitQcky  line  to  Smith  Shoala 

10.000 

8.  SmithShoals         

20,000 

A    Smith  Shoalii  t»  FallA  of  Cumberland 

Total 

52,000 

60,000 

80,000 

46,000 

Act  of— 

Geographical  division. 

Mar.  8, 1881. 

Ang.2,1882. 

July  5, 1884. 

TotaL 

1.  Nanhyilleto  Eentacky  line 

$15,000 
15.000 
10,000 

$83,000 

2.  Kentncky  line  to  Smith  Shoals 

49,000 

8   Smith  Shoals 

$15,000 

115,000 

4.  Smith  Shoals  to  Tails  of  Camherland 

4.000 

6.  Above  month  of  Jellico,  Ky 

10,000 

6,000 
80,000 

15,000 

6.  Nashville  to  Smith  Shoals.. 

80.000 

7.  Nashville  to  bead  of  Smith  Shoals 

$60,000 

60,000 

Total 

50,000 

60,000 

60,000 

8M,000 

Improving  Cumberland  River  above  Naehvillef  Tenn.,  under  the  preeent  project  for  a  syetem 
of  locks  and  dame,  from  Nashville,  Tenn»,  to  head  of  Smith  Shoals,  mouth  of  Rookoasile 
River,  Kentucky. 


Act  of— 

August  5, 1886 $75,000 

August  11, 1888 200,000 

September  19, 1890 250, 000 

July  13, 1892 250,000 

August  17, 1894 200,000 


Act  of— 

Junes,  1896 $20,000 

June  4, 1897  (sundry  civil 
act) 350,000 

Total 1,345,000 


Abstract  of  proposal  for  furnishing  stone  for  look  and  ahutment  of  Dam  No.  6,  Cumber- 
land River,  delivered  on  United  States  lands,  opened  March  10,  1897,  by  Capt.  John 
Riddle,  Corps  of  Engineers. 

QUANTITIES  AND  FKICBS. 


Lock. 

Kame  and  address  of  bidder. 

Sills.  108  cnbio 
yards. 

Hollow  quoins, 
102  cubic  yarda. 

Special  stones. 
175  cubic  yards. 

Coping.  3J6 
cubic  yards. 

Per 

cubic 
yard. 

Cost 

Per 
cubic 
yard. 

Goat. 

Per 
cubic 
yard. 

Cost. 

Per 
cubic 
yard. 

Coat 

O.  W.Walker,  Llthonla,  6a.  a. . 

$36.06 

$3,804.48 

$62.00 

$6,310.12 

^3.05 

$9,m.65 

$41.00 

$15,826.00 

Look. 

Name  and  addraas  of  bidder. 

Pointed  face,  2,077      S 
cubic  yaztls. 

Sqnared-faced  rubble, 
1,100  cubic  yards. 

Backing,  2.800  cubic 
yarda. 

Per 
cnbio 
yard. 

Coat 

Per 
cubic 
yard. 

Goat 

Per 
cubic 
yard. 

Coat. 

O.  W.Walker,  Lithonia,  Ga.  a. . 

$36.67 

$75,955.80 

$28.00 

$30,800.00 

$24.00 

$67,200.00 

Ahatment. 

Kame  and  address  of  bidder. 

Sqnared-faced  rubble, 
344  cubic  yarda. 

Backing,  950  cubic  yarda. 

Qraad  total  cost. 

Per  cubic 
yard. 

Cost. 

Per  cubi 
yard. 

°          Cost. 

G.  W.Walker,  Lithonia,  Ga.  a. . 

$26.00 

$8,944.0( 

»       $23.00 

$21,850.00 

$238,958.14 

•Bidected. 
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Ahf  1*^001  pf  propo»aU  for  eon»trucH<m  of  lock  and  alutment  of  Dam  No.  6,  Cumberland 
Biver,  opened  April  12, 1897 ^  hy  Capt.  John  Biddle,  Corpe  of  Engineer; 

QUAKTITIBS  AKD  PBICE8. 


ffo 


S'Mne  And  addraas  of 
bidder. 


EarCh  exoftTAr 

tion,  9,380 
eabio  yards. 


Per 

onblo 
yard. 


Coat. 


Bock  ezcaya- 

tlon,  4,290  cable 

yarda. 


Per 
cable 
yard. 


Cost. 


Approach  exoa- 

yatioD,  rock, 
4,130  oabio  yards. 


Per 
oobio 
yard. 


Cost. 


Approach  exca- 
vation, earth. 
800  cubic  yards. 


Per 
cable 
yard. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitta- 
bnrg.  Pa , 

Heldmaier  &.  New,  Chi- 
cago, HI ., 

Christie  ft  Lowe,  Cbl- 
caco,  HI 

MoArthor  Bros.  Co., 
Chicago,  Hi , 


$0.75 
.76 
.40 
.50 


17,035.00 
7,085.00 
8,752.00 
4,690.00 


$3.00 
a.  00 
2.00 
2.50 


$12,870.00 
8,680.00 
8.680.00 
10,725.00 


$8.00 

LIO 

1.20 

.80 


$12,800.00 
4,648.00 
4,966.00 
8,804.00 


$0.76 
.40 
.80 
.25 


$226.00 

120.00 

240.00 

76.00 


No. 


Name  and  address  of 
bidder. 


Embankment, 
7,9fl0cabioyards. 


Stone  flUing.  2,400 
cable  yuds. 


Per 
cabic 
yard. 


Cost. 


Per 
coble 
yard. 


Cost 


Paddling,  800 
cable  yards. 


Concrete,  800 
cable  yards. 


Per 
onblo 
yard. 


Cost 


Per 
cable 
yard. 


J.  y.  Hoag,  Jr.,  Pltts- 
barg.  Pa 

Heldmaier  St.  New,  Chi- 
cago. HI 

Christie  &.  Lowe,  Chi- 
cago, HI 

McArthor  Bros.  Co., 
Chicago,  Hi , 


$0.60 
.86 
.80 


$4,776.00 
2,786.00 
2,888.00 
1,990.00 


$2.00 

1.00 

.60 

.26 


$4,800.00 

2, 400100 

1,200.00 

600.00 


$2.00 
.76 
L50 
.76 


$1,600.00 

600.00 

1,200.00 

600.00 


$7.00 
4.00 
6.00 
&00 


$2,100.00 
4,200.00 
1,500.00 
2,400.00 


No. 


Name  and  address  of 
bidder. 


Paving,  790  onblo 
yards. 


Riprap,  hand 

placed, 

400  cable  yards. 


Sills,  98  cablo 
yards. 


Per 
cable 
yard. 


Cost. 


Per 
cable 
yard. 


Cost. 


Per 
cable 
yard. 


Cost. 


Hollow  qaolns, 

105  oabio 

yarda. 


Per 
cable 
yard. 


Cost. 


No. 


J.  V.  Hoag,  Jr..  Pltts- 
barg,  Pa 

Heldmaier  ft  New,  Chi 
cago.  Hi 

ChrlBtle  &.  Lowe,  Chi- 
cago, HI , 

MoArthar  Bros.  Co., 
Chicago,  HI 


$6.00 
4.50 
4.00 
6.00 


$3,760.00 
3,375.00 
3,000.00 
8.750.00 


$3.00 
2.50 
8.50 
L76 


$1,200.00 

1,000.00 

1,400.00 

700.00 


$28.00 
21.25 
20.00 
18.00 


$2,744.00 
2,082.50 
1,960.00 
1,764.00 


$30.00 
25.45 
85.00 
22.00 


$3,150.00 
2,672.25 
8,676.00 
2,810.00 


Name  and  address  of 
bidder. 


Special  stones, 
800  cable  yards. 


Coping,  386  cable 
yards. 


Per 
cable 
yard. 


Cost. 


Pointed  fkoe, 
2,276cubic  yards. 


Sqaared-ftkced 
rabble,  1,854 
cable  yards. 


Per 
cable 
ysrd. 


Cost. 


Per 
onbic 
yard. 


Cost. 


Per 
cable 
3rsrd. 


Cost. 


J.  V.  Hoag.  Jr.,  Pitts 

burg.  Pa 

Heldmaier  tc  New,  Chi< 

cago,  HI 

Christie  ft  Lowe,  Chi 

oago,Hl 

MoArthar  Bros.  Co., 

Chlosgo,  HI 


$28.00 
2L50 
20.00 
16.00 


$10,920.00 
8,886.00 
7,800.00 
6,249.00 


$24.00 
25.45 
20.00 
17.00 


$9,264.00 
9,828.70 
7,720.00 
6.562.00 


$22.00 
18.60 
10.50 
1L60 


$50,072.00 
41,660.80 
87,554.00 
26,174.00 


$13.00 
12.40 
8.50 
8.00 


$34,102.00 
22,989.60 
15,759.00 
14,832.00 
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AhtHitMt^  9f  propwaUfor  eoii9iru<Mon  of  lock  and  dbuttmmt  of  Dam  No.  6,  etc* — Cont'd. 
QUANTITIES  AND  PBIOBS— Continaed. 


No. 


Name  and  addreaa  of 
bidder. 


Backing,  7,990 
onbic  yards. 


Per 
cubic 
yard. 


Ccat. 


Brick  maeonzy, 
20  cubic  yards. 


Per 
cnbio 
yard. 


Cost. 


Cofferdam  flBing, 
9,000  cubic  yards. 


Per 
cubic 
yard. 


Oost 


Cofferdani  lum- 
ber in  place, 
360,000  feet  B.M. 


Per 

1.000 

feet 

B.M. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitts- 

burg,  Pa 

Heldmaier  A  New,  Chi- 

caifu.  III 

Christie  &  Lowe,  Chi- 

cat;o,  111 

Mc Arthur  Bros.   Co., 

Chicago,  HI 


$12.00 
10.90 
6.00 
6.25 


$05,880.00 
87.091.00 
47,940.00 
40,937.60 


$17.00 
17.00 
16.00 
10.00 


$840.00 
340.00 

aoo.oo 

200.00 


$1.50 

1.50 

1.60 

.70 


$13,500.00 

13,600.00 

13, 500. 00 

6,300.00 


$30.00 
82.00 
60.00 
40.00 


$10,800.00 
11,520.00 
21,600.00 
14,400.00 


No. 


Name  and  address  of 
bidder. 


J.  V.  Hoag,  Jr.,  Pitts- 
burg, Pa 

Ueldmaier  &  New,  Chi- 
cago, 111 

Christie  &  Lowe,  Chi- 
cago, 111 

McArthur  Bros.  Co., 
Chicago,  HI 


Timber  in  perma- 
nent construction, 
200,000  feet  B.M. 


Bolt  holes  in  ma- 
sonry, 
800  linear  feet. 


Per 
1,000 

feet 
B,  M. 


$65.00 
28.00 
85.00 
86.00 


Cost. 


Per 
linear 
foot. 


$13,000.00 
5,600.00 
7,000.00 
7,000.00 


$0.50 
2.00 
1.00 
.90 


Cost. 


$400.00 

1,600.00 

800.00 

160.00 


Wire  fence  in  place, 
8,165  linear  feet. 


Per 

linear 
foot. 


$0.50 
.10 
.15 
.05 


Cost. 


$1,682.50 
816.50 
474.75 
158.25 


Grand  total 
cost. 


$286,500.50 
242,210.35 
194,298.75 
164,87L75 


Ah9traot  of  propotalt  for  conslruetion  of  lock  and  ahuimcnt  of  Dam  No,  7,  Cumherland 
Bivcr,  opened  April  1£,  1897,  hy  Capt.  John  Biddle,  Corpe  of  Engineere. 

QUANTITIES  AND  PRICES. 


No. 


Name  and  address  of 
bidder. 


Earth  excava- 
tion, 96  cubic 
yards. 


Per 
cubic 
yard. 


Cost. 


Rock  excavation, 
60  oublo  yards. 


Per 
cubic 
yard. 


Cost 


Embankment, 
16,100  cnbio  yards. 


Stone  filling, 
5,000  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Cost. 


J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa !  $1. 00 

Heldmaier  &  New,  Chi- 
cago, HI 

Christie  &  Lowe,  Cbl- 
cago,  111 

McArthur  Bros.  Co., 
Chicago,  HI... 


$9,600.00 
7,200.00 
3,840.00 
4,800.00 


$5.00 
2.00 
2.60 
8.00 


$250.00 
100.00 
125.00 
150.00 


$0.75 
.85 
.85 
.26 


$12,075.00 
5,635.00 
5,635.00 
4,025.00 


$3.00 

LOO 

.80 

.60 


$15,000.00 
5,000.00 
4,000.00 
8,000.00 


No. 


Name  and  address  of 
bidder. 


Puddling.  800 
cubic  yards. 


Concrete,  500 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Cost. 


Paving,  2,000 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Riprap,  hand 
placed,  2,500 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Pitts. 


J.  V.  Hoag,  jr., 
burg.  Pa 

Heldmaier  &  New,  Chi 
cngo,  HI 

Christie  Sc  Lowe,  Chi- 
cago, 111 

McArthur   Bros.    Co., 
Chicago,  HI 


$2.00 

.75 

L50 

.75 


$1,600.00 

600.00 

1,200.00 

600.00 


$8.00 
14.50 
5.00 
8.00 


$2,400.00 
4,850.00 
1,600.00 
2,400.00 


$6.00 
4.50 
3.00 
4.60 


$10,000.00 
9,000.00 
6,000.00 


$3.00 
2.50 
2.60 


I 
9,000.00  i    2.10 

I 


$7,500.00 
6,250.00 
6,250.00 
5,250.00 
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Abstract  of  proposals  for  oonstrvoiion  of  lock  and  abutment  of  Dam  No,  7,  eto.— Cont'd. 
QUANTITIES  AKD  FRXCBS-Contlnaed. 


No. 


Name  and  addreaa  of 
bidder. 


J.  V.  HoAg.  jr.,  Pitto- 
bnrg,  Pa 

Heldinaier  &.  New,  Chi- 
cago. Ill  

Christie  &  I^we,  Chi- 
cago, 111 

Mc Arthur  Bros.  Co., 
Chicago,  HI 


SilU,  98  cnbio 
yards. 


Per 

cubic 
yard. 


$29.00 
21.26 
20.00 
18.00 


Cost. 


12,842.00 
2,082.50 
1,960.00 
1.7M.0O 


Hollow  qaoims, 
105  cubic  yards. 


Per 
cubic 
yard. 


$31.00 
25.35 
35.00 
22.00 


Cost. 


$3,265.00 
2,061.75 
3,675.00 
2,310.00 


Special  stones, 
602  cubic  yards. 


Per 
cubic 
yard. 


$29.00 
21.15 
20.00 
16.00 


Cost. 


$14,658.00 
10,617.30 
10,040.00 
8,0?2.00 


Coping.  403  oa- 
bic  yards. 


Per 

cubic 
yard. 


$25.00 
25.35 
20.00 
17.00 


Cost. 


$10,075.00 
10,216.05 
8.060.00 
6.851.00 


No. 


Name  and  address  of 
bidder. 


Pointed  face, 
2,450  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Squared -faced 
rubble,  1,597 
cubic  yards. 


Per 
cubie 
yard. 


Cost. 


Backing,  9.238 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Brick  ma- 
sonry, 20calile 
yards. 


Per 
cobic 
yard. 


Cost. 


J.  V.  Hoag,  Jr..  Pitts- 
burg.  Pa 

Heldmaier  &  New,  Chi- 
cago, 111 

Cbristie  A  Lowe,  Chi- 
cago, 111 

Mc Arthur  Bros.  Co., 
Chicago,  111 


$23.00 
18.20 
16.50 
11.50 


$56,360.00 
44,590.00 
40, 425. 00 
28, 175. 00 


$14.00 
12.35 
8.50 
7.50 


$22,358.00 
19,722.95 
13,874.50 
11,977.60 


$18.00 

10.75 

6.00 

6.26 


$120,094.00 
99,308.60 
56,428.00 
67,737.50 


$17.00 
18.00 
16.00 
10.00 


$340.00 
360.00 
300.00 
300.00 


No. 


Name  and  address  of 
bidder. 


Cofferdam  flUins, 
11,400  cubic  yarOB. 


Per 
cubic 
yard. 


Cost. 


Cofferdam  lumber  in 
place,  450,000  feet  B.M. 


Per  1,000 
feet  B.  M. 


Cost. 


Timber  in  permanent 

oonstrnotion,  260,000 

feetB.M. 


Per  1,000 
feetB.  Id. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitts- 
burg, Pa 

Heldmaier  &  New,  Chi- 
cago, III 

Christie  &  Lowe,  Chi- 
cago, 111  , 

Mc  Arthur  Bros.  Co., 
Chicago,  111 


$1.50 

L50 

1.40 

.70 


$17,100.00 
17,100.00 
15,960.00 
7,980.00 


$30.00 
83.00 
55.00 
40.00 


$13,500.00 
14,850.00 
24,750.00 
18,000.00 


$65.00 
29.00 
85.00 
35.00 


$16,900.00 
7,640.00 
9,100.00 
9,100.00 


No. 


Name  and  address  of  bidder. 


Bolt  holes  in  masonry, 
900  linear  feet 


Per  linear 
foot. 


Cost 


Per  linear 
foot 


Wire  fence  in  place, 
8,150  linear  feet 


Cost 


Grand  total 
cost 


J.  V.  Hoag.  Jr.,  Pittsburg,  Pa. . . 
Heldmaier  &  New,  Chicago,  III. 
Christie  ac  Lowe.  Chicago,  111.. 
McArthur  Bros.  Co.,  Chicago, 
111 7... 


$0.50 
2.00 
1.00 


$450.00 

1,800.00 

900.00 

180.00 


$0.50 
.10 
.15 


$1, 575. 00 
315.00 
472.50 

157.50 


$837,822.00 
209,299.05 
213,195.00 

181,680.60 
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IM  of  contraoU  in  force  during  the  JUeal  year  ending  June  SO,  1897,  for  improving 
Cumberland  Biver  above  Naehville,  Tenn. 


No. 


Karoe  and  address 
of  oontraotors. 


Pnrpose. 


Date  entered 
into. 


Date  of  ap- 
proval. 


DateofbefTin- 
ning  "work. 


Date  of  ex- 
piration. 


Petitdidier  &  Al- 
len, Naahvllle, 
Tenn.  a 

MoArthur  Bros. 
Co.,  Chicago,  IlL  b 


...dob.. 


Furnishing  stone 
for  building  Lock 
No.  2. 

Construction  of 
look  and  abut- 
ment of  Dam 
No.  6. 

Construction  of 
look  and  abut- 
ment of  Dam 
No.  7. 


Get  IBiUM 
May   4,1897 


Not.   4,1884 
June  22, 1807 


....do. 


Between 
Mar.  1,  and 
10, 1895. 

June  8,1897 


Jnl7l2,1897 


Got.      1,1896 


May     1,1899 


Do. 


a  Contraot  completed  October  1, 1890.  b  In  foree. 

COMMKRCIAL  STATISTICS. 

'    Cuniberland  Biver  below  Naehville,  Tenn.,  from  July  1, 1896,  to  June  SO,  1897, 


ArU  les. 

Tons. 

Articles. 

Tona. 

Brick 

90 
880 
440 
840 
8,055 
400 
800 
260 
890 

Lumber. 

700 

(;;;at.tie                                                   

Salt 

460 

Coal 

Saud 

7,912 

Plour 

Shingles 

6 

Grain 

Staves. - ... 

2,600 

Hay 

Tobacco 

8,600 

Horses  and  mules 

General  merobandiso 

9,000 

Hogs 

Total  tonnage  ...xrr.... ....... 

Inm 

32,708 

Estimated  value,  $1,512,637.50. 
Number  of  paasengen  carried,  4,340. 

Cumberland  Biver  above  Naehville,  Tenn.,  from  July  1, 1896,  to  June  SO,  1897. 


Articles. 


Tons. 


Articles. 


Tons. 


Brick 

Cattle 

Coal 

Cross  ties 

Flour 

Grain 

H«y 

Horses  and  muks. 

Hogs 

Iron 


881 

1,080 

1,460 

75 

790 
4.100 

176 

160 
2,695 

600 


Lumber 

Salt 

Shingles 

Staves 

Sand 

Tobacco 

General  merchandise  . 

Total  tonnage... 


6,000 
2.583 
45 
250 
12,625 
2,025 
20,200 

^994 


EHtimated  value,  $3,067,675. 

Total  number  of  passengers  carried,  9,072. 

Cumberland  Biver  above  Naehville,  Tenn.,  above  Bumeide,  Smith  Shoale,  from  July  1, 

1896,  to  June  SO,  1897. 


Articles. 

Tons. 

Cross-ties 

15,000 

Logs 

12,000 

sSSfi^:::::::::::::.::::::::::::::::::::":::"^^^^ 

81 

Totftl  lOTinftlTA 

27,681 

Estimated  value  not  reported. 
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List  ofiteamboaU  (stem-wheel)  plying  on  the  CumherUmd  Bsvet,  Tennessee  mnd  Kemtnekg, 

June  SO,  1897. 


Nune. 

BegietordlmeniioiM. 

Net  ton. 

Length. 

BrMulth. 

Depth. 

nege. 

129 

63 
125 

00.5 
160 

66- 
147 

95 

85 

105.2 
122 
lOl 
160 
103.6 
165 

72.8 
100 

65 

20 
16 
24 

18 

80 

17 

27 

17 

18.8 

33 

22.6 

28.6 

29.4 

20.8 

30 

15.8 

18 

14 

8 

8.4 

4 

2.6 

4.1 

8.5 

8 

8.5 

8 

6.2 

8.8 

4.4 

&4 

8 

4 

8.8 

4 

4 

68.20 

RlMUor 

88.87 

HunteviUe 

88.90 

H*ttie  MeDaalal 

90.63 

H.W.  Bvttorff. 

160.16 

Ida 

16.82 

Jas.K.  White 

77.19 

JohD  Orm  No. 8.... 

85.38 

John  T.  Cftraon. 

47.88 

Kenton 

163.08 

LnlAKWarren -  .... 

7&78 

P.  P.  Hteirn. 

261.28 

K.  Danhitf. 

158.80 

SyoMnore....  •••.«.. 

60 

Tfr  IT  phnjipt  ....,,, 

186.08 

W.T.Harwell 

24.48 

W.  J,  Bryan. ■. ...........«r 

46.21 

J.  B.  Horton  (side-wheel) 

82.88 

A  A  4. 

SITRVEY  OF  NORTH  FORK  OF  FORKED  DEER  RIVER,  TENNESSEE,  FROM 
DYERSBURG  TO  THE  MAIN  STREAM,  AND  THENCE  TO  OBION  RIVKR, 
WITH  A  VIEW  OF  DEEPENING  THE  CHANNEL  AND  IMPROVING  NAVI- 
GATION FROM  DYERSBURG  TO  THE  MISSISSIPPI  RIVER. 

[Pzlnted  in  Honse  Doc.  No.  288,  Fifty -fonrth  Congreii,  teoond  seeakm.] 

Office  of  the  Ghibf  of  Engineers, 

United  States  Army, 
Washington,  D,  0.,  February  6, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War,  at  his  discretion,  to  caase  a  survey  to  be  made  and  the  cost  of 
improvement  to  be  estimated  at  the  following  locality,  viz: 

North  Fork  of  Forked  Deer  River,  TeoDesaee,  below  Dyersbarg.  with  a  view  of 
removing  the  snags,  cypress  knees,  and  other  obstructions,  and  for  dredging  ont  and 
removing  the  bars  and  shoals  at  Caney  Point  Shoal,  8  miles  below  Dyersbnrg;  at 
Basin  No.  If  1^  miles  below  Dversburg;  at  Basin  No.  2,  13i  miles  below  Dyersburg; 
at  McCoys  Shoal,  14^  miles  below  Dyersbnrg:  at  Shoal  Cut-off  No.  2, 14^  miles  below 
Dyersburg  and  below  the  mouth  of  Forked  Deer  River;  and  for  straightening  the 
river  one-half  mile  below  Dyersburg;  and  for  removing  snags,  blasting  embedded 
trees  and  snag^  in  the  river  from  Key  Corner  to  junction  with  Obion  River,  so  as  to 
deepen  the  channel  and  improve  the' navigation  of  said  river  from  Dyersbnrg  to  the 
Mississippi  River. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers,  and  I  now  have 
the  honor  to  submit  the  accompanying  copy  of  his  report,  dated  Janaary 
26,  1897,  npon  the  sabject. 

Captain  Biddle  is  of  opinion  that  a  gain  of  a  few  inches  in  depth 
conld  probably  be  effected  in  the  upper  part  of  the  river  by  building 
bank  protection  to  preserve  the  channel,  narrowing  the  wide  places 
with  dams,  filling  up  basins,  shutting  off  one  of  the  branches  at  cut-offs, 
and  possibly  dr^ging,  but  that  no  improvement  in  the  lower  river 
could  be  made  permanent,  except  at  great  expense,  so  long  as  the  water 
of  the  Mississippi  Elver  is  permitt^  to  cover  the  bottom  lands.  In 
other  words,  he  does  not  consider  a  permanent  low-water  navigation 
practicable,  except  by  means  of  canalization.  He  accordingly  recom- 
mends that  the  improvement  of  the  river  between  Dyersburg  and  the 
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month  be  confined  to  clearing  snags,  shntting  off  basins,  closiDg  sec- 
ondary channels,  and  aiding  in  the  general  improvement  of  navigation. 
The  snm  of  $3,000  per  year  wonld  be  required  to  effect  this  object. 

In  transmitting  the  report  to  this  office  the  division  engineer,  GoL 
J.  W.  Barlow,  Corps  of  Engineers,  concurred  in  the  views  and  recom- 
mendations of  the  district  officer. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  oapt.  john  bidble,  corps  op  engineers. 

Engineer  Oppicb,  United  States  Army, 

Nashville^  Tenn.y  January  26^  1897. 

General:  I  have  the  honor  to  submit  the  following  report  of  survey 
of  the  North  Fork  of  Forked  Deer  River,  Tennessee,  below  Dyersburg, 
with  a  view  of  removing  the  snags,  cypress  knees,  and  other  obstruc- 
tions, and  for  dredging  out  and  removing  the  bars  and  shoals  at  Caney 
Point  Shoal,  8  miles  below  Dyersburg;  at  Basin  No.  1, 12^  miles  below 
Dyersburg;  at  Basin  No.  2,  13J  miles  below  Dyersburg;  at  McCoys 
Shoal,  141f  miles  below  Dyersburg;  at  Shoal  Cut-off*  No.  2, 14^  miles 
below  Dyersburg  and  below  the  mouth  of  Forked  Deer  Biver;  and  for 
straightening  the  river  one-half  mile  below  Dyersburg;  and  for  remov- 
ing snags,  blasting  embedded  trees  and  snags  in  the  river  from  Key 
Corner  to  junction  with  Obion  Biver,  so  as  to  deepen  the  channel  and 
improve  the  navigation  of  said  river  from  Dyersburg  to  the  Mississippi 
Eiver,  provided  for  by  the  river  and  harbor  act  of  June  3, 1896,  and 
submitted  in  obedience  to  letter  dated  Office  Chief  of  Engineers,  Sep- 
tember 5, 1890. 

This  survey  was  made  by  Mr.  O.  L.  Petitdidier  from  October  28  to 
November  16, 1896.  His  report  is  hereto  appended.  The  map  ♦  of  the 
river  was  also  drawn  by  him.  This  map  (five  sheets)  is  transmitted 
herewith.    ♦    •    • 

The  work  was  done  as  late  in  the  season  as  possible,  so  as  to  have  the 
water  at  the  lowest  probable  stage.  ♦  ♦  ♦  A  description  of  the 
river  and  of  the  special  shoals  named  is  given  in  Mr.  Petitdidier's 
report.  The  part  of  the  river  examined  extends  from  Dyersburg  to  the 
Obion  River,  about  29  miles. 

The  distance  from  Dyersburg,  the  head  of  survey,  to  the  junction  of 
the  South  Fork  is  8  miles;  thence  to  Key  Corner,  where  the  character 
of  the  river  changes,  is  llf  miles;  thence  to  the  point  where  the  Forked 
Deer  empties  into  the  Obion,  9^  miles,  and  thence  to  the  Mississippi, 
3^  miles. 

The  depth  generally  varies  from  3  to  12  feet,  but  with  a  number  of 
stretches  of  about  2  feet  or  less,  the  river  forming  an  irregular  succes- 
sion of  pools  and  shoals.  There  is  a  general  relation  between  curves 
and  depths,  the  shallows  being  usually  on  straight  reaches  and  the 
deep  places  on  curves,  but  with  many  exceptions  to  the  rule.  At  cut- 
offs there  are  usually  shallow  places  due  to  decreased  flow  through 
either  channel,  and  at  points  where  the  so-called  basins  are  situated 
there  are  also  shallow  stretches. 

*  Not  printed. 
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Above  Key  Corner  the  slope  is  comparatively  light,  the  erosion  not 
great,  and  the  bed  fairly  stable.  Below  Key  Corner  the  slope  doables, 
sand  bars  are  continually  forming  and  shifting,  the  banks  are  being 
eroded,  and,  besides,  the  Mississippi  at  high  water  covers  all  this  area, 
bringing  in  snags,  forming  bars,  and  making  any  improvement  ancertain 
and  unsatisfactory. 

In  the  upper  part  of  the  river,  by  building  bank  protection  to  preserve 
the  channel,  by  narrowing  the  wide  places  with  dams,  filling  up  basins, 
shutting  off  one  of  the  branches  at  cut-offs,  and  possibly  dr^ging,  a 
gain  of  a  few  inches  could  probably  be  effected.  In  the  lower  part  of 
the  river,  as  long  as  the  Mississippi  is  allowed  to  cover  the  bottom 
lands,  I  do  not  think  that  any  improvement  could  be  made  permanent, 
except  at  great  expense. 

In  discussing  the  navigability  of  this  river  and  the  Obion  the  final 
object  in  view  has  usually  been  to  obtain  a  low-water  navigation.  All 
the  work  done  so  far,  however,  has  been  directed  only  toward  facilitat- 
ing a  medium  and  high  stage  navigation.  I  do  not  think  low- water 
navigation  practicable  except  by  canalization.  The  instructions  under 
which  this  survey  has  been  made  state  <^so  as  to  deepen  the  channel 
and  improve  the  navigation.'' 

By  far  the  bulk  of  the  commerce  of  the  river  is  timber  and  lumber, 
and  it  is  found  that  this  can  be  most  advantageously  handled  either  by 
rafts  or  by  barges,  with  the  tugs  drawing  6  to  6  feet  of  water.  A  high 
stage  of  water  is  evidently  necessary  for  these  tugs.  The  Mississippi 
River  backs  up  the  Obion  and  Forked  Deer  rivers  for  several  months 
of  the  year,  and  causes  longer  high-water  seasons  than  the  size  of  the 
stream  would  otherwise  give. 

There  has  been  an  effort  made  at  times  to  ship  cotton  and  other  prod- 
uce by  the  river.  While  I  understand  the  existence  of  the  river  navi- 
gation controls  rates,  and  is,  therefore,  of  great  benefit,  the  amounts 
shipped  have  not  been  very  great. 

1  he  effort  at  present  should  then,  I  believe,  be  to  facilitate  the  medium 
and  higher  stages  of  river  navigation. 

Mr.  Petitdidier,  in  discussing  the  subject,  suggests  that  the  river  be 
thoroughly  snagged  each  year,  that  the  basins  be  shut  off  by  deposit- 
ing snags  across  the  entrance,  and  that  the  cut-offs  be  allowed  to  form, 
assisted  by  dredging  and  clearing.  I  concur  with  him  as  to  the  snag- 
ging and  the  treatment  of  the  basins.  As  to  the  cut-offs  for  lower 
stages,  they  are  certainly  disadvantageous,  as  they  would  usually  form 
a  more  rapid,  narrower,  and  more  unstable  channel.  In  high  water  the 
relative  rapidity  and  narrowness  would  probably  not  be  so  great,  and 
there  would  be  a  gain  of  distance.  Unless  the  cut-off'  is  already  so 
far  advanced  as  to  make  it  impracticable  to  stop,  I  believe  as  a  rule  it 
would  be  best  to  prevent  its  formation. 

In  case  of  Cut-oft'  No.  1,  it  would  seem  best  to  allow  the  cutting  to 
proceed.  In  case  of  Cut-off  No.  2,  or  Six  Mile  Cutoff',  it  should  be  left 
to  next  season  or  later  to  decide. 

The  funds  allotted  did  not  allow  of  an  extended  enough  survey  for 
me  to  give  a  decided  opinion  on  the  subject  of  cut-offs  on  the  Forked 
Deer  or  Obion  rivers. 

In  my  annual  report  for  1896  (Report  Chief  of  Engineers,  1896, p.  1902) 
I  recommended  $1,000  a  year  to  be  spent  on  the  Forked  Deer  for  main- 
tenance. The  results  of  this  season's  snagging  have  shown  me  that 
this  is  not  sufficient.  The  snags  come  in  in  such  numbers  each  year 
that  the  whole  navigable  part  of  the  river  should  be  gone  over  yearly, 
especially  the  lower  part. 
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For  these  reasons  I  woald  recommend,  as  suggested  by  Mr.  Petit- 
didier,  for  the  present,  an  appropriation  of  $3,000  per  year,  to  be  used 
on  the  Forked  Deer  Eiver  from  Byersburg  to  its  mouth,  to  clear  off 
snags,  and  to  aid  in  the  general  improvement  of  navigation. 
Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captaiuj  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  OEAionnx, 

Chief  of  Engineers^  U.  8.  A. 


BBPORT  OF  MR.  O.  L.  PETITDIDIER,  SURVSTOB. 

Nashvillb,  Tenn.,  December  19, 1896, 

Captain:  I  have  the  honor  to  present  the  following  report  upon  the  examination 
and  Bnrvey  of  the  North  or  Middle  Fork  of  Forked  Deer  River  from  Dyereburg,  Tonn., 
to  its  junction  with  the  Sonth  Fork,  8  miles  below,  and  of  the  main  stream  from 
this  point  to  its  junction  with  tiie  Obion  River  at  Tiger  Tail,  a  distance  in  all  of 
29.05  miles. 

In  obedience  to  yonr  orders,  I  left  Nashville  for  Dyersbnrg  on  October  28;  survey 
was  commenced  at  once  and  carried  on  until  Its  completion,  November  16. 

According  to  the  iostrnctions  received  from  you,  tlie  survey  was  to  consist  of  an 
examination  of  the  river  from  Dyersbnrg  to  its  month,  with  a  view  of  ascertaining 
the  number  of  snags,  logs,  embedded  trees,  or  other  obstrnctions  in  the  channel  of 
the  river,  or  any  changes  which  might  have  occurred  since  former  survey. 

In  addition  to  this  a  thorough  examination  and  survey  was  to  be  made  at  the  fol- 
lowing points:  Cut-off,  one- half  mile  below  Dyersbnrg;  Caney  Point  Shoals,  7i 
miles  Delow  Dyersbnrg;  Basin  No.  1, 12  miles  below  Dyersbnrg;  Basin  No.  2,  12\ 
miles  below  Dyersbnrg;  Cut-off  No.  2,  or  more  properly  Six  Mile  Cut-off,  13|  miles 
below  Dyersbnrg,  and  McCoys  Shoals,  14^  miles  below  Dyersbnrg. 

The  plan  adopted  in  the  examination  of  the  river  has  consisted  of  taking  a  con- 
tinuous line  of  soundings  at  interval  of  about  65  feet  or  even  closer  when  necessary 
along  the  channel,  or  as  near  as  possible  such  a  channel  as  a  steamboat  would 
naturally  follow. 

The  river  being  narrow  (from  60  to  200  feet),  this  line  of  soundings  was  for  the 
most  part  run  near  the  middle  of  the  stream. 

Sketches  were  made  at  the  time,  and  all  visible  snags,  logs,  embedded  trees,  or 
other  obstructions  carefully  noted  down  and  located  with  regard  to  the  nearest 
sounding.  Sloughs,  creeks,  cut-offs,  basins,  old  channels,  sand  bars,  and  all  other 
prominent  landmarks  were  carefully  sketched  in  and  results  compared  with  the 
existing  maps  of  the  river. 

This  continuous  line  of  sonndings  does  not  always  show  the  greatest  depth  of  water 
in  the  river,  but  does,  in  my  estimation,  show  the  amount  of  water  which  a  boat  could 
reasonably  ex|)eot  to  Mnd  in  following  an  average  channel. 

These  soundings  have  been  located  on  the  maps  accompanyinjK  this  report  by  using 
the  points  common  to  the  sketches  and  to  the  existing  maps  of  the  stadia  survey  of 
1894,  and  dividing  the  distances  into  an  equal  number  of  parte  corresponding  to  the 
number  of  soundings  taken  between  those  points. 

In  general,  this  method  has  given  very  good  results,  the  sharp  bends,  bars,  sloughs, 
and  other  points  used  as  landmarks  are  generally  so  close  together  that  the  error  of 
location  of^ soundings  is  small  and  can  never  be  carried  very  far. 

The  special  surveys  made  at  each  of  the  points  required  by  your  instructions  were 
made  by  means  of  transit  and  stadia;  shore  lines  and  top  of  banks  were  carefully 
located  every  50  feet, and  even  less  when  required;  lines  of  soundings  60  feet  apart 
were  taken  across  the  stream  and  to  such  a  distance  above  and  below  location  of 
special  survey  as  to  cover  all  area  where  the  depth  of  water  was  less  than  5  feet. 

The  stage  of  water  was  carefully  referred  to  former  surveys  by  running  lines  of 
levels  to  the  established  bench  mark,  and  such  a  stage  has  been  indicated  on  maps. 
Cross  sections,  height  of  banks,  and  profile  were  also  taken  at  each  location,  and  all 
information  available  in  regard  to  each  particular  case  was  secured. 

Current  directions  and  discharges  were  also  obtained  at  each  location  and  referred 
to  low  water. 

The  resolt  of  examination  of  river,  outside  of  special  surveys,  which  will  be  treated 
separately,  is  as  follows,  viz  t 

The  North  Fork  of  Forked  Deer  River,  from  wagon  bridge  at  Dyersbnrg  to  its  June- 
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tion  with  the  Sonth  Fork,  a  distance  of  7f  mileu.  is  fh>iii  50  to  110  feet  wide,  its  aver- 
age width  being  about  70  feet,  its  smallest  deptn  being  1  foot  3  inches. 

In  general,  the  depth  is  yery  good,  the  shoal  places  being  only  three  in  number,  and 
the  longest  being  only  one-fourth  mile  lon^;  the  bottom  of  river  is  composed  of  allu- 
vinm  or  mud,  with  the  addition  on  some  ot  the  shoals  of  fine  sand. 

The  river  is  crooked  and  has  many  bends  of  short  radius,  among  others  one  bend 
of  100  feet  radius.  The  river  banks  are  at  high  water  overflowed  by  several  feet  for 
a  considerable  width  (generally  several  miles  on  each  side  of  the  river),  their  height 
next  to  the  river  varying  between  10  and  25  feet,  averaging  12  to  14  feet. 

The  banks  are  generally  qnite  stable,  being  very  frequently  covered  with  large 
trees,  so  that  the  wear  is  gradual,  except  on  concave  side  of  bends,  when  erosion  takes 
place,  as  is  shown  on  the  maps. 

The  slope  of  river  in  this  portion  is  very  gradual,  the  fall  in  7f  miles  being  3.28  feet. 
Discbarge  at  extreme  low  water,  130  cubic  feet  per  second. 

Snags  are  the  worst  obstructions  to  navigation.  The  number  of  sna^  and  embed- 
ded trees  or  logs  which  ought  to  be  removal  is  considerable,  there  being  about  157 
snags,  etc.,  noted. 

Cut-off  one-half  mile  below  Dyersburg  and  Caney  Point  Shoals  are  both  contained 
in  this  section  of  river. 

This  portion  of  river  flows  through  very  rich  land,  much  of  which  is  cultivated 
and  partly  cleared.    Some  15  farms  are  scattered  on  tne  distance  described. 

From  South  Fork  to  Key  Comer,  a  distance  of  11.75  miles,  the  river  has  much 
increased  in  width  and  volume,  and  the  same  conditions  prevail  as  in  the  North 
Fork,  differing  only  in  the  larger  scale. 

The  main  stream,  formed  by  the  union  of  the  North  and  South  forks,  is  now  from 
80  to  200  feet  in  width,  averaging  ]>robably  140  feet,  but  coming  down  once  to  66  feet; 
its  smallest  depth,  1  foot  10  inches,  in  a  shoal  about  one-half  mile  long.  Altl^ugh  this 
section  oont^iins  many  stretches  of  deep  water  several  miles  in  length,  yet  there 
are  several  shoals  with  an  available  depth  of  only  2  feet.  Basin  No.  1,  basin  No.  2, 
Six  Mile  Cutoff,  and  McCoys  Shoals,  where  special  surveys  have  been  made,  are  all 
contained  in  this  section. 

The  bends  increase  in  radius,  the  two  shortest  being  of  200  feet  radius,  but  are 
still  very  abrupt,  the  river  frequently  making  a  turn  at  less  than  at  right  angles. 

The  banks  decrease  in  average  height,  averaging  only  10  to  12  feet  above  low 
water.  The  material  of  which  they  are  formed  does  not  seem  as  compact  as  before, 
and  erosion  takes  place  on  a  more  serious  scale.  We  also  come  upon  a  new  feature: 
We  frequently  tina  basins,  generally  at  the  beginning  or  foot  of  a  bend,  which  it  is 
thought  are  the  cause  of  shoaling  in  their  proximity.  These  basins  are  lined  on 
their  periphery  with  a  wide  fringe  of  large  cypress  trees.  Thev  are  all  very  sym- 
metrical in  regard  to  their  position  on  the  river,  and  the  cause  of  their  formation  is 
unknown. 

The  banks  are  overflowed  as  before,  but  to  a  larger  extent.  We  also  find  that  the 
banks  are  frequently  paralleled  by  sloughs  8  to  10  feet  deep,  through  which  the  river 
flows  at  high  stages.  These  sloughs  are  nearly  always  closely  timbered  with  cypress 
trees,  which  prevent  erosion. 

We  now  find  evidences  of  cultivation  fast  disappearinir,  and  on  all  this  section  the 
boundaries  of  the  river  are  heavily  wooded  with  fine  timber.  Four  farms  on  this 
section. 

The  slope  is  still  slight;  fall  from  South  Fork  to  Key  Comer,  2.81  feet.  Discharge 
at  stage  of  water,  1^  inches  above  extreme  low  water~470  cubic  feet  per  second. 

Snags  are  again  numerous,  405  being  noted.  Overhanging  trees  are  also  in  the 
way  in  several  places.  Frequently  they  have  been  deadened  and  left  standing,  but 
I  would  deprecate  this  practice,  as  those  trees  are  not  only  a  menace  to  all  passing 
craft,  but  also  restrict  to  a  large  extent  a  stream  already  far  too  narrow.  If  over- 
hanging trees  are  in  the  way  they  should  be  cut  down  at  Wee  and  sawed  into  small, 
harmless  sections. 

The  much  greater  surface  slopes  which  prevail  between  Key  Comer  and  the  mouth 
of  the  river  (9.55  miles)  have  produced  new  conditions,  and  we  find,  therefore,  the 
river  somewhat  narrower  and  much  swifter,  a  large  number  of  sand  bars,  sand  reefs, 
narrower  channel,  and  a  much  greater  erosion  of  banks. 

Another  element  of  instability  and  one  which  can  not  be  overcome  at  present  is  the 
nearness  of  the  Mississippi  River,  which  modifies  the  Forked  Deer  River  very  materi- 
ally for  a  distance  of  5  miles  from  its  mouth.  The  Mississippi  when  on  a  rise  flows 
up  the  Forked  Deer  River  at  times  with  a  velocity  of  5  miles  per  hour,  and  deposits 
enormous  <[uautities  of  sand,  drift,  snags,  or  other  debris. 

Upon  the  recession  of  the  Mississippi  River  the  Forked  Deer  River  is  unable  to 
cut  out  promptly  all  the  sand  or  carry  out  all  the  snags  which  have  been  deposited, 
and  we  nave  therefore  a  new  imperfect  channel  with  all  sorts  of  obstructions. 

At  the  time  of  examination  it  was  found  that  the  large  sand  bar  at  the  mouth  of 
the  Obion  River  had  disappeared.  This  bar  was  mentioned  in  Mr.  Ben  Smith's 
report  on  his  survey  of  1894  as  bad.  This  illustrates  the  instability  of  the  channel 
in  the  lower  portions  of  the  river. 
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For  the  first  5  miles  from  Key  Comer  the  riTer,  varying  between  100  and  200  feet 
in  width,  is  ranch  swifter;  its  smallest  depth,  1  foot  3  inches  at  six  different  points. 
The  last  4  miles,  the  stage  of  water  of  which  was  affected  by  a  rise  in  the  Missis- 
sippi, showed  2  feet  6  inches  as  the  lowest  water. 

The  bends  are  still  nnmerons  and  short,  among  others  one  bend  of  200  feet  radlns. 

Banks  which  are  low  in  the  first  part,  from  10  feet  to  14  feet  in  height,  rise  to 
heights  of  31  feet  on  approaching  the  month  of  the  riTer.  The  banks  are  sandy  and 
erode  rapidly  on  the  concave  side  of  the  river. 

Six  sand  reefs  were  observed,  extending  nearly  across  the  river.  Some  20  sand 
bars,  a  few  of  which  are  very  large  and  from  10  to  15  feet  in  height,  are  shown  on 
majM.  Snags  were  very  nnmerons,  frequently  blockading  the  river,  504  being  noted 
on  the  maps. 

There  is  no  cultivation  on  the  river  between  Key  Comer  and  Ti^er  Tail,  both  sides 
of  the  river  being  heavily  timbered.  As  the  month  of  the  river  is  approached  sev- 
eral sloughs,  ponds,  old  channels,  and  Lost  Channel  are  met  with. 

Surface  slope,  as  taken  from  Mr.  Smith's  survey,  gives  a  fall  between  Key  Comer 
and  Tiger  Tail  of  15.77  feet  in  a  distance  of  9.55  miles.  In  this  general  description 
of  river  much  information  has  necessarily  been  left  out,  which  will  be  found  on  the 
maps  accompanying  this  r^jport. 

1.  Cut-off,  one-ha^  mile  below  Dyerehurg  (see  sheet  No.  1).— This  out-off  occurs  in 
the  first  bend  below  Dyersburg.  This  bend,  which  from  head  to  foot  of  out-off  is 
about  1,700  feet  in  length,  has  the  upper  portion  of  its  tnm  very  sharp,  the  radius 
being  not  much  over  lOO  feet,  and  nver  only  60  to  65  feet  wide;  and  as  there  is  a 
strong  current  at  medium  stages  of  water  its  navigation  is  difiQonlt  and  has  caused 
a  demand  for  the  cut-off. 

The  cut-off  was  started  in  1876  by  the  county  authorities,  who  out  a  ditoh  3  feet 
square  across  the  neck  of  the  bend.  This  was  not  done  witn  a  first  view  to  improve 
the  river,  but  simply  to  reduce,  during  high  stages  of  the  river,  the  volume  of  water 
striking  the  levee  upon  which  the  county  road  is  built.  This  levee  approaches  within 
200  feet  of  the  river  (see  map).  Since  then  the  river  has  eroded  tnis  cut-off  to  its 
present  size. 

The  cut-off  is  325  feet  in  length,  70  feet  in  width  between  tops  of  banks,  and  is 
almost  cut  through,  as  can  be  seen  on  the  cross  sections.  The  material  is  alluvinm, 
rather  compact  on  the  surface,  and  as  it  approaches  the  water's  edge  changes  to  a 
stiff  mixture  of  blue  clay  and  sand,  not  very  easily  eroded. 

At  time  of  survey  the  Dottom  of  cut-off  was  less  than  18  inches  above  extreme  low 
water,  and  for  a  short  portion  was  level  with  the  water.  The  amount  of  erosion  done 
during  last  winter  is  reported  variously  as  having  been  from  1  to  2  feet  in  depth. 

According  to  instructions  received,  the  examination  was  to  be  made  with  a  view 
of  straightening  the  river  one-half  mile  below  Dyersburg.  As  the  cut-off  is  now 
almost  an  accomplished  fact,  I  have  no  recommendations  to  make  in  regard  to  the 
improvement,  except  to  let  the  river  take  its  course,  as  at  the  present  rate  of  erosion 
the  out-off  will  probably  be  completed  by  the  end  of  the  season.  Boats  use  the  cut- 
off at  a  6-foot  stage  of  water.  There  is  at  extreme  low  water  a  difference  of  level  of 
0.60  foot  between  head  and  foot  of  cut-off,  which  can  not  help  but  modify  ii]^uriously 
the  channel  in  the  upper  pool  as  soon  as  the  river  runs  through  its  new  channel. 

Canejt  PoM  Shoal — ^7.15  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  2;. — 
This  shoal  occurs  at  a  portion  of  the  river  which  is  a  cut-off  of  a  £rmer  river  bend 
(Caney  Island  Cut-off),  and  is  due  to  local  conditions. 

This  shoal  is  composed  of  sand,  debris,  snags,  and  embedded  trees,  now  obstruct- 
ing the  river  for  a  distance  of  200  feet  and  giving  only  an  available  depth  of  about 
1  &ot  4  inches  at  eltreme  low  water. 

The  presence  of  the  shoal  at  this  point  is  explained  somewhat  as  follows: 

The  river  arriving  at  this  point  and  turning  at  more  than  right  angles  frtim  its 
former  direction,  strikes  the  opposite  bank,  or  concave  side  of  the  bend,  with  great 
force  at  high  water,  causes  considerable  eroHion  of  the  bank,  and  in  addition  an 
eddy  of  great  violence  is  produced.  Th  is  eddy  has  eroded  the  bottom  in  an  ellipsoidal 
forai  to  a  depth  at  lowest  water  of  23  feet,  and  to  very  abrupt  outlines. 

Upon  resuming  its  course  the  river,  having  lost  much  of  its  initial  velocity, 
deposits  the  coarsest  portion  of  detritus  just  torn  from  its  banks  and  deposite  it 
immediately  below,  thus  causing  the  shoal. 

As  the  river  falls,  snags,  logs,  etc.,  are  stopped  by  the  high  bottom,  become 
embedded,  increase  the  permanency  of  the  obstruction,  and  render  navigation 
impossible  or  dan|^erous. 

Dredging  of  this  shoal  would  only  prove  a  temporary  benefit  and  is  not  recom- 
mended. The  only  thing  which  is  recommended  for  the  improvement  of  this  shoal 
is  a  thorough  removal  of  all  embedded  snags,  logs,  or  other  debris,  which  will  not 
only  get  rid  of  such  dangerous  obstructions,  but  also  allow  the  water  to  cut  deeper 
into  the  shoal.    Additional  data  will  be  found  on  the  map. 

Baain  No,  1 — 11.95  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  3). — This 
basin  consists  of  a  sudden  lowering  of  one  of  the  banks  of  the  river  for  a  short 
distance,  thus  forming  an  opening  throng  which  the  river  flows  sideways  and  filla 
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a  depTesBLon,  which,  owing  to  ite  form  has  been  called  a  basin.  (See  map  of  Basin 
No.  ly  sheet  3.)  This  basin  is  pear  shaped,  some  600  feet  long,  the  opening  in  river 
beine  200  feet  wide;  its  depth,  which  is  diminishing,  averages  approximately  1  foot 
3  inches. 

The  portion  of  river  adjacent  to  basin  is  to  some  extent  shallower  than  nsnal, 
having  3  feet  of  water  in  the  channel.  As  the  effect  of  this  diversion  of  the  current 
into  the  basin  produces  a  retardation  of  velocity,  and  consequently  caasi^s  a  deposit 
of  particles  just  held  in  suspension,  it  seems  as  ii  the  closing  of  the  opening  of  this 
basin  wonld  have  seine  beneficial  effect  upon  the  depth  of  water  in  its  neighborhood. 
~  It  has  been  thought  that  if  the  snags  in  the  immediate  vicinity,  when  removed, 
were  carried  across  the  opening  or  even  inside  the  basin  that  the  process  of  filling  in 
of  the  basin  by  deposits  would  go  on  more  quickly,  and  this  is  therefore  the  method 
of  improvement  proposed  for  this  location.    No  dredging  proposed  here. 

Haain  No,  2 — 12.40  miles  below  wagon  bridge  at  Dyersonrg  (sheet  No.  3). — ^This 
basin,  just  a  half  mile  below  Basin  No.  1,  is  very  similar  in  every  respect,  bat  is 
smaller,  being  about  300  feet  long,  with  opening  125  feet  wide  and  a  mean  depth  of 
2  feet  in  the  center.  The  river  adjacent  is  in  fair  condition,  with  an  available  depth 
of  nearly  3  feet,  and  with  the  exception  of  snags  would ^not  call  for  special  notice. 

The  remedy  proposed  for  this  basin  is  removid  of  all  snags  and  transportation  of 
same  across  opening  of  basin. 

The  mean  of  five  discharge  observations  at  this  location  at  a  stage  of  0.12  foot 
above  low  water  gave  463  cubic  feet  per  second.    No  dredging  is  proposed. 

Six  Mile  Cut-off— 13.^  miles  below  wagon  bridge  at  Dyer8bnrg(sheetNo.3). — This 
is  the  Cut-off  No.  2  of  Mr.  Smith's  survey ;  the  name  of  Six  Mile  Cut-off  has  been 
preserved,  it  being  the  only  name  by  which  this  cut-off  is  known  among  river  men. 

As  may  be  seen  on  the  map,  the  river  makes  here  a  sharp  bend  of  only  200  feet 
radius  and  narrows  down  in  one  place  to  a  width  of  60  feet. 

We  find  a  depth  of  water  of  only  2  feet  in  several  places;  also  many  snags  and 
embedded  trees.  We  also  find  across  the  neck  of  the  bend  a  cut-off  m>m  ^  to  66 
feet  wide  and  500  feet  long.  A  considerable  amount  of  water  flows  through  this 
cut-off,  but  is  much  impeded  in  its  flow  by  numerous  snags  and  embedded  trees.  At 
a  stage  of  water  of  0.86  above  low  water  it  was  found  that  about  14  per  cent  of  the 
total  discharge  of  the  river  passed  through  it. 

At  boating  stages  of  8  feet  or  more  nearly  one-half  of  the  volume  of  water  passes 
through  the  cut-off,  which  is  then  used  by  the  boats  altogether. 

The  banks  of  cut-off  are  alluvium,  somewhat  sandy;  tuey  are  low,  especially  the 
right  bank,  which  is  only  10  feet  high.  This  bank  is  cutting  badly  at  head  of  cut- 
off, while  the  bank  opposite  is  being  built  up  by  various  deposits.  The  right  bank 
is  heavily  wooded. 

The  action  of  this  cut-off  is  at  present  harmftil  to  the  low- water  navigation,  as, 
owing  to  such  a  large  percentage  of  water  being  drained  through  it,  a  deposit  of 
sand,  snags,  and  other  ddbris  is  formed  opposite  the  head  of  cut-off  in  the  main 
river  and  for  some  distance  below.  On  the  other  hand,  this  cut-off  facilitates  navi- 
gation as  soon  as  boating  stage  obtains,  as  the  boats  are  then  able  to  avoid  the  short- 
radius  bend,  which  is  very  narrow  and  with  very  swift  current,  the  distance  being 
also  shortened  1,100  feet. 

Two  ways  of  dealing  with  this  cut-off  present  themselves— the  first,  to  close  the 
cut-off  in  some  portion  of  its  length  by  a  low  dam  of  piling,  brush,  and  stone  reaching 
from  one  bank  to  the  other,  this  cross  dam  to  be  not  over  2  feet  above  low  water. 
This  simple  and  inexpensive  method  would  confine  the  water  to  the  main  river, 
which,  after  removal  of  snags  now  in  the  way^  would  certainly  be  much  improved. 
^  The  great  and,  I  think,  fatal  objection  to  this  method  would  be  that  as  soon  as  the 
river  rose  a  few  feet  the  right  bank  would  immediately  begin  to  cut  and  cave  around 
the  end  of  the  dam,  the  current  would  then  be  much  accelerated  around  this  end  by 
the  action  of  the  dam  itself,  and  the  cut-off  would  become  much  enlarged,  thus 
almost  certainly  destroying  the  value  of  work  done  a  few  weeks  at  most  after  its 
erection  and  without  having  effected  any  benefit  to  navigation,  which  at  low  water 
is  entirely  suspended. 

This  method  has  frequently  been  used  on  river  work,  but  has,  in  my  experience, 
been  uniformly  followed  by  the  same  disastrous  results;  and,  in  the  end,  nature  has 
always  had  her  way. 

Another  method  of  dealing  with  the  difficulty  would  be  to  assist  nature  by  remov- 
ing those  obstructions  which  retard  the  completion  of  the  cut-off,  and  this  is  the 
method  recommended. 

As  we  have  seen,  those  obstructions  consist  of  snags,  embedded  large  trees,  and 
logs  now  lodged  in  the  middle  and  at  lower  end  of  cut-off. 

The  plan  proposed  consists  of  a  thorough  removal  and  destruction  of  all  the  snags, 
embedded  logs,  aud  trees  now  in  the  cut-off,  and  of  assisting  by  means  of  shovels, 
hoes,  and  other  implements  tlie  erosive  action  of  the  stream  which  will  follow  upon 
the  removal  of  each  snag.  In  addition,  all  the  trees  on  the  island,  for  a  zone  par- 
allel to  the  bank  and  at  least  50  feet  wide,  should  be  cut  down  and  sawed  in  small 
sections,  to  be  destroyed  if  practicable.    Should  a  dredge  boat  be  available,  this 
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ooald  be  lued  in  connection  and  the  improYement  completed  more  ezpeditionsly. 
As  there  is  a  fall  of  0.42  foot  from  head  to  foot  of  cut-off,  it  is  felt  that  this  will 
materially  assist  in  the  erosion. 

The  work  should  be  begun  early  in  the  low-water  season,  in  order  that  cut-off  may 
have  time  to  enlarge  to  such  an  extent  as  not  to  readily  retain  future  snags  passing 
through  it. 

There  are  one  or  two  objections  to  the  cut-off.  There  being  a  fall  of  0.42  foot  f^om 
head  to  foot,  the  upper  pool  will  be  lowered  to  a  large  extent  as  soon  as  flow  of  water 
through  new  channel  is  unimpeded;  secondly,  the  material  eroded  from  cnt-off  will 
be  deposited  somewhere  downstream,  and  possibly  emphasize  McCoys  Shoals,  one- 
half  mile  below  this  point. 

McCoy  ShoaU — 14^  miles  below  wa^on  bridge  at  Dyersbnrg  (sheet  No.  3). — This 
shoal  is  connected  with  a  basin  very  similar  in  all  its  characteristics  to  Basin  No.  1 
and  Basin  No.  2,  but  with  a  smaller  average  depth  of  water  in  the  channel,  the 
available  depth  l>eing  only  2  feet  2  inches. 

The  bottom  of  river  consists  of  loam  and  shifting  sand,  -which,  it  is  thought,  are 
deposited  in  a  manner  similar  to  that  described  for  Basin  No.  1  and  Basin  No.  2.  It 
is  thought  also  that  much  of  the  material  deposited  is  derived  from  Six  Mile  Cut-off, 
less  than  three-fonrths  of  a  mile  up  the  river. 

A  few  bad  snags  are  found  in  the  channel,  while  the  right  bank  is  literally  lined 
with  snags  and  ariffc,  extending  in  the  river,  as  shown  on  map. 

The  plan  of  improvement  proposed  at  this  place  consists  of  a  thorough  removal  of 
all  the  snags  and  drifts  and  depositing  same  in  basin,  now  rapidly  tilling  up. 

This  eonoludes  the  report  on  special  examinations. 

There  are  several  other  points  where  the  conditions  are  just  as  unfavorable,  and 
even  more  so,  but  no  special  examination  could  be  made,  as  the  funds  allotted  for  the 
work  did  not  permit. 

XSTDfATK. 

It  is  imi>ossible  to  present  an  accurate  estimate  of  the  cost  of  completing  the 
improvement  of  the  river  examined.  In  general,  it  is  not  believed  that  tlie  ri  ver  can 
be  definitely  improved  so  as  to  give  assured  low-water  navigation,  especially  so  on 
account  of  the  difficulties  in  regard  to  the  portion  of  river  below  Key  Comer. 

It  is,  however,  believed  that  a  thorough  clearing  of  snags  for  several  years  will 
remove  the  greatest  impediments  to  navigation,  and  will  certainly  not  decrease  all 
the  depth  of  water  which  the  river  is  susceptible  of  giving. 

I  also  infer  from  the  size  of  the  boats  used,  drawing  4  feet  and  6  feet,  respectively, 
and  from  conversations  had  with  river  men,  that  pilots  do  not  desire  so  much  navi- 
gation at  low  water  as  the  removal  of  snags  whicn  prevent  them  from  using  their 
boats  for  as  long  a  period  as  the  available  depth  of  water  would  otherwise  allow. 

It  is  therefore  thought  that  the  employment  of  a  snag  boat  in  connection  with  a 
shore  party  for  a  period  of  four  or  five  months  every  year  would,  after  a  whUe,  keep 
the  river  in  first-class  condition. 

The  expenses  of  such  a  boat  and  partv  would  be  approximately  $600  per  month,  so 
that,  considering  repairs,  a  sum  of  $3,000  per  year  would  be  necessary. 

COMMKBCE. 

Although  navigation  lasts  on  the  average  but  from  five  to  six  months  every  yeai;, 
the  amount  of  commerce  done  on  the  river  is  considerable,  and  is  only  limited  by 
the  low-water  season. 

It  consists  mainly  of  transportation  of  timber,  which  is  very  abundant,  and  the 
exploitation  of  which  gives  employment  to  fully  500  men. 

Considerable  merchandise  has  also  been  transported  between  Dyersburg  and 
Memphis  and  St.  Louis. 

Three  tugs  and  one  stem -wheel  boat  with  barges  have  been  employed. 

Commercial  atatisiics  from  July  1, 1896,  to  June  30, 1896. 

Tons. 

Com 350 

Beer 120 

Merchandise 16 

Stave  bolts 5,000 

Spokes 600 

Lumber 62,300 

Logs 42,600 

Cross-ties 100 

Staves : 250 

Hoops 150 

Heading 100 

Total UlTssE 

ENG  97 141 
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Since  repwted,  from  July  i,  1896,  to  December  SI,  1896, 

TOfD«. 

Lumber 160 

Very  respectfully,  your  obedient  sen^anti 

O.  L.  Petitdidier,  Surreywr, 
Capt.  John  Biddle. 


A  A  5. 

SURVEY  OF  MOUTH  OF  CUMBERLAND  RIVER,  KENTUCKT- 
[Prlnted  in  House  Boo.  No.  283,  Fifty-fonrth  CoDgroM,  necond  MBsion.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  JD.  C,  February  8,  1897. 
Sir:  I  have  the  honor  to  submit  the  accoinpanying  copy  of  report, 
dated  December  23, 1896,  with  map,*  by  Capt.  John  Biddle,  Corps  of 
Engineers,  of  the  result  of  a  survey  of  the  mouth  of  Cumberland  River, 
Kentucky,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3,  1896. 

Captain  Biddle  states  that  the  two  channels  leading  from  the  Onm- 
berland  River  to  the  Ohio  River  accommodate  easily  all  Cumberland 
River  navigation,  and  probably  all  that  of  the  Ohio  River  which  is  apt 
to  take  this  route,  and  that  the  conditions  in  the  channel  are  improv- 
ing. He  therefore  sees  no  reason  for  further  improvements  or  expendi- 
tures at  this  point  for  the  present,  except  such  as  are  necessary  t^o  keep 
the  present  works  in  condition,  and  perhaps  to  extend  them  somewhat 
if  circumstances  reciuire.  In  this  connection  Captain  Biddle  states 
that  the  sum  of  $20,000  should  be  appropriated  for  maintenance  of 
works  at  the  mouth  of  the  Cumberland  River,  to  be  used  whenever 
necessary. 

In  forwarding  the  report  to  this  office  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  the  division  engineer,  concurred  in  the  views  of  the  district 
officer. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers. 
'  Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  john  biddle,  corps  of  engineers, 

Engineer  Office,  United  States  Army, 

Nashville^  Tenn.^  December  23^  1896. 

General  :  In  compliance  with  instructions  contained  in  letter  dated 
office  Chiet  of  Engineers,  September  5, 1896, 1  have  the  honor  to  sub- 
mit the  report  of  survey  of  mouth  of  Cumberland  River,  Kentucky, 
provided  for  by  the  river  and  harbor  act  of  June  3,  1896. 

Work  was  delayed  until  November  in  order  to  make  the  survey  at 
\\iQ  lowest  practicable  stage  of  water,  and  also  to  make  use  of  a  party 
already  in  the  field,  so  as  to  diminish  cost,  in  accordance  with  instruc- 
tions from  the  Chief  of  Engineers. 


^Not  repriuted.    Printed  in  House  Doc.  No.  283,  Fifty-fourth  Cougress,  second 
session. 
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While  at  the  time  of  the  survey,  from  November  1  to  16, 1896,  the 
Cumberland  River  was  low,  the  Ohio  River  was  high  for  the  time  of 
year  aod  did  not  get  to  a  low  stage  at  that  point  daring  the  season  of 
1896.  It  was  therefore  necessary  to  do  the  work  at  a  stage  of  water 
of  about  6  to  8  feet.  This  prevented  as  thorough  an  examination  of  the 
conditions  of  works  as  was  desired,  and  gave  also  probably  a  somewhat 
different  bottom  than  would  have  been  the  case  at  extreme  low  water. 
I  believe  the  survey,  however,  gives  all  the  information  necessary  for 
the  purpose. 

The  survey  was  made  under  thepersonal  chargeof  Mr.  B.  F. Cheatham, 
surveyor,  with  transit  and  studia,  the  soundings  taken  from  a  rowboat, 
the  location  being  determined  by  the  stadia.  Observations  were  taken 
for  discharge,  but  on  account  of  the  water  of  the  Ohio  backing  up  the 
Cumberland,  causing  pools  and  eddies,  the  discharge  of  the  latter 
could  not  be  satisfactorily  ascertained. 

•  •  •  •  •  •  • 

The  Cumberland  River  empties  into  the  Ohio  near  Smithland,  Ey. 
For  about  25  miles  above  its  mouth  it  forms  a  deep  pool,  with  but  little 
fall  and  with  plenty  of  water  for  boating  purposes. 

The  Ohio  River  about  1  mile  above  the  Cumberland  is  divided  into 
two  branches  by  Cumberland  Island.  The  greater  part  flows  to  theright 
of  the  island.  The  remainder  flowing  to  the  left  forms  what  is  called 
the  Kentucky  Chute.  The  Kentucky  Chute  is  but  500  feet  wide,  while 
the  main  river  is  half  a  mile  wide.  Into  this  chute  empties  the  Cum- 
berland River,  and  the  two  combined  flow  past  Smithland  and  join  the 
main  Ohio  about  2  miles  farther  down,  at  the  foot  of  Cumberland  Island. 

There  are  thus  two  outlets  from  the  real  mouth  of  the  Cumberland  at 
Smithland  to  the  Ohio  River,  one  at  the  upper  end  and  the  other  at  the 
lower  end  of  Cumberland  Island.  Occasionally,  due  to  sudden  rises 
in  the  Cumberland  while  the  Ohio  is  low,  the  current  will  flow  out  from 
the  Cumberland  through  both  channels.  If  the  Ohio  be  high  while  the 
Cumberland  is  low,  the  water  is  backed  up  a  considerable  distance  in 
the  Cumberland  above  Smithland,  forming  a  eurrentless  pool. 

For  improvement  purposes  the  mouth  of  the  Cumberland  has 
generally  been  considered  to  be  at  the  foot  of  Cumberland  Island,  as 
most  of  the  commerce  of  the  Cumberland  goes  naturally  through  this 
passage. 

A  specific  allotment  of  930,000  was  made  by  act  of  September  19, 
1890,  from  appropriation  for  improving  Cumberland  River  below  Nash- 
ville, for  exi)enditure  at  the  month  of  the  river,  all  of  which  has  been 
spent  below  Smithland. 

I  have,  however,  had  the  survey  made  to  both  ends  of  Cumberland 
Island  and  out  into  the  Ohio,  so  as  to  more  thoroughly  examine  the 
conditions. 

Formerly  the  channel  of  the  Ohio  river  at  low  water  was  down  the 
Kentucky  Chute.  A  dam  built  at  the  head  of  the  island  diverted  the 
water  into  the  chute.  Subsequently,  about  1878,  the  dam  was  removed 
and  the  channel  changed  to  the  right  bank.  During  the  past  season 
the  Kentucky  Chute  has  again  been  hsed  by  the  Ohio  River  steamboats 
at  low  water.  This  channel  would  always,  however,  be  too  narrow  and 
crooked  to  successfully  pass  large  tows.  After  the  dam  at  the  head  of 
the  island  was  opened  a  gradual  shoaling  took  place  in  the  chute  near 
the  foot  of  Cumberland  Island.  The  water  of  the  Cumberland,  even 
with  the  addition  of  some  Ohio  River  water,  was  not  sufficient  to  keep 
the  channel  deep.  This  shoaling  increased  so  as  to  often  make  it 
impossible  for  a  steamboat  to  pass  from  one  river  to  the  other  at  stages 
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when  both  were  navigable.  Short  cheek  dams  were  tried  as  remedies, 
but  did  not  prove  successful. 

On  April  17, 1888,  the  engineer  officer  in  charge  of  the  Cumberland 
River  reported  to  the  Chief  of  Engineers  the  unsatisfactory  condition 
of  the  mouth  of  the  river,  A  Board  of  Engineers  was  in  (^onsequeuce 
constituted,  which  examined  the  locality  and  reported  on  June  10, 1888. 
These  reports  are  printed  in  Report  of  Chief  of  Engineers  for  1888, 
pages  1626  et  seq.  The  Board  thoroughly  discussed  tiie  subject,  and 
attention  is  respectfully  invited  thereto. 

The  Board  recommended  that  a  dike  be  built  beginning  at  a  point  ou 
the  main  shore,  about  1^  miles  below  Smithlaud,  which  dike  was  to 
cut  oft'  a  small  channel  to  the  left  of  a  towhead,  and  then  to  extend 
along  tbe  towhead  and  beyond  foot  of  Cumberland  Island  to  deep 
water  in  the  Ohio,  reducing  the  width  of  the  bed  to  about  the  normal 
width  of  the  Cumberland  proper  above  Smithlaud.  The  water  would 
be  forced  to  flow  between  the  dike  and  Cumberland  Island,  and  would 
presumably  cut  out  the  bar.  The  island  would  probably  have  to  be 
protected.  The  estimated  cost  was  $129,600,  which  did  not  include 
the  cost  of  protection  of  Cumberland  Island.  It  was  recommended 
that  a  pile  dike  be  built,  cut  off  to  low  water,  surmounted  by  crib  work 
to  a  height  of  8  feet  above  low  water,  and  the  height  to  be  subsequently 
increas^  if  it  were  found  necessary. 

The  dike  has  been  built  as  directed,  but  was  made  without  the  crib 
work,  principally  because  most  of  the  dike  had  to  be  built  on  the  tow- 
head,  which  was  itself  several  feet  above  low  water,  and  therefore  the 
cutting  off  to  low  water  became  unnecessary  and  impracticable.  The 
dike  has  about  the  height  contemplated,  but  is  all  pile  work  filled  with 
brush  and  rock.  There  is  a  gap  in  the  dike  about  the  center  of  its 
length,  as  the  towhead  comes  to  the  top  of  the  piling  and  fills  the  gap. 
It  is  possible  that  this  may  be  cut  away,  and  must  therefore  be  watched. 
It  has  not  done  so  as  yet.  The  amount  expended  was  $23,716.71,  and 
the  results  obtained  are  those  sought  for  under  the  project  and  estimate 
of  $129,600. 

In  the  Report  of  the  Chief  of  Engineers  for  1896,  pages  1907  and  1908, 
the  following  statement  is  made  with  reference  to  this  dike: 

The  dike  as  at  present  constracted,  however,  secures  the  object  songht  after:  that 
is,  the  passage  from  Cnniberland  River  to  tbe  Ohio.  Bars  form  in  tbe  Ohio  River 
opposite  the  mouthi  beyond  tbe  end  of  the  dike.  These  bars  shift  continnally,  bat 
there  has  never  been  any  difficulty  in  passins;  from  one  river  to  the  other  since  the 
dike  has  been  completed,  while  previously  the  mouth  was  often  closed  while  each 
river  remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the  dike 
will  have  to  be  protected.  With  that  in  view,  and  ako  to  ascertain  effect  of  dike, 
surveys  have  been  made  each  year  to  determine  the  changes  that  occur.  Up  to  the 
present  no  cutting  of  the  towhead  has  taken  place.  It  is  suggested  that  if  this  hap- 
pens it  would  be  well  to  cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone 
extended  in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland  Island  will 
have  to  be  further  protected. 

Examining  now  the  map  of  the  survey  made  this  season,  it  will  be 
seen  that  at  a  7  to  8  foot  stage  there  is  a  good  and  sufficient  channel 
from  Smithland  to  the  Ohio,  at  the  lower  end  of  Cumberland  Inland,  of 
a  depth  of  about  12  feet,  and  to  the  head  of  island  of  a  depth  of  11.5  feet. 

Cumberland  River  navigation  is  by  boats  which  never  draw,  except 
perhaps  occasionally,  more  than  5  feet,  and  at  river  stages  below  2  feet 
do  not  carry  over  2^  to4  feet,  and  usually  not  as  much.  It  is  therefore 
seen  that  these  channels  will  accommodate  easily  all  Cumberland  Eiver 
navigation,  and  probably  all  that  of  the  Ohio  Eiver  apt  to  take  this 
route.    Moreover,  the  conditions  in  the  channel  are  improving. 
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Therefore,  I  see  no  reason  for  further  improvements  or  expenditures 
at  this  point  for  the  present,  excepting  such  as  are  necessary  to  keep 
the  present  works  in  condition,  and  perhaps  extend  them  somewhat  if 
circumstances  demand.  There  should,  therefore,  be  a  sum  of  perhaps 
$20,000  appropriated  for  the  work  at  the  mouth  of  Cumberland  River, 
Kentucky,  for  "  maintenance,"  to  be  used  whenever  necessary.  The 
works  are  as  permanent  as  such  works  are  usually  made,  but  are  of 
timber  and  must  be  kept  in  repair;  also,  due  to  shifting:  channels, 
deposits,  and  cuttings,  some  changes  may  become  desirable  and  further 
protection  to  the  banks  obligatory.  Besides,  it  may  become  necessary 
to  protect  the  gap  in  the  dike. 

Therefore,  no  further  improvements  are  recommended  to  be  under- 
taken at  present,  but  that  a  careful  watch  be  kept  over  this  locality 
and  from  results  observed  further  action  be  taken  when  it  shall  become 
necessary. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
OaptaiUf  Corps  of  Engineers. 

Brig,  Gen.  W.  P.  Cratghill, 

Chief  of  Engineersj  U,  8,  A. 
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APPENDIX  B  B. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  CAPT,  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYSMENTS. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Muscle  Shoals 

Canal,  Tennessee  River. 


3.  French  Broad  and  Little  Pigeon  rivers, 

Tennessee. 

4.  Clinch  River,  Tennessee, 


6URVBY8. 

5.  Mouth  of  Tennessee  River,  Kentucky.  1  6.  Emory  River,  Tennessee. 


Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.^  July  8, 1897. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

Dan  O.  Kingman, 
Captain  of  Ungineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersy  U.  8.  A.  • 


THE  DISTRICT. 

This  district  was  in  charge  of  Gapt.  Dan  0.  Kingman,  Gorps  of 
Engineers,  during  the  entire  year.  The  division  engineers  were  Gol. 
J.  VV.  Barlow,  Gorps  of  Engineers,  until  May  7, 1897,  and  since  then 
Col.  Henry  M.  Robert,  Gorps  of  Eugineers. 

^  TENNESSEE  RIVER  STSTEM. 

The  Tennessee  Biver  receives  its  water  from  seven  different  States, 
namely:  Virginia,  North  Garoliua,  Georgia,  Tennessee,  Alabama,  Mis- 
sissippi, and  Kentucky.  The  total  area  drained  by  it  is  44,000  square 
miles,  an  area  almost  equal  to  that  of  England.  It  discharges  in  time 
of  floods  not  less  than  700,000  cubic  feet  of  water  per  second,  and  even 
at  its  low  stages  its  discharge  each  second  is  10,000  cubic  feet. 
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The  following  table  gives  the  length  of  the  Tennessee  Eiver  and  of 
the  navigable  portion  of  its  tributaries,  so  far  as  it  is  known.  There 
has  been  no  general  survey  to  cover  this  system,  and  the  length  of  the 
navigable  portion  of  most  of  the  tribataries  has  been  determined  from 
old  reconnoissances  and  from  the  statements  of  pilots  and  others 
engaged  in  the  navigation  of  these  streams.  For  this  reason  it  is  prob- 
able the  distances  in  some  cases  are  overestimated.  In  a  number  of 
cases  it  has  been  impossible  to  ascertain  the  length  of  the  navigable 
portion  of  tributaries,  but  sufficient  information  has  been  collected  here 
to  show  that  the  system  has  over  1,382  miles  of  water  navigable  by 
steamboats  and  nearly  1,053  more  navigable  by  rafts  and  flatboat«, 
making  in  all  a  system  of  internal  waterways  of  the  United  States  2,435 
miles  in  extent. 


Name  of  stream. 

Navigable  by  steamboaU  to- 

Milea. 

on  npto— 

HUes. 

Tennessee  River ....... 

Holston  and  French  Broad. . 
The  Forks 

20 
08 
Unknown. 
40 

Clark  River          

Benton   and  Clear 
Springs. 

60 

Big  Sandy  River 

Duck  River 

Marble  Quarry 

20 

Centervule 

About  Columbia 

SO 

Buffslo  Creek 

Unknown. 

Beech  River 

Unknown. 

Yellow  Creek 

To  near  Memphis  and 

Charlest4>n  Road. 
Burleson,  Ala 

12 

Bear  River 

Abont  Crippled  Deer  Creek. 
To  Bock  House 

16 
2 

75 
3 
7 

34 

Bine  Water  Creek 

Unknown. 

Elk  River 

Faj'etteville,  Tenn 

Unknown. 

Limestone  Creek  - 

Cotaoo  Creek  . 

Flint  River 

40 

Faint  Rock  Creek 

60 

Gantersville  Creek 

16 

Sequatchie  River 

Short  Creek 

To    Chattanooga  and   Bt. 
Louis  Bridge. 

12 

6 

8 

2 

33 

100 
14 

63 

Town  Creek 

Chickamauga  Creek. . . 

23 

HiawRSsee  itiver 

Savannah  Ford 

67 

Clinch  Kivcr 

To  mouth  of  PoweU  River.. 
Railroad  bridse 

Osbom  Ford 

220 

Emory  River 

Powell  River 

Mouth     to    Shavers 
Ford,  Va. 

100 

Little  Ten  ncwsee  River . 

Water  Lily  Schoolhonse.... 
Hawkins  Mill 

40 
6 
70 

S 
48 

154 

60 

Tellioo  River 

80 

French  Broad,  Tennes- 

Lead vale 

Unknown. 

see. 
Little  Pigeon  River. . . . 
French  Broad,  Korth 

CatletUburg  Warehouse. . . . 
Brevard  to  Asheville 

Xintrsnort.  Tenh 

Sevierville 

8 

Unknown. 

Carolina. 
Holston  River 

Saltville  on  North  Fork 

90,  South  Fork  25. 
Henleys  Ford 

116 

Nollchncky  River 

101 

Total 

l,382i 

1.068 

Not  all  of  this  system  is  under  improvement.  Indeed,  the  improve- 
ment has  generally  been  limited  to  the  main  trunk  of  the  river  and 
three  or  four  of  its  tributaries.  Less  than  550  miles  of  the  2,435  miles 
have  been  surveyed,  and  no  project  has  ever  been  formed  for  the 
improvement  of  the  system  as  a  whole.  A  general  survey  of  it  is  very 
desirable,  not  only  to  secure  a  thorough  knowledge  of  its  regimen,  to 
determine  its  susceptibility  of  improvement,  and  to  prepare  plans  and 
estimates  for  work  to  be  done,  but  also  to  fix  upon  and  determine  the 
head  of  navigation  of  each  of  the  tributaries,  in  order  that  they  may 
be  better  protected  from  unlawful  obstruction  and  interference  and 
that  the  bridges  built  over  them  may  have  proper  supervision  by  the 
War  Department  of  the  United  States. 
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The  United  States  early  recognized  tlie  value  and  importance  of  this 
system  of  waterways,  and  in  1828  gave  to  the  State  of  Alabama  400,000 
acres  of  public  land  within  its  borders,  to  be  sold  and  the  proceeds 
applied  to  the  improvement  of  the  river.  This  was  only  nine  years 
after  Alabama  was  admitted  to  the  U  nion.  As  early  as  1 827  the  United 
States  made  an  appropriation  of  money  for  the  survey  of  a  portion  of 
the  Tennessee  River,  and  in  1852  it  api)ropriated  $50,000  for  its 
improvement.  Since  then  other  appropriations  of  money  have  been 
made  by  the  General  Government,  until  more  than  $5,200,000  have 
been  applied  to  the  improvement  of  this  river  system,  and  plans  for 
its  further  improvement  have  received  the  sanction  of  Congress  which 
will  require  the  expenditure  of  over  $6,000,000  more. 

The  river  is  not  now  navigable  during  the  entire  year,  but  the 
improvements  which  have  already  been  made  are  sufficient  to  demon- 
strate that  the  main  trunk  of  the  river  can  be  made  navigable  through- 
out the  year  and  that  the  season  of  useful  navigation  can  be  greatly 
lengthened  on  all  of  the  tributaries.  Owing  to  the  fact  that  in  general 
the  bottoms  of  these  water  courses  are  hard  and  their  banks  stable,and 
from  the  fact  that  they  are  seldom  obstructed  by  ice,  they  aie  excep- 
tionally susceptible  of  improvement.  Notwithstanding  the  many  ob- 
structions which  still  exist  in  the  river  and  the  difficulties  and  dangers 
of  navigation,  there  were  64  steamboats,  of  an  aggregate  tonnage  of 
10,000  net  tons,  and  240  barges,  of  a  carrying  caiiacity  of  80,000  tons, 
employed  during  the  year  1806  upon  this  river  sye^tem.  In  addition  to 
these  means  of  transportation,  a  large  amount  of  lumber  was  floated 
down  the  river  in  rafts  and  a  considerable  quantity  of  material  was 
moved  in  flatboats.  In  regard  to  the  latter  method  of  transportation 
no  record  could  be  obtained,  but  the  statistics  actually  collected  show 
that  there  were  transported  upon  the  river  during  the  year  above  men- 
tioned more  than  100,000  passengers  and  nearly  2,000,000  tons  of  freight, 
valued  at  $22,000,000. 

The  methods  which  have  been  adopted  for  improving  the  navigation 
of  the  Tennessee  Kiver  and  its  tributaries,  so  far  as  the  improvement 
has  gone,  are  as  follows:  First,  by  the  removal  of  snags,  wrecks,  over- 
hanging trees,  and  loose  rocks  and  bowlders  obstructing  the  channel; 
second,  by  dredging;  third,  by  the  construction  of  wing  dams  and 
training  walls,  and  fourth,  by  the  construction  of  lateral  canals. 

Theremoval  of  snags  and  similar  obstructions  isof  course  always  a  suc- 
cessful improvement  as  far  as  it  goes.  Snags  and  leaning  trees  appear 
again,  however,  so  that  this  improvement  is  never  entirely  completed. 
Dredging,  when  properly  planned,  and  when  made  through  hard  mate- 
rial, is  generally  a  permanent  improvement,  but  the  mere  dredging 
through  bars  of  recent  formation  composed  of  material  light  enough  to 
be  moved  by  the  water  is  apt  to  be  temporary,  and  the  benefit  resulting 
from  it  is  soon  lost. 

Before  discussing  the  other  two  methods  of  improvement  it  is  well  to 
briefly  describe  the  channel  of  the  bed  of  the  Tennessee  liiver,  and  a 
description  of  that  of  the  river  itself  will  apply  pretty  well  to  all  of  its 
tributaries.  If  the  bottom  of  the  Tennessee  Kiver  should  be  laid  bare 
so  that  it  could  be  examined,  it  would  be  found  not  to  consist  of  a 
smooth,  even  groove  or  furrow  like  a  ditch,  but  rather  of  a  series  of  long 
and  narrow  and  deep  holes  or  troughs,  these  holes  being  separated 
from  each  other  by  ridges,  which  are  generally  broad  and  flat  on 
top  and  of  such  length  as  to  make  the  river  considerably  wider  where 
they  occur  than  it  is  at  the  deeper  pools.    The  crest  of  any  one  of  these 
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ridges  is  generally  a  little  lower  thau  that  of  the  one  which  immediately 
precedes  it  upstream.  These  ridges  are  generally  composed  of  hard 
material,  such  as  cemented  gravel,  loose  rocks  of  considerable  size,  or 
more  often  of  solid  ledges,  and  are,  in  short,  the  bars  or  reefs  and  are 
the  places  where  in  low  water  navigation  is  most  inconvenient  and  diffi- 
cult. They  are  found  at  the  places  where  the  bottom  of  the  river  is 
harder  and  offers  more  resistance  to  erosion  than  the  banks,  and  where, 
in  consequence,  the  river  in  its  effort  to  secure  a  channel  sufficiently 
commodious  to  carry  its  flood  discharge  has  cut  away  the  banks  instead 
of  the  bottom,  naturally  selecting  the  softer  material. 

In  low  water,  then,  the  river  is  made  up  of  a  series  of  narrow  ponds 
or  pools,  varying  from  a  few  hundred  yards  to  several  miles  in  length, 
in  which  the  water  is  deep,  the  current  gentle,  and  navigation  gener- 
ally free  and  unobstructed,  these  pools  being  separated  by  bars  where 
theriver  is  wide,  the  water  shallow,  and  the  current  rapid,  where  islands 
frequently  occur  and  divide  and  subdivide  the  channel,  and  where 
nearly  all  the  fall  is  concentrated,  where  snags  and  bowlders  are  gen- 
erally found,  and  where  navigation  is  in  consequence  difficult,  often 
dangerous,  and  sometimes  impossible.  This  is  the  condition  at  low 
water. 

When  the  river  rises,  the  gain  in  cross  section  is  greater  on  the  wide 
bars  than  it  is  in  the  narrow  pools,  and  consequently  the  area  of  dis- 
charge increases  more  rapidly  on  the  bars  than  it  does  in  the  pools;  the 
area  of  the  cross  section  of  discharges  on  the  bars  rapidly  approacties 
that  in  the  pools  and  finally  equals  and  then  exceeds  it.  As  a  result  the 
conditions  with  respect  to  the  velocity  of  the  current  are  reversed  in 
high  water  and  the  current  becomes  gentle,  comparatively  speaking, 
where  before  it  was  most  rapid  and  swift.  For  this  reason  gravel, 
bowlders,  sunken  logs,  and  other  debris  are  scoured  from  the  bottom  of 
the  pools  at  high  water  and  often  deposited  on  the  bars,  where  it 
remains  when  the  river  falls,  the  feebler  currents  due  to  the  low  water 
discharge  not  being  adequate  to  remove  it. 

The  method  of  improving  the  river  by  wing  dams  and  training  walls 
generally  has  for  its  objects  to  raise  the  water  surface  and  to  secure  a 
more  uniform  disposition  of  the  slope  on  these  bars  at  low  stages  of  the 
river.  It  is  a  very  easy  thing  to  close  by  a  dam  an  island  chute,  and 
thus  force  all  of  the  low-water  discharge  through  one  of  its  natural 
channels,  or,  in  the  absence  of  an  island,  to  construct  a  wing  dam  and 
training  wall  which  will  in  effect  crowd  the  discharge  toward  one  side 
of  the  river.  This  always  deepens  the  water  where  before  it  was  shal- 
low. An  examination  of  the  Tennessee  River,  particularly  that  portion 
above  Chattanooga  and  of  such  of  its  tributaries  as  have  been  worked 
on  in  the  past,  shows  that  a  great  deal  of  this  kind  of  work  has  been 
done.  But  it  is  always  a  very  dangerous  thing  to  interfere  with  the 
established  regimen  of  any  river.  Works  of  this  kind  have  almost 
invariably  had  the  following  effect:  They  have  first  robbed  a  portion 
of  the  bed  of  the  river  of  its  water  to  crowd  it  into  another  por- 
tion, and  the  effect  has  been  to  lower  the  water  surface  at  the  lower  end 
of  the  chute,  and  thus  simply  transfer  the  difficulties  to  that  point.  If 
the  artificial  passage  has  terminated  in  water  that  was  naturally  deep, 
then  the  expansion  and  spreading  out  of  the  water  as  it  leaves  the  foot 
of  the  chute  has  caused  a  loss  of  velocity,  which  has  almost  invariably 
led  to  the  formation  of  a  bar,  which  not  infrequently  proves  a  worse 
obstruction  than  the  one  which  the  improvement  was  designed  to 
overcome. 

I  am  very  far  from  saying  that  wing  dams  and  training  walls  are  not 
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desirable  methods  of  improving  a  river  of  this  kind,  but  they  must  be 
located  with  the  greatest  care,  with  a  view  to  the  natural  condition  of 
the  river  at  the  point  to  be  improved,  they  must  produce  as  little  dis- 
turbance of  the  regimen  as  ])ossible  in  order  to  secure  the  desired 
result,  and  arrangement  must  be  made  to  compel  the  water  on  the  fall- 
ing stage  of  the  river  to  cut  away  the  bar  which  will  be  pretty  sure  to 
form  at  high  water.  Therefore  all  such  improvement  must  be  made 
after  close  study,  the  work  must  be  carried  on  slowly,  extended  over 
three  or  four  seasons,  the  changes  carefully  watched,  and  the  defects 
remedied;  and  even  then  it  can  not  positively  be  said  that  the  improve- 
ment will  be  a  permanent  one. 

The  method  of  improvement  by  lateral  canals  has  been  carried  out 
at  Elk  River  Shoals,  at  Big  Muscle  Shoals,  and  is  in  progress  at  Col- 
bert Shoals.  Itis  also  proposed  for  Little  Muscle  Shoals.  This  improve- 
ment can  always  be  made  perfectly  successful  and  highly  satisfactory. 
It  is  expensive  to  make  and  expensive  to  operate  and  maintain,  but,  if 
the  commerce  will  justify  it,  is  always  worth  what  it  costs. 

The  method  of  improvement  by  slack-water  navigation — that  is,  by 
locks  and  dcims — ^has  not  yet  been  applied  to  the  Tennessee  River  sys- 
tem, though  many  of  the  tributaries  and  even  the  upper  portion  of  the 
main  trunk  are  admirably  adapted  to  this  form  of  improvement. 

For  the  purposes  of  appropriation  and  administration  the  river  sys- 
tem has  been  subdivided  so  as  to  separate  the  main  trunk  from  the 
tributaries  and  to  divide  the  main  trunk  into  two  sections,  namely^  the 
portions  lying  above  and  below  Chattanooga,  Tenn. 


B  B  I. 

IMPROVEMENT  OF  TENNESSEE  RTVER. 

[Length,  640  mUes.) 

The  junction  of  the  Holston  and  French  Broad  rivers,  ^  miles  above 
Knoxville,  is  now  generally  taken  as  the  head  of  the  Tennessee  River, 
and  in  the  river  and  harbor  act  of  1890  this  point  appears  to  have  been 
definitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  River  from  Chattanooga  to  the  junction  of  Holston 
and  French  Broad  rivers. 

As  one  of  the  largest  of  the  fifty-three  or  more  tributaries  of  the  Mis- 
sissippi River  the  Tennessee  has  always  held  an  important  place  in  the 
projects  for  the  improvement  of  the  navigable  waterways  of  the  coun- 
try. The  Muscle  Shoals  Canal  having  been  opened  to  navigation,  the 
Tennessee  River  is  now  navigable  from  its  source  to  its  mouth,  a  dis- 
tance of  640  miles,  during  several  months  of  the  year,  and  as  work  is 
continued  upon  certain  other  less  formidable  obstructions  the  season  of 
navigation  will  be  correspondingly  lengthened.  The  radical  improve- 
ment of  this  river  so  as  to  make  navigation  continuous  throughout  its 
entire  length  for  boats  of  moderate  draft  is  by  no  means  an  impossibility. 

Fow  that  the  great  obstruction  of  the  Muscle  Shoals  has  been  over- 
come by  the  completed  canal,  and  Colbert  Shoals  is  in  process  of  being 
done  away  with  in  the  same  manner,  it  is  more  annoying  to  the  now 
really  brightening  prospects  for  river  navigation  to  have  to  contend 
with  the  smaller  obstructions  which  exist  in  a  number  of  places  along 
the  river.  These  obstructions  are  very  short  in  length,  but  no  whit 
less  obstructive  than  the  longer  ones. 
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This  section  of  the  river  is  navigable  except  daring  the  i)eriods  of 
very  low  water  which  occur  during  the  summer  and  fall  months;  at 
such  times  navigation  can  only  be  carried  on  with  very  small  and  light- 
draft  boats,  excepting  during  the  occurrence  of  the  so  called  "  rain 
tides." 

The  commerce  of  this  portion  of  the  river  is  carried  on  by  means  of 
steamboats  carrying  freight  and  passengers,  and  generally  towing  one 
or  more  barges;  by  ilat-boats  descending  with  the  current  from  the 
upper  tributaries,  and  by  rafts  of  lumber  and  logs.  The  latter  consti- 
tute an  important  part  of  the  commerce  of  the  upper  Tennessee  Biver. 

In  1830  Col.  S.  n.  Long,  United  States  Topographical  Engineers, 
made  a  careful  examination  of  the  Holston  and  Tennessee  rivers 
between  Eingsport,  Tenn.,  and  the  Alabama  State  line.  Uis  report, 
published  as  House  Ex.  Doc.  No.  167,  Forty-third  Congress,  second 
session,  gives  a  detailed  descripition  of  every  obstruction  to  navigation 
at  that  time,  and  plans  and  estimates  for  their  improvement.  In  187  L 
an  examination  was  made  between  Enoxville  and  Chattanooga  under 
the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers.  (See 
Reports  of  Chief  of  Engineers,  1871,  pp.  602-507,  and  1872,  pp.  488- 
494.)  The  obstructions  to  navigation,  as  described  in  these  reports, 
were  "low- water  obstructions,"  consisting  of  bars,  either  rock  or  gravel, 
extending  across  the  river,  with  lengths  varying  from  60  feet  to  2  miles, 
the  depth  of  water  over  these  bars  varying  from  10  to  30  inches  at 
extreme  low  water,  and  the  current  varying  from  2 J  to  6  miles  per  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make  any 
improvements  more  or  less  permanent,  with  the  exception  of  the 
removal  from  time  to  time  of  such  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  certain 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wing 
dams,  but  there  is  no  record  of  the  work  done,  and  it  did  not  prove  of 
lasting  value. 

In  1871  an  examination  was  made  and  upon  it  a  project  of  improve- 
ment based,  which  provided  for  the  removal  of  snags  and  drift  and  for 
deepeuing  the  channel  at  the  worst  obstructions  by  blasting  and  dredg- 
ing or  by  scouring  the  bars  by  the  aid  of  wing  dams,  to  an  extent  that 
will  secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an 
estimated  cost  of  (340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884,  and  1891,  for  the  reasons  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  "careful  and  comprehensive  survey"  of  the  Tennessee  River 
above  Chattanooga  was  made  "with  a  view  of  ascertaining  to  what 
extent  the  navigation  of  the  river  is  capable  of  improvement,  and  the 
cost  of  the  same  and  the  preparation  of  suitable  plans  therefor."  This 
survey  was  begun  in  May,  1891,  and  completed  during  the  fiscal  year 
1893.  The  report,  with  estimate  and  plans,  was  submitted  to  the  Sec- 
retary of  War  in  February,  1893,  and  forms  House  Ex.  Doc.  No,  252, 
Fifty  second  Congress,  second  session.  The  plan  of  improvement  pro- 
posed was  the  same  as  that  formerly  in  progress,  as  above  stated;  that 
is,  to  obtain  a  3-foot  low- water  navigable  channel  between  Chattanooga 
and  the  mouth  of  the  French  Broad  Kiver,  at  an  additional  estimated 
cost  of  $()r)0,000.  The  project  based  on  the  survey  of  1891  received 
Congressional  approval  in  the  river  and  harbor  bill  of  August  17, 1894. 
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Eighteen  appropriatioDs  have  been  made  by  Congress  for  this  work, 
aggregating  the  sum  of  $361,000,  viz: 


Act  of— 

April  10,1869 $35,000 

June  10,  1872 25,000 

March  3, 1873 25,000 

June  23,  1874 25,000 

March  3, 1875 40,000 

August  14,1876 15,000 

June  18,  1878 15,000 

March  3, 1879 11,500 

June  14,  1880 10,000 

March  3, 1881.^ 7,000 


Act  of— 

August  2,1882 $7,000 

July5,1884 3,000 

August  5,1886 7,500 

August  11, 1888 15,000 

September  19, 1890 30,000 

July  13, 1892 25,000 

August  17,1894 50,000 

June  3,1896 15,000 


Total 361,000 


The  total  amount  expended,  including  outstanding  liabilities,  to  June 
30,  1896,  was  $321,290.82. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  29  of  the  43  obstructions  enumer- 
ated by  Oolonel  Long  in  his  report  of  the  examination  made  in  1830. 
The  work  has  also  resulted  in  rendering  the  general  navigation  of  this 
portion  of  the  river  safer  and  easier,  and  has  permitted  a  reduction  in 
freight  rates.  The  work  has  consisted  in  some  cases  of  the  removal  of 
bowlders  and  the  excavation  of  rock  and  gravel  in  the  channel.  This 
style  of  improvement,  where  not  too  exi>ensive,  is  desirable  and  can  as 
a  rule  be  safely  made.  The  size  of  the  channel  which  it  is  necessary 
to  excavate  bears  such  a  small  proportion  to  the  entire  area  of  cross 
section  of  the  river  that  no  injurious  lowering  of  the  upper  pool  results. 
By  far  the  greater  part  of  the  work  done,  however,  has  consisted  in  the 
construction  of  wing  dams  and  retaining  walls,  designed  to  elevate  the 
surface  of  the  water  on  the  shoals,  to  equalize  its  slope  and  consequent 
velocity.  Work  of  this  kind  has  been  remarkably  permanent,  very 
little  that  has  ever  been  built  has  been  destroyed.  The  improvement, 
however,  resulting  from  this  work  has  not  always  been  equally  perma- 
nent. As  elsewhere  described,  the  tendency  of  such  work  is  to  form  a 
bar  at  the  lower  end  of  the  chute  and  to  transfer  the  difficulties  down 
stream.  The  work  built,  however,  is  generally  valuable  and  by  proper 
extensions  and  the  construction  of  spurs  to  assist  the  low- water  current 
in  cutting  through  the  bars  can  be  made  valuable  for  a  permanent 
improvement.  The  improvements  made  at  White  Creek  Shoals  and 
Soddy  Shoals  were  judiciously  planned  and  have  stood  the  test  of 
several  years'  trial,  and  appear  to  be  permanent  and  satisfactory. 

During  the  past  season  work  has  been  in  progress  at  Ganey  Creek 
Shoals.  Most  of  the  work  done  consisted  in  removing  rock  reefs  from 
the  channel,  or  rather  from  a  new  channel  which  ha4  been  laid  out; 
2,781  cubic  yards  of  solid  rock  was  removed  in  the  course  of  this  work. 
Great  care  has  been  observed  to  remove  all  of  the  rocky  points  which 
projected  above  the  bottom  and  which  might  injure  boats  seeking  to 
use  the  full  depth  of  water  in  the  channel.  Buoys  were  placed  to  mark 
the  channel  and  targets  erected  on  the  bank.  The  longitudinal  dam 
was  extended  420  feet  downstream,  and  a  spur,  80  feet  long,  was  con- 
structed at  the  lower  end.  At  the  lower  end  of  the  excavated  channel 
a  natural  reef  was  added  to,  so  as  to  form  a  low  dam  877  feet  long, 
which  was  designed  to  hold  up  the  water  in  the  pool  and  to  prevent  any 
lowering  due  to  the  excavated  channel.  Some  dredging  was  also  done 
near  the  upper  end  of  the  shoals  to  remove  a  bar,  which  was  formed,  in 
my  opinion,  by  the  eddy  caused  by  an  old  dam  which  does  not  now 
form  an  essential  part  of  the  improvement.  The  dredge  dipper  was 
received  too  late  in  the  season  to  give  it  a  good  trial. 
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The  floating  plant  belonging  to  this  section  of  the  river  had  never 
been  docked  t^ince  it  was  built,  and  accordingly  in  the  latter  part  of 
December,  1896,  it  was  all  sent  to  Muscle  Shoals  Canal  and  there 
docked,  painted,  and  otherwise  repaired.  At  about  the  end  of  May, 
1897,  a  portion  of  the  fleet  was  sent  up  the  river  in  tow  of  the  U.  S. 
towboat  Colbert  Owing  to  low  water,  however,  the  Colbert  was 
not  able  to  get  above  Lenoir  City,  Tenn,,  46  miles  below  Knoxville; 
it  returned  and  took  the  rest  of  the  fleet  to  this  point.  The  repairs 
to  the  towboat  Stephen  H.  Long^  belonging  to  the  upper  river,  had 
not  been  completed  at  this  time;  it  was  found  necessary  at  the  last 
moment  to  exchange  its  boiler  for  another  one,  which  was  on  hand,  the 
original  boiler  showing  rather  badly  under  test.  As  soon  as  the  repairs 
to  the  Long  were  completed  it  was  sent  to  Lenoir  City  and  took  the 
fleet  to  Knoxville,  arriving  there  with  the  last  tow  about  the  end  of 
June. 

It  was  proposed  last  year  to  complete  the  permanent  improvement 
I)ropo8ed  at  Knoxville  this  spring,  but  owing  to  the  fact  that  the  county 
was  replacing  its  bridge  across  the  river  by  another  close  by,  the  chan- 
nel was  temporarily  very  much  obstructed  and  the  time  unfavorable 
for  completing  the  improvement.  The  builders  are  required  to  entirely 
remove  the  old  bridge,  including  its  piers,  as  soon  as  the  new  one  is 
finished.  It  was  thought  last  year  that  the  new  one  would  be  finished 
by  this  time,  but  it  is  not;  for  that  reason  there  are  two  sets  of  piers 
in  the  river,  and  as  the  spans  are  different  it  is  greatly  obstructed, 
although  no  comx)laints  in  regard  to  it  have  been  received  from  the 
owners  of  yessels  navigating  this  portion  of  the  river.  Work  done  at 
Knoxville  at  this  time  will  therefore  consist  simply  of  removing  the 
remains  of  some  old  bridge  piers  and  repairing  the  wing  dams  and 
training  walls.  The  fleet  will  then  be  sent  to  work  for  a  few  months  on 
the  French  Broad  River,  and  on  its  return,  if  the  bridge  has  been  com- 
pleted and  the  old  one  removed  and  the  conditions  are  favorable,  it  will 
complete  the  work  at  Knoxville. 

For  further  details  in  regard  to  work  done,  and  for  map  showing  the 
work  done  at  Caney  Creek  Shoals  during  the  past  year,  attention  is 
respectfully  invited  to  the  report  of  Superintendent  E.  R.  Thacher, 
which  is  transmitted  herewith. 

Money  statement. 

July  1,  1896,  balance  unexpended $41,241.37 

June  30,  1897,  amount  expended  during  fiscal  year 19, 330. 06 

July  1,1897,  balance  unexpended 21,911.31 

July  1,1897,  outstanding  liftbilitiea 1,532.19 

July  1,1897,  balance  available 20,379.12 

{Amount  (estimated)  required  for  completion  of  existing  project 585, 000. 00 
Amonntthat  canbe  profitably  expended  in  fiscal  year  ending  J  une30, 1899    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

2.  CHATTANOOGA,   TENN.,  TO  DBCATUB,  ALA.   (145  MILES). 

The  most  serioas  obstractions  to  navigation  found  upon  this  section 
of  the  river  are  situated  in  the  mountain  region  immediately  below 
Chattanooga.  For  about  25  miles  the  river  is  rigidly  confined  by  the 
mountains;  its  channel  is  crooked  and  exceedingly  narrow.  The  fall  is 
very  rapid,  and  the  strong  current  which  results  is  a  most  serious 
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obstruction  to  navigation.  In  8^  miles  of  this  distance  there  is  a  fall 
of  16^  feet.  Considerable  work  has  been  done  in  widening  the  cross 
section  of  the  low-water  channel  by  the  removal  of  bowlders,  project- 
ing rocky  points,  and  overhanging  trees.  This  has  resulted  in  some- 
what diminishing  the  velocity  of  the  current  and  equalizing  the  fall, 
but  the  upstream  navigation  is  still  attended  with  delays,  caused  by 
the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places.  It  is  impossible  to  diminish  the  slope  by  a  development  of  the 
channel,  and  the  limit  of  improvement  by  channel  work  is  very  soon 
reached.  When  the  great  obstructions  at  Colbert  Shoals  and  Big  and 
Little  Muscle  shoals  have  been  completely  overcome  by  canals,  the 
greatest  difficulties  and  dangers  to  navigation  on  the  river  will  then  be 
encountered  in  this  mountain  section.  Bars  and  reefs  and  shoal  water 
elsewhere  cease  to  be  obstacles  when  the  river  attains  a  sufficiently 
high  stage,  but  in  the  mountains  the  current  increases  with  the  rise  of 
the  river,  and  there  is  no  stage  at  which  navigation  is  good. 

This  stretch  of  river  could  undoubtedly  be  improved  by  the  construc- 
tion of  one  or  more  dams  with  locks,  thus  dividing  it  into  pools.  The 
locks  of  course  could  not  be  operated  at  extreme  high  water;  at  a  cer- 
tain determined  stage  it  would  be  necessary  to  permit  the  dams  to  be 
drowned  out,  the  locks  submerged,  and  to  require  navigation  to  follow 
the  open  river.  This  method  of  improvement  has  received  some  con- 
sideration in  the  past,  but  the  very  considerable  cost  of  the  improvement 
has  told  against  it. 

After  the  river  passes  the  mountains  its  character  changes,  and  from 
thence  down  to  Decatur  the  river  is  generally  wide  and  shallow,  with  a 
gentle  slope.  The  obstructions  are  broad,  flat  bars,  sometimes  com- 
posed of  solid  rock,  but  more  often  of  hardpau^  in  which  large  bowlders 
are  embedded;  at  other  places  the  obstructions  are  rock  reefs.  The 
veins  of  blue  flint,  which  were  embedded  in  the  rock  which  forms  the 
bottom  of  the  channel,  have  been  exposed  by  the  erosion  of  the  softer 
rock  adjacent  until  they  stick  up  a  foot  or  more  above  the  general  level 
of  the  bottom.  They  are  usually  inclined,  but  sometimes  nearly  verti- 
cal.  They  can  be  blasted  off  and  a  limited  improvement  thus  obtained. 

The  United  States  dredging  plant,  consisting  of  the  stern-wheel 
towboat  McPherson,  the  Harwoody  an  Osgood  dipper  dredge,  a  12horse- 
power  steam  derrick  boat,  and  four  barges,  was  employed  during  the 
greater  part  of  the  season  upon  the  river  between  the  mountains  and 
Decatur.    The  following  work  was  done: 

At  Bridgeport,  immediately  above  the  drawbridge,  820  cubic  yards 
of  rock,  clay,  and  gravel  was  dredged  from  the  channel,  and  285  cubic 
yards  of  rock  was  blasted  and  removed  by  the  derrick  boat.  The 
work,  with  that  heretofore  done,  forms  a  channel  through  this  bar  1,400 
feet  in  length,  100  feet  wide,  and  2^  feet  deep  in  the  shallowest  portion 
at  that  extreme  low  water. 

The  greater  part  of  the  channel  is  much  deeper  than  this,  the  shoal 
part  being  due  to  the  existence  of  some  rock  which  it  was  not  possible 
to  remove,  owing  to  the  lateness  of  the  season. 

At  Widows  Bar,  6  miles  below  the  bridge  at  Bridgeport,  there  exists 
an  extensive  shoal ;  the  length  of  the  shoal  water  is  about  3,000  feet  along 
the  channel,  but  it  is  crossed  near  the  head  by  10  or  12  projecting,  flinty 
reefs  which  stick  up  12  or  15  inches  above  the  general  bed  of  the  river. 
There  is  only  about  8  inches  of  water  over  some  of  these  reefs  at  the 
extreme  low  stages  of  the  river.  The  excavation  of  the  channel  through 
this  entire  bar  was  too  great  a  work  to  be  undertaken  at  this  time, 
but  the  reefs  were  drilled  and  blasted  over  a  space  80  feet  wide  and 
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250  feet  long.  The  broken  rock  has  not  yet  been  removed,  but  it  will 
be  done  daring  the  present  low  water  season,  and  will  to  the  extent 
indicated  improve  the  navigation  over  this  bar. 

At  the  head  of  Henrys  Island  the  channel  was  very  narrow  and  the 
current  quite  swift  for  this  portion  of  the  river.  There  were  two  large 
rocks  on  one  side  of  the  channel  and  one  on  the  other  which  interfered 
with  navigation.  These  rocks  were  drilled  and  blasted  off  so  as  to 
afford  a  sufficient  depth  over  them. 

At  Beards  Beef,  just  below  Guntersville,  a  channel  120  feet  wide  and 
550  feet  long  was  drilled,  blasted,  and  dredged  completely  through  the 
reef,  thus  giving  a  channel  3  feet  in  depth  at  extreme  low  water. 
Nearly  10,000  cubic  yards  of  material  was  dredged  from  the  cut  and 
190  cubic  yards  of  solid  rock  was  removed  with  the  derrick.  This 
work  was  very  severe  on  the  dredge;  some  very  large  pieces  of  stone 
were  handled  by  it;  one  piece  weighing  nearly  25,000  pounds  was 
brought  up  and  swung  out  of  the  channel. 

At  Flint  River  Bar,  just  below  the  mouth  of  Flint  River,  the  channel 
has  been  changed  so  as  to  avoid  a  very  bad  crossing.  Work  had  been 
done  at  this  place  in  the  previous  year.  A  great  deal  of  drilling  and 
blasting  has  been  done.  Dredging  was  done  during  the  past  year  so 
as  to  afford  a  channel  hayjing  a  minimum  width  of  60  feet  and  an  aver- 
age width  of  120  feet,  with  a  depth  of  3  feet  at  extreme  low  water.  A 
small  place,  about  30  by  60  feet,  was  not  given  the  full  depth  for  the 
width  of  120  feet  because  the  rock  was  not  sufficiently  broken  up  by 
the  previous  blasting  to  enable  the  dredge  to  remove  it. 

From  the  foot  of  Beards  Island  to  Browns  Ferry,  a  distance  of  105 
miles,  the  river  has  never  been  surveyed  and  no  complete  plan  has  ever 
been  made  for  its  improvement,  and  no  estimate  of  the  entire  cost 
necessary  to  give  a  3-foot  navigable  channel  at  extreme  low  water  over 
it  has  ever  been  made.  Of  course  it  is  impossible  to  make  an  estimate 
without  a  survey. 

For  details  of  the  work  done  on  this  portion  of  the  river,  for  general 
cost  of  the  same  and  the  unit  prices,  I  would  respectfully  refer  to  the 
report  of  Assistant  Engineer  W.  S.  Winn,  who  was  in  local  charge  of 
the  operations. 

3.  DB0ATX7B,  ALA.,  TO  FLOBENOE,  ALA.  (50  MILES). 

The  principal  obstructions  upon  this  section  of  the  river  are  the 
Muscle  Shoals,  extending  from  deep  water  at  Browns  Ferry  to  deep 
water  at  Florence  (38  miles)  and  embracing  Elk  River  Shoals,  Big  Mus- 
cle Shoals,  and  Little  Muscle  Shoals.  Only  8  miles  of  this  distance  of 
38  miles  is  navigable  in  its  natural  condition. 

The  Elk  River  Canal,  a  mile  and  a  hah  long,  having  two  locks  hav- 
ing lifts  of  12  feet,  and  from  8  to  11  feet,  respectively,  overcomes  the 
obstruction  at  Elk  River  Shoals. 

The  Big  Muscle  Shoals  Canal,  originally  built  for  the  United  States  by 
the  State  of  Alabama,  which  was  completed  in  18.36  and  practically 
abandoned  in  1837,  overcame  the  obstruction  of  the  Big  Muscle  Shoals. 
This  canal  was  subsequently  repaired  by  the  United  States,  its  locks 
remodeled,  enlarged,  and  given  increased  lifts  whereby  their  number 
was  diminished,  and  the  whole  completed  in  1890. 

An  attempt  was  made  to  overcome  the  difficulties  of  navigation  on 
Little  Muscle  Shoals  by  channel  work,  but  the  fall  is  too  great  and 
the  limit  of  the  improvement  was  reached  without  satisfactory  results. 
The  project  has  since  provided  for  the  construction  of  a  canal  15,000 
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feet  long,  with  a  gaard  lock  at  the  head  and  a  lift  lock  at  the  foot,  having 
a  lift  of  12  feet,  to  overcome  this  obstruction. 

The  Big  Mascle  Shoals  and  the  Elk  Biver  Shoals  divisions  of  the 
canal  permit  navigation  through  them  at  all  stages  of  the  water. 
Between  these  two  canals  there  is  a  stretch  of  water  about  8  miles  long 
which  still  offers  a  number  of  obstructions  to  navigation.  A  good  deal 
of  work  has  been  done  here,  but  in  their  present  condition  these 
obstructions  are  sufficient  to  stop  navigation  between  the  two  divisions 
of  the  canal  even  before  extreme  low  water  is  reached.  Some  work 
was  done  on  this  portion  of  the  river  during  the  past  year.  I^ances 
Beef,  one  of  the  worst  of  the  obstructions,  is  a  long  reef  extending 
across  the  river  between  the  two  divisions  of  the  canal.  An  opening 
has  been  blasted  through  it  in  the  past  to  permit  the  passage  of  boats 
at  low  water.  After  this  was  done,  however,  there  was  found  to  be  a 
very  objectionable  cross  current,  both  above  and  below  the  reef,  which 
tended  to  cause  a  long  boat,  or  a  boat  with  a  tow,  when  descending  the 
river  to  turn  in  the  cut  and  be  carried  against  the  rocks  at  its  side.  To 
cut  off  and  prevent  this  cross  current  a  longitudinal  dam  500  feet 
in  length  was  built,  during  the  past  season,  on  the  south  side  of  the 
cut  in  the  reef.  The  dam  contained  about  350  cubic  yards  of  stone,  but 
it  was  not  quite  completed,  because  a  rise  in  the  river  compelled  the 
work  to  be  abandoned  before  all  the  rock  necessary  had  been  put  in 
place.  Even  in  its  unfinished  c<«Klition,  however,  it  is  a  valnable 
improvement,  very  nearly  destroying  the  objectionable  cross  current 
and  rendering  the  passage  through  the  reef  very  much  safer  and  easier. 

At  the  head  of  Little  Muscle  Shoals  a  similar  objectionable  cross  cur- 
rent was  cut  oft*  by  the  construction  of  a  short  wing  dam  containing  130 
cubic  yards  of  rock. 

At  Burkettes  Island,  about  2  miles  above  the  Elk  Kiver  Canal,  there 
was  a  place  in  the  bank  which  the  owner  claimed  had  been  caused  by 
the  water  washing  around  the  end  of  a  temporary  dam  which  had  been 
erected  by  the  Uuite<l  States  many  years  ago  when  the  island  chute  was 
under  improvement.  The  washing  away  of  the  bank  had  cut  through 
and  lowered  the  elevated  rim  which  is  always  found  on  such  islands, 
and  thus  permitted  the  river,  when  at  a  sufficiently  high  stage,  to  flow 
with  a  strong  current  into  the  interior  of  the  island,  thus  washing  its 
surface  and  tending  to  fill  the  drainage  ditches  which  had  been  exca- 
vated ui)on  it.  The  owner  felt  that  the  United  States  was  responsible 
for  the  injury  inflicted  upon  his  property;  the  island  was  very  large 
and  fertile.  With  the  approval  of  the  Chief  of  Engineers  the  matter 
was  compromised  to  the  satisfaction  of  all  parties  in  this  way:  The 
owner  of  the  island  built  an  earth  levee  or  embankment  across  the  low 
places,  and  the  United  States  protected  this  levee  from  washing  away 
by  riprapping  it  with  stone — about  125  cubic  yards  of  riprap  were  used 
for  this  purpose. 

Sweetwater  Bar  is  situated  in  the  navigable  chute  below  the  Little 
Muscle  Shoals  and  between  it  and  Florence.  It  was  formed  of  the  rock 
and  gravel  washed  out  into  the  channel  by  a  small  stream,  which  in  time 
of  heavy  rain  becomes  a  torrent,  and  it  had  so  narrowed  the  channel  as 
to  cause  caving  upon  the  island  side  and  to  give  a  great  velocity  and  a 
bad  direction  to  the  current.  This  bar  was  removed  by  dredging,  and 
apart  of  the  material  was  deposited  behind  a  crib  structure  which  was 
designed,  in  connection  with  a  dry  stone  wall,  to  form  an  artificial  island 
wliich  would  deflect  the  water  from  Sweetwater  Creek  downstream 
and  make  it  enter  the  channel  with  a  direction  parallel  to  the  river  cur- 
rent. About  8,500  cubic  yards  of  loose  rock  and  gravel  were  excavated 
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at  a  cost  of  less  tbau  20  cents  a  cabic  yard.  Two  cuts  of  the  dredge 
were  made  l,loO  feet  euch  iu  length,  and  one  520  feet,  thus  straighten- 
ing the  channel  and  reducing  the  velocity  of  the  current. 

A  small  bar  higher  up,  known  as  the  Wagon  Factory  Bar,  was 
dredged  out  in  the  same  way;  about  2,000  cubic  yards  of  material  were 
removed. 

Immediately  below  the  drawbridge  at  Florence  a  bar  ha<l  made  out 
from  the  shore  which  obstructed  the  passage  through  the  draw.  This 
was  removed  by  dredging,  2,084  cubic  yards  being  taken  out. 

4.  FLOBENGE,  ALA.,  TO  FOOT  OF  BEE  TBEE  SHOALS  (30  MILES). 

Bee  Tree  and  Colbert  Shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  low  water. 

These  shoals,  which  may  be  consideroil  as  forming  one  continuous 
obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  which  stage  the  available  depth  is  about  1.5  feet. 

Four  islands  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted in  building  riprap  dams  which,  in  connection  with  the  islands, 
confined  the  water  to  the  chute  along  the  north  bank.  Increased  depth 
was  obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  total  amount  actually  expended  on  the  improvement  of  these 
shoals  from  the  beginning  of  improvement  in  1827  to  June  30, 1890, 
including  surveys,  excavation  of  rock  from  the  channel,  and  construc- 
tion of  dams,  was  $62,243.41. 

The  project  adopted  in  1890  contemplates  the  construction  of  a  lateral 
caral  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end  and 
a  guard  lock  at  the  head,  for  use  when  necessary  at  very  high  water, 
the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  on  the  miter  sills 
at  extreme  low  water. 

This  project  was  modified,  after  the  detailed  surveys  of  1891  were 
completed,  by  substituting  for  the  combined  lock  two  locks  of  12  and 
13  feet  lift,  respectively,  at  extreme  low  water,  separated  by  a  pool  1 
mile  in  length. 

This  project  was  again  modified  in  1892  by  the  substitution  of  one 
lock  of  25  feet  lift  for  the  two  locks  contemplated  in  the  project  as  mod- 
ified in  1891,  retaining  tlie  guard  lock  at  the  head  of  the  canal. 

A  contract  for  the  construction  of  the  lift  lock  at  Kiverton,  Ala.,  was 
entered  into  August  10,  1893,  with  Tere  A.  Clark,  of  Quincy,  111. 

Operations  under  this  contract  were  continued  with  ever-increasing 
difficulties  and  diminishing  results  until  December  17,  1894,  when  the 
contractor  ceased  all  active  work,  owing  to  a  strike  among  his  employees. 
The  ccmtract  was  annulled  in  January,  1895,  and  by  February  1,  1895, 
the  United  States  had  assumed  charge  of  the  work.  Comparatively 
little  had  been  acccomplished  by  the  contractor,  his  efforts  having  been 
pricipally  confined  to  excavation  of  lock  pit. 

Under  the  project  $149,735.42  was  expended  up  to  the  close  of  the 
fiscal  year,  June  30, 1895,  in  making  survey  of  location  for  canal,  pur- 
chasing lands  necessary  for  the  improvement,  examining  foundations 
for  both  locks,  in  making  detailed  drawings  and  specifications  for  and 
purchasing  lock-gate  anchorages,  in  making  detailed  drawings  of  the 
lift  lock  and  of  special  stones  and  other  masoni-y,  in  beginning  work  of 
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deBigning  the  guard  lock,  in  bnuging  a  good  supply  of  water  to  the 
lock  site,  io  erecting  a  pumping  plant,  two  stift'-leg  derricks,  the  neces- 
sary storehouses  and  shops,  in  opening  a  quarry  at  Cherokee,  Ala.,  and 
in  general  preparations  for  the  establishment  of  the  plant  to  be  used  in 
carrying  on  the  work. 

All  of  the  land  intended  for  the  right  of  way  has  been  purchased. 

The  Annual  Keport  of  the  Chief  of  Engineers  for  the  fiscal  year  ending 
June  30, 1896,  gives  a  very  full  and  detailed  description  of  the  lift  lock 
at  Kivertou,  Ala.,  which  description  is  illustrated  by  photographs  and 
drawings,  and  the  speeiiicatious  under  which  the  work  was  to  be  done 
are  fully  set  forth  therein.  The  nature  and  character  of  the  materials 
and  plant  used  and  the  general  methods  followed  are  also  fully  described. 
These  plans  and  8i>ecitications  have  been  strictly  adhered  to,  and  the 
high  standard  originally  adopted  has  been  maintained  throughout. 

The  masonry  of  the  lock  is  now  practically  completed,  and  it  will 
bear  the  most  critical  inspection  and  comparison  with  any  similar 
structure. 

During  the  past  year  8,519  cubic  yards  of  stone  has  been  quarried 
and  shipped  to  Eiverton,  and  31,661  cubic  yards  of  earth  and  rock  has 
been  excavated,  thus  completing  all  work  of  this  kind  at  the  lock  pit. 
Two  thousand  eight  hundred  and  eighty  cubic  yards  of  stone  has  been 
cut  or  scappled,  and  12,715  cubic  yards  of  masonry  has  been  laid. 

AT  OHBBOEEE  QUABBT. 

The  failute  of  the  upper  30  or  40  feet  of  the  quarry  at  Cherokee  to 
produce  any  material  suitable  for  use  in  the  construction  of  the  lock 
has  added  greatly  to  the  cost  of  the  stone,  making  it  necessary  to  handle 
at  least  3  yards  of  waste  material  for  every  single  yard  of  useful  stone 
obtained.  Much  of  the  waste  material  might  have  been  utilized  in  a 
more  tliickly  settled  portion  of  the  country  for  building  purposes,  but 
it  is  of  no  value  in  the  construction  of  the  lock.  These  quarries  were 
opened  in  April,  1895.  The  tirst  shipment  of  stone  was  made  in  August 
of  the  same  year,  and  the  last  in  December,  1896.  During  this  time 
19,572  cubic  yards  of  stone  was  produced  and  shipped  to  lUverton. 
The  quarries  have  since  been  shut  down  and  abandoned.  The  total 
cost  of  operating  them  has  been  (100,669.79,  or,  deducting  the  present 
value  of  the  plant,  $5,500,  there  is  left  $95,169.79  as  the  cost  of  the 
stone  produced,  which  is  an  average  price  of  $4.86  per  cubic  yard 
delivered  at  the  lock  site.  The  actual  cost  of  quarrying  the  stone  has 
been  small  when  compared  with  the  cost  of  stripping,  handling,  freight 
rates,  and  the  various  expenses  incidental  thereto,  the  proportion  being 
about  1  to  2^,  which  clearly  indicates  tlie  points  in  which  a  saving 
could  be  made  in  the  construction  of  the  upper  lock.  For  this  it  will 
be  desirable  to  find  quarries  situated  ui>on  the  river  bank,  so  that  water 
transportation  may  be  used.  It  will  also  be  desirable  to  find  quarries 
where  but  little  stripping  will  have  to  be  done. 

The  stone  obtained  from  the  Cherokee  Quarry  had  the  advantage 
eommon  to  sandstone  of  working  very  easily  when  first  taken  from  the 
quarry.  Its  weight,  however,  which  was  about  135  pounds  to  the  cubic 
foot,  is  about  10  per  cent  less  than  that  of  the  limestone,  and  this  was, 
of  course,  an  objection. 

Considerable  difBculty  was  encountered  in  obtaining  a  good  sand  for 
concrete  and  mortar  at  a  reasonable  cost.  The  first  sand  used  was 
obtained  from  Memphis,  Tenn.,  and  was  an  excellent  quality  of  Missis- 
sippi Biver  sand.    The  cost,  delivered,  was  $1.10  per  cubic  yard.     Au 
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allowance,  however,  had  to  be  made  for  wastage,  which  somewhat 
increased  the  actual  price.  Owing  to  an  increase  of  railroad  rates,  it 
was  found  necessary  to  obtain  sand  elsewhere,  and  a  certain  quantity  of 
pit  sand  was  obtained  from  Spruce  Pine,  Ala.,  but  this  not  being  alto- 
gether desirable,  sand  was  finally  brought  ifrom  the  Ohio  fiiver  at 
Paducah,  Ky.,  a  towboat  and  barges  belonging  to  the  United  States 
being  used  for  its  transportation.  About  900  cubic  yards  was  obtained 
in  this  way.  This  was  brought  at  extreme  low  water,  and  much  valua- 
ble information  in  re<;ard  to  the  navigation  of  the  lower  river  and  the 
improvements  necessary  there  was  incidentally  obtained. 

All  of  the  limestone  coping  was  purchased  from  the  Fossick  Company 
from  their  quarries  at  Bockwood,  Ala  It  was  an  excellent  quality  of 
oolitic  limestone,  and  cost,  delivered  and  sawed  one  way,  $11.72  per 
cubic  yard. 

The  granite  for  the  quoins  was  purchased  from  the  Southern  Granite 
Company  from  their  quarries  at  Lithonia,  6a.  The  cost  of  this  stone, 
all  cut,  ready  to  set,  was  $41.55  a  cubic  yard. 

The  plant  used  at  the  quarry  and  at  the  lock  was  necessarily  expen- 
sive, and  though  it  is  not  entirely  used  up  and  destroyed,  nevertheless 
its  value  has  been  considerably  diminished.  Before  it  can  be  used 
elsewhere  it  will  have  to  be  extensively  repaired,  and  the  cost  of  mov- 
ing it  to  a  new  place  must  be  charged  against  it.  The  amount  expended 
for  purchase  and  maintenance  of  plant  has  been  about  $56,000.  The 
present  useful  value  can  not  be  estimated  at  over  $25,000,  and  the  differ- 
ence must  be  charged  to  the  cost  of  construction.  Generally  speaking, 
the  plant  was  well  designed  for  the  work  and  has  proved  satisfactory 
and  economical  in  its  operation.  Some  of  the  machinery,  notably  the 
traveling  crane,  was  originally  too  light  for  the  strain  imposed  uix)n  it. 
This  has  involved  a  good  many  breakages  and  considerable  cost  for 
repair  and  maintenance. 

The  cost  of  excavating  the  lock  pit  has  been  heavy,  being  nearly 
$93,000  in  all.  This  is  due  in  part  to  the  unfortunate  method  in  which 
it  was  done.  About  all  that  was  accomplished  by  the  contractor  was 
excavation,  and  this  he  did  not  complete.  He  was  paid  for  about 
70,000  cubic  yards  of  earth  at  52  cents  a  cubic  yard.  Most  of  this  was 
the  upper  portion  of  the  excavation,  the  easiest  to  do,  and  which  could 
have  been  done  for  much  less  than  the  contiract  price.'  In  point  of  fact, 
the  greater  part  of  it  was  subcontracted  for  about  16  cents  a  cubic  yard. 
The  contractor  undertook  to  retain  the  slopes  by  piles  and  sheeting, 
and  undoubtedly  expended  a  good  deal  of  money  in  this  way.  Since 
the  piles  could  have  no  foothold  in  the  rock  and  since  the  excavation 
was  to  be  carried  down  several  feet  into  the  rock,  the  revetment  was  a 
total  failure.  The  revetment  gave  way  by  bulging  and  sliding  out  at 
the  bottom,  which  added  greatly  to  the  cost  of  the  subsequent  excava- 
tion. The  lack  of  room  also  necessitated  a  good  deal  of  rehandling, 
and  as  a  result  76,000  yards  had  to  be  moved  to  make  an  actual  final 
excavation  of  30,000  cubic  yards.  I  think  if  the  United  States  had 
done  the  entire  excavation  from  the  start,  a  saving  of  something  like  40 
per  cent  would  have  been  eflfected. 

A  very  full  and  careful  record  has  been  kept  of  all  the  field  cost  of 
constructing  the  lock  at  Kiverton,  and  a  study  of  the  tables  is  very 
interesting.  These  show  that  the  unit  price  of  earth  excavation  for 
over  100,000  cubic  yards  of  earth  was  58^  cents;  that  for  rock  excava- 
tion of  16,000  cubic  yards  the  cost  was  $1 .70;  that  for  3,452  cubic  yards 
of  fine-pointed  masonry  in  place  the  cost  was  $15.26  a  cubic  yard;  that 
for  about  800  cubic  yards  of  rough-pointed  masonry  the  cost  was  $14.44 
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a  cubic  yard;  that  for  about  100  yards  of  rock-face  masonry  the  cost 
was  $13.97  a  cnbic  yard;  that  for  coping  it  was  $25.48  a  cubic  yard; 
that  for  about  500  cnbic  yards  of  cut-stone  arch  masonry  the  cost  was 
$26  a  yard;  that  granite  quoins  cost  $44.25  a  cubic  yard;  that  rubble 
backing  cost  $8.21  a  cubic  yard;  that  concrete  cost  $8.42  a  cubic  yard, 
and  that  the  average  price  of  26,359  cubic  yards  of  masonry  of  all  kinds 
was  $10.73. 

The  original  estimated  cost  of  the  lock  was  $399,324,  and  its  actual 
cost,  deducting  the  present  useful  value  of  plant  and  material  on  hand, 
was  $412,000,  which,  considering  the  manner  in  which  the  work  was 
done,  first  by  a  failing  contractor  and  finally  by  day  work,  is,  I  think, 
unusually  close. 

THE  ENTRANCE  TO  THE  LIFT  LOCK. 

Much  study  has  been  given  by  the  assistant  in  local  charge  of  con- 
struction and  by  myself  to  the  subject  of  a  suitable  entrance  to  the 
Kiverton  Lock,  and  much  assistance  and  many  valuable  suggestions 
were  received  from  Colonel  Barlow,  the  division  engineer.  A  project 
was  finally  prepared  and  submitted  to  the  Chief  of  Engineers  on  April 
28, 1897.  The  project  was  not  approved,  and  a  Board  of  OflBcers  was 
appointed  to  report  upon  it.  The  report  of  the  Board  is  printed  here- 
with, page  2292. 

This  report  was  approved  by  the  Chief  of  Engineers  June  28, 1897. 
A  drawing*  showing  the  plan  proposed  is  transmitted  herewith,  and  two 
photographs  taken  at  the  en<l  of  the  fiscal  year,  which  show  as  well  as 
can  be  shown  in  photographs  the  present  condition  of  the  lock. 

The  portion  of  the  river  upon  which  the  lock  and  the  proposed  canal 
are  situated  was  visited  during  March,  1897,  by  a  flood  which  exceeded 
all  previous  records.  The  flood  was  extraordinary  in  that  it  was  purely 
local.  The  river  at  Chattanooga  and  even  as  far  down  as  Decatur  was 
not  excessively  high,  but  the  ruinfall  in  the  vicinity  of  Florence  and 
Kiverton  was  certainly  abnormal.  During  ten  days  the  rainfall  in  this 
vicinity  exceed  13  inches,  and  this  was  discharged  into  the  river  when 
at  an  ordinary  flood  stage.  As  a  result  the  river  on  Colbert  Shoals 
attained  a  height  greater  than  ever  before  known,  being  2^  feet  higher 
at  Biverton  than  any  previous  record  and  2  feet  at  the  site  of  the  pro- 
posed guard  lock. 

This  flood,  which  of  course  may  be  equaled  in  the  future,  will  neces- 
sitate a  revision  of  the  plans  for  the  upper  lock  and  for  the  embankment 
and  wall  of  the  canal.  Plans  for  the  guard  lock  are  practically  com- 
pleted, but  they  will  be  withheld  until  they  can  be  thoroughly  revised. 
The  flood  of  course  entirely  submerged  the  lift  lock.  Its  approach  was 
foreseen  sufficiently  early  to  permit  the  lock  to  be  filled  gradually  in 
such  a  way  as  to  prevent  a  large  amount  of  earth  from  being  washed 
into  it.  It  was  allowed  to  remain  full  until  after  the  flood  subsided, 
when  it  was  slowly  pumped  out  so  as  to  prevent  an  extraordinary  strain 
from  being  thrown  upon  the  walls,  due  to  this  first  saturation  of  the 
back  fill,  and  also  to  prevent  excessive  sliding  of  the  earth  which  was 
not  supported  at  the  ends  of  the  lock.  No  injury  resulted  to  the  lock 
from  the  flood,  though  some  loss  occurred  from  the  destruction  of  store- 
houses, of  the  water  tank,  and  from  the  overthrow  of  some  of  the  der- 
ricks. 

This  tremendous  rainfall,  amounting  to  as  much  as  3  inches  an  hour 
on  one  or  two  occasions,  shows  that  careful  study  will  be  necessary  to 

*  Not  printed. 
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devise  proper  plans  for  taking  care  of  the  water  which  must  necessarily 
flow  into  the  canal.  The  watershed  has  been  surveyed  and  it  is  found 
that  a  totjil  drainage  area  of  9,»500  acres  must  be  considered.  The  run-oft* 
from  this  area  during  continued  and  excessive  rains  like  that  of  March, 
1897,  will  be  practically  equal  to  the  total  hourly  rainfall.  This  shows 
that  for  short  periods  of  an  hour  or  two  as  much  as  ^,000  cubic  feet  a 
second  must  be  taken  care  of  at  times  when  the  reservoir  formed  by 
the  canal  itself  has  been  completely  filled  by  previous  heavy  rain.  Over- 
flow openings  equal  in  area  to  a  space  80  by  0  feet  must  therefore  be 
provided.  Ordinary  spillways  will  not  be  available,  because  the  sur- 
face of  the  canal  is  very  much  below  that  of  high  water  in  the  river 
and  the  continuous  levee  necessarily  prevents  the  use  of  them.  Plans 
are  being  considered  for  a  suitable  spillway  just  above  the  lift  lock, 
where  the  canal  crosses  a  small  creek.  It  seems  at  present  best  to  carry 
the  canal  over  the  creek  on  one  or  more  masonry  arches  and  to  provide 
suitable  sluice  gates  at  this  place  to  regulate  the  water  surface  and  to 
discharge  the  excess.  A  very  considerable  amount  of  water  can  be  dis- 
charged through  the  culverts  of  the  lock,  but  of  course  nothing  like 
3,000  cubic  feet  per  second.  Plans,  however,  for  taking  care  of  this 
water  will  be  completed  and  submitted  before  it  will  be  necessary  to 
commence  the  construction  of  the  main  trunk  of  the  canal. 

Attention  is  specially  invited  to  the  very  thorough  and  complete 
report  of  Assistant  Engineer  !Nelles,  which  is  transmitted  herewith. 
This  report  contains  many  valuable  and  useful  tables,  giving  cost  and 
quantity,  with  reference  to  lock  construction, 

I  think  that  it  will  be  valuable  in  preparing  estimates  for  other  works 
of  this  kind. 

TENNESSEE  RIVER  BELOVT  BIVERTON,   ALA.. 

TPhis  section  of  the  river,  226  miles  in  length,  is  below  most  of  the 
large  tributaries.  For  this  reason  it  carries  at  all  times  the  greatest 
amount  of  water  found  in  the  river,  and  as  the  width  in  general  is  not 
excessive  and  the  slope  quite  uniform  and  moderate  the  best  naviga- 
tion is  found  here.  Indeed,  for  several  months  out  of  the  year  during 
the  high  water-season,  this  portion  of  the  river  is  navigable  by  the 
largest  classes  of  steamboats  found  on  the  Ohio  and  Mississippi  rivers. 
During  the  low- water  seiison,  though  no  insurmountable  obstacles  exist, 
navigation  is  possible  only  by  very  light-draft  boats.  For  this  reason 
less  attention  has  been  paid  in  the  past  to  the  improvement  of  this 
I)ortion  of  the  rivei*  than  has  been  given  to  the  portions  above.  Perhaps 
less  attention  has  been  paid  to  it  than  the  value  and  importance  of  its 
commerce  required,  for  not  less  than  three-fifths  of  the  entire  business 
on  the  river  and  its  tributaries  is  annually  done  upon  this  section  of 
226  miles. 

For  a  great  many  years  the  only  map  that  existed  of  this  part  of  the 
river  was  the  result  of  a  reconnaissance  made  by  a  United  States  Coast 
Survey  party  in  1864-65,  which  map  was  prepared  for  military  pur- 
poses. Tins  map.  while  remarkably  correct  and  accurate  considering 
the  method  of  preparing  it,  was  nevertheless  not  sufficiently  in  detail 
to  be  used  as  a  basis  for  plans  for  permanent  improvement. 

The  act  of  Congress  of  August  17, 1894,  authorized  a  survey  of  this 
portion  of  the  river  to  be  made.  Of  course  the  work  could  only  be  done 
during  the  periods  of  low  water.  In  November,  1894,  a  party  was  in 
the  field  under  the  direction  of  Lieut.  James  F.  Mclndoe,  Corps  of 
Engineers.  This  party  covered  about  38  miles  of  river.  In  August, 
1895,  another  party  was  placed  in  the  field  under  the  direction  of 
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Assistant  Engineer  F.  B.  Williams.  Tbis  party  continued  the  survey 
down  to  Fort  Henry,  about  60  miles  above  Paducab,  Ky.  lu  Septem- 
ber, 1896,  the  same  party  again  took  the  field  and  completed  the  survey 
down  to  the  mouth  of  the  river. 

The  work  of  plotting  the  not^s  was  carried  on  in  the  office  while  the 
party  was  not  in  the  field,  and  a  set  of  charts  was  completed  in  April 
of  the  present  year.  Tlie  work  was  plotted  on  sheets  of  heavy  paper 
2  by  3  feet,  the  scale  being  1  inch  =  500  feet,  and  a  continuous  map  is 
obtainable  by  joining  these  charts.  It  required  63  such  charts  to 
exhibit  the  entire  226J  miles  of  river  from  liiverton,  Ala,  to  Paducah, 
Ky.  A  report  of  the  field  and  oflBce  work  connected  with  the  survey, 
which  has  been  prepared  by  Assistant  Engineer  Williams,  is  transmit- 
ted herewith.  Copies  of  the  charts  are  now  being  made  to  accompany 
the  final  report  on  the  survey  t'>  the  Chief  of  Engineers. 

I  am  not  prepared  at  this  time  to  submit  a  complete  project  for  the 
improvement  of  this  portion  of  the  river,  but  a  preliminary  study  of 
the  notes  and  charts,  combined  with  a  personal  reconnaissance,  indi- 
cates that  the  improvements  will  not  be  diflicult  or  very  expensive,  and 
that  most  of  the  obstructions  to  navigation  can  be  advantageously 
removed  by  dredging. 

During  the  past  year  I  had  an  excellent  opportunity  to  test  the 
nature  and  extent  of  these  obstructions  in  a  very  practical  manner. 
A  very  large  amount  of  sand  was  needed  at  Riverton,  Ala.,  for  the 
construction  of  the  lift  lock  at  that  place.  Some  sand  had  been 
obtained  by  rail  from  Memi)his,  Tenn.,  but  the  railroad  rates  were 
excessive,  and  this  method  of  obtaining  sand  did  not  prove  satisfac- 
tory. For  this  reason  I  made  use  of  the  towboat  and  barges  belonging 
to  the  United  States  to  bring  sand  from  Paducab  to  Riverton.  This 
work  was  done  during  extreme  low  water,  and  six  trips  of  the  towboat 
were  made.  Upstream  tows  of  this  kind  at  low  water  fully  develop 
the  nature  and  extent  of  the  obstructions.  The  master  of  the  towboat 
was  a  pilot  of  long  experience  on  that  portion  of  the  river,  and  by  my 
direction  he  made  a  list  of  the  location,  nature,  and  extent  of  all  the 
obstructions  that  he  encountered.  I  made  a  trip  with  him  on  the  tow- 
boat  and  ])ersonally  verified  the  accuracy  of  his  report.  I  think  that 
his  report  is  of  sufficient  interest  to  give  it  here.    It  is  as  follows: 

LI8T  OF  OBSTRUCTIONS  BKLOW  RIVKRTON,  ALA.,  ON  THK  TENNESSEE  RIVBR;  THEIR 
NATURE  AND  DISTANCE  APART;  PREPARED  BY  CAPT.  LOUIS  D.  PELL,  MASTER  U.  S. 
STEAMER  LOOKOUT. 

No.  1, — Riverton  Harbor  and  Landing:  River  abont  1,000  feet  wide;  flat  and  shal- 
low. Gravel  bottom,  several  gravel  bowlders  or  lamps ;  very  macb  in  tbe  way ;  very 
easily  removed.     Depth  of  water  about  30  inches  in  channel  left-hand  side  of  river. 

No.  ;?.— Eastport  (Miss.)  Landing:  One  mile  below  Riverton.  Channel  left  side 
river;  good  water.  Several  snags  and  logs  in  river  near  landing;  can  be  easily 
removed. 

No.  S. — Bear  Creek  Shoals:  One  mile  below  Eastport.  Channel  right  side  of 
river;  very  shoal  and  swift.  Gravel  reef  about  500  feet;  easily  dredged.  Zero 
mark  at  Johnsonville,  Tenn.,  makes  26  inches  water  over  these  shoals. 

No.  4. — Channel  left-hand  shore  above  and  below  mouth  of  creek  (Indian):  Three 
feet  depth  at  zero.  Gravel  bottom,  with  several  bowlders  and  logs,  covering  a  dis- 
tance of  6  miles  to  head  of  Line  Island. 

No.  6. — Head  of  Line  Island,  Alabama:  Channel  right  side  of  river;  ^ood  wat-er  at 
low  stage.  Several  gravel  lumps  on  right  side  of  channel  near  head  of  island.  Will 
be  easy  to  dredge. 

No.  6. — Mouth  of  Yellow  Creek:  One  and  one-half  miles  below  Line  Island. 
Channel  left  side  of  river;  good  depth  of  water.  Gravel  bottom.  Several  logs  near 
channel  to  remove. 

No.  7. — Two  miles  below  Yellow  Creek :  Near  middle  of  river  in  deep  water  close 
to  channel,  one  large  gravel  lump ;  can  be  easily  removed. 
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No.  8.  Good  water  for  the  next  4  miles  to  Duncans  Landing.  On  right  bank  there 
are  several  gravel  lumps,  very  mnch  in  the  way;  can  be  easily  dredged. 

No.  9. — Abont6  miles  good  river  to  head  Big  Bend  Shoals.  At  month  Chambers 
Creek,  on  left  bank,  there  are  several  rock  and  gravel  reefs  on  right  and  several  logs 
and  rock  heaps  on  left  side  of  channel.  Very  flat  and  swift.  Crooked,  with  a  depth 
of  26  inches  with  Johnsonville  gauge  at  zero  mark.  Dredging  and  snagging  will  be 
very  beneficial  here. 

No.  10.— Hiimhnvgy  Teun.,  1^  miles  below  foot  of  Big  Bend  Shoals:  Channel  left 
side.     Part  of  stoaniboat  wreck  lower  end  of  landing. 

No.  11. — Very  good  river  to  head  of  Diamond  Island,  6  miles  below  Hamburg. 
Channel  left  side  of  island;  smooth  travel  bottom;  3  feet  in  channel  when  gauge  at 
Johnsonville  is  at  zero.  In  channel  at  head  of  island:  Two  sunken  logs,  easy  to 
remove.  As  you  enter  chute,  wreck  of  Rapidan  is  in  the  way.  Several  snags  and 
logs,  also  several  bunches  of  gravel  lumps,  very  much  in  the  way ;  all  easy  to  remove. 
Good  river  to  head  of  Wolff  Island. 

No.  i:?.— Head  of  Wolff  Island,  5  miles  below  Pittsburg  Landing:  Channel  used  by 
steamboats  down  left  side  of  island.  At  Crumps  Landing,  head  of  chute,  water 
deep,  but  very  narrow  and  swift.  There  is  a  gpravel  spur  at  landing  which  should  be 
removed.  Three  hundred  yards  below  Crumps  Landing  is  a  very  shallow  gravel 
reef;  30  inches  on  same  when  river  is  at  zero.  Halfway  down  island  there  are  two 
l^ravel  spurs  extending  out  into  channel  which  are  very  dangerous.  Near  foot  of 
island,  one  bunch  of  gravel  rock,  very  much  in  the  way.    All  easily  removed. 

No.  13.— In  right  hand  bend,  2  miles  below  foot  of  Wolff  Island,  there  is  a  rock 
reef  extending  about  300  feet  out  into  the  river;  at  low  water  it  is  nearly  dry. 
Right  shore  has  more  water  and  would  make  a  better  ch«aniiel  if  cleaned  out. 

No.  14.— Good  river  for  the  next  6  miles  to  foot  of  Chalk  Bluff;  here  there  is  a 
ledge  or  spur  of  gravel  rock  extending  out  into  the  river  from  left  shore  200  yards. 
About  1  foot  water  on  same  in  low  water.  Very  much  in  the  way  and  dangerons; 
can  be  easily  removed.  Good  river  for  the  next  9  miles,  with  exception  of  two  snags 
in  channel. 

No.  15. — Petticoat  Ripple,  9  miles  below  Chalk  Bluff:  Channel  on  right  shore; 
gravel  bottom;  swift  ana  very  shoal;  3^  feet  at  low  stage.  Several  logs  in  the  way 
on  right  shore.    Gravel  lump  at  foot  of  bar. 

No.  16. — Swallow  Bluff  Island,  4  miles  below  Petticoat  Ripple:  Channel  down 
left  chute.  Gravel  bottom.  Halfway  down  chute  is  a  gravel  rock  point  which 
should  be  removed.    At  head  of  chute  leaning  timber  should  be  cut  away. 

No.  17. — Head  of  Eagle  Nest  Island, 5  miles  below:  Channel  on  left  shore;  3^  feet 
when  at  mean  low-water  mark.  Current  swift;  gravel  bottom.  Should  remove  logs 
and  snags  at  head  and  foot  of  island. 

No,  18. — Roaches  Bar,  3^  miles  below  foot  of  island:  Channel  right  side,  close  to 
shore.  Timber  and  two  sunken  logs  in  the  way.  Depth  of  channel  at  low  water, 
4  feet. 

No.  id.— Head  of  Beach  Creek  Island,  5  miles  below  Roaches  Bar:  Channel  sets 
across  head  of  island,  then  down  left  side ;  very  crooked  and  swift.  A  sunken  barge, 
caught  on  a  bunch  of  gravel  rock  in  center  of  channel  between  the  two  bars  at  head 
of  island,  is  very  much  in  the  way.  A  large  rock  at  foot  of  blnff  on  right-hand  shore 
should  be  removed ;  very  dangerous  to  towboats  and  packet  steamers.  Several  snags 
and  breaks  to  left  of  island  should  be  removed.  Leaning  timber  below  Government 
light,  left  shore,  should  be  cut  away  and  the  bank  cleared  of  stumps  and  rocks,  as 
steamers  are  often  carried  against  this  bank  by  the  set  or  draw  of  water,  which  is 
very  hard  here. 

No.  UO. — Buffalo  Shoals,  1  mile  below  Beach  Creek  Island:  Channel  left  side,  close 
to  shore.  A  gravel  rock  reef  runs  very  close  in  to  left-hand  shore,  making  channel 
very  close  and  narrow;  end  of  reef  should  be  taken  off.  Shore  above  and  below  reef 
should  be  cleared  of  snags,  logs.  etc. 

No.  SU — Double  Islands,  2\  miles  below  Buffalo  Shoals:  Channel  down  right  side; 
good  water,  except  about  300  feet  close  to  right  shore  at  foot  of  island.  Leaning 
timber  at  head  and  several  logs  and  snags  should  be  removed ;  3^  feet  at  low  water. 

No.  22. — Armstrongs  Towhead,  3^  miles  below  Double  Islands:  Channel  right  side, 
swift  and  flat.  Several  bunches  of  gravel  rock  close  to  right  side  of  channel  should 
be  removed. 

No.  SS. — Month  of  Cedar  Creek,  2  miles  below  Armstrongs:  Channel  right  side; 
gravel  bottom.  Channel  depth,  3^  feet  at  low-water  stage.  Several  logs  right  side 
of  channel,  also  several  logs  and  snags  in  Cedar  Creek  Lauding  to  be  removed. 

No.  24. — Webbs  Landing,  right  side  of  river,  4  miles  below  Cedar  Creek:  Gravel 
bar  formed  in  lower  edge  of  landing.  Bar  about  400  feet  long;  gets  dry  when  there 
is  5  feet  in  channel ;  should  be  dredged ;  very  troublesome  to  steamers. 

No.  j?5.— Beach  River  Bar,  1\  miles  below  Webbs:  Flat  gravel  bottom,  about  600 
feet  wide;  3^-foot  depth  at  low  stage  of  water. 

No.  f 6.~Perry ville,  Tenn.,  reach :  Very  good  water  to  head  of  Densons  Island. 
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Two  snags  in  oliannel  Jast  below  landing  at  Perryville.  At  Elk  Lauding,  a  short 
dintance  from  Perry  ville,  there  are  a  few  rocks  jnst  nnder  water,  which  have  sunk 
one  and  injured  several  steamers ;  they  should  be  removed. 

No,  f7.— Densons  Island,  1  mile  below  Elk:  Channel  right  chute,  very  swift  and 
naiTow.  Channel  runs  close  in  to  shore  and  at  head  of  chute  current  sets  in  hard 
on  shore,  making  it  very  dangerous,  as  the  right  shore  is  lined  with  fallen  trees  and 
stumps.  The  bank  should  be  protected  in  some  manner,  as  it  is  cutting  very  fast. 
Chute  should  be  cleared  from  head  to  foot. 

No,  £8, — Good  river  for  14  miles  to  mouth  of  Duck  River:  Channel  left  side;  good 
water.  At  head  of  bluff  opposite  month  of  river  there  is  a  gravel  spur;  end  should 
be  dredged  off. 

No.  S9. — Head  of  Rockport  Island^  2  miles  below  mouth  of  Duck  River:  Channel 
right  side;  smooth,  gravel,  and  straight;*  3i  feet  depth  at  low  water. 

No.  5^.— Foot  of  Rockport  Island,  opposite  Rockport  Landing:  Channel  right  side 
of  river;  gravel  bottom,  very  shallow  and  swift:  about  300  feet  over  reef;  can  be 
easily  dredged.    This  bar  is  the  shoalest  water  below  Big  Bend  Shoals. 

No.  SI. — Duck  River  Sucks,  foot  of  bluff,  1^  miles  below  Rockport:  Good  water 
left  side  of  river,  but  very  crooked  and  narrow.  At  foot  of  bluff  there  is  a  rock 
spur  extending  out  for  some  200  feet,  making  channel  so  crooked  as  to  be  very  dan- 
gerous for  boats.  Spur  should  be  dredged  from  left  shore  to  outside  edge  of  same: 
along  the  bluff,  above  the  sucks,  the  leaning  timber  should  be  cut  and  all  loga  ana 
snags  removed. 

ifo,  St. — Thompsons  Point,  500  yards  below  Sucks:  There  is  a  gravel  rock  reef 
extending  100  yards  out  into  the  river  from  left  shore;  should  be  dredged. 

No,  55.— One  mile  below  Thompsons  Point:  In  middle  of  channel  there  is  a  bold 
break  which  I  think  is  a  concrete  gravel  lump;  it  can  be  hit  in  low  water. 

No.  34. — Very  good  water  for  the  next  5  miles,  to  Jftlinsonville,  Tenn. 

No.  35. — Johnsonville,  Tenn. :  There  is  an  obstruction  in  center  of  outside  span  of 
draw — think  it  is  rocks  left  there  while  repairing  the  bridge  some  two  years  ago. 
Johnsonville  Harbor  is  very  shoal ;  difficult  for  steamboats  to  get  in  and  out  at  land- 
ing in  low  water.  I  think  by  dredging  a  channel  down  the  right  shore  below  Ele- 
vator, past  the  point  of  Creek  Bar,  would  make  good  water  and  a  permanent  channel. 

No.  36. — Head  of  Reynoldsburg  Island,  3  miles  below  Johnsonville,  Tenn. :  Channel 
on  left  side;  swift  water,  gravel  bottom;  4-foot  stnge  at  low  water.  At  foot  of  left- 
hand  bend  there  is  a  rock  point  which  extends  out  into  the  river  abont  100  feet;  very 
much  in  the  way;  has  caused  a  great  deal  of  damage  to  tows.  Deep  water  above 
and  below  this  point. 

No  37.— One  mile  below  foot  of  Reynoldsburg  Island:  In  middle  of  river  is  a  pile 
of  gravel ;  easy  to  remove. 

No,  55.--Green  Bottom  Bar,  2  miles  below  foot  of  Reynoldsburg :  Channel  on  right 
side  of  river;  very  narrow  and  swift.  Timber  on  shore  should  be  cut  away,  and 
channel  for  a  distance  of  about  100  feet  at  foot  of  bar  should  be  dredged;  several 
logs  that  should  be  removed. 

No  39. — Turkey  Island,  4  miles  below  Green  Bottom:  Channel  down  right  chute; 
channel  crooked  and  narrow ;  chute  full  of  gravel  rocks.  All  rocks  on  lei^  of  chan- 
nel should  be  removed.    Channel  depth  in  chute,  5  feet  at  low  water. 

^0.  #67.— Head  of  White  Oak  Island,  1^  miles  below  Turkey  Island:  Channel  left 
chute;  gravel  bottom;  narrow  and  swift.  A  gravel  lump  at  head  of  chute  on  left 
is  very  much  in  the  way ;  should  be  dredged.  The  timber  and  logs  below  the  Gov- 
ernment light  should  be  cleared  away. 

No,  4i.>-Huriicane  Islands,  6  miles  below  White  Oak :  Channel  down  right  side ; 
good  water;  narrow;  gravel  rocks  loft  of  channel  in  middle  of  chute;  can  be  easily 
dredged. 

No,  42. — Leatherwood  Shoals,  2  miles  below  Hurricane :  Channel  starts  down  left 
shore  to  Government  light,  then  crosses  under  bar  to  right-hand  shore;  about  mid- 
dle of  crossing  there  is  a  gravel  reef  about  100  feet  wide  which  causes  boats  a  great 
deal  of  trouble ;  it  can  be  easily  dredged ;  3  feet  at  low  water. 

No.  43. — Head  of  Sandy  Island,  2  miles  below  Leatherwood:  Channel  is  on  right 
side,  with  a  depth  of  4  feet ;  very  crooked  and  swift ;  gravel  bottom.  On  right  shore 
there  are  several  logs  and  snags ;  one  pile  of  gravel  rock  to  left  and  three  or  four 
piles  of  gravel  lumps  to  right  of  channel  at  head  of  chute  should  be  removed ;  also 
one  narrow  gravel  reef  on  right  shore,  about  halfway  down  chute,  should  be 
dredged;  channel  depth,  4  feet  at  low  water. 

No,  44. — Mouth  of  Sandy  Landing,  3  miles  below  Sandy  Island:  Landing  on  left 
shore.    It  should  be  dredged  and  all  logs  removed. 

No.  45. — Panther  Creek  Island,  8  miles  below  mouth  of  Sandy:  Channel  right- 
hand  chute.  Depth,  3  feet  at  low  water.  Very  narrow,  shallow,  and  swift;  should 
be  dredged.    At  head  and  foot  of  bar  right-hand  shore  cleared  of  logs  and  stumps. 

No,  46. — McCullochs  Bar,  3  miles  below  Panther  Creek  Island:  Channel  at  head 
of  bar  starts  from  Government  light  on  right  shore,  crosses  reefs  diagonally  to  left 
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Hhore,  going  in  at  the  head.  The  reef  should  be  dredged.  There  is  a  wreck  of  an 
old  barge  at  head  of  bar,  opposite  Oovernment  light,  which  shonld  be  removed.  At 
foot  of  bar,  to  the  right  of  cliannel,  there  are  some  gravel  bowlders  which  should  be 
dredged ;  3i  feet  at  low  stage  of  water. 

No.  47, — Blood  River  Island,  3^  miles  below  McCullocks  Bar:  Channel  right  side 
of  island;  good  water;  gravel  bottom.  Chute  has  several  gravel  lumps  in  it  that 
shonld  be  removed. 

No.  48. — Newburg  Landing,  Kentucky,  3  miles  below  Blood  River  Island:  Left 
shore,  this  landing  is  very  flat;  shonld  be  dredged  to  a  3^foot  stage  at  low  wat«r. 

No.  49. — Highland,  Ky.,  4^  miles  below  Newburg,  Ky. :  A  very  bad  place  in  low 
water.  Channel  down  left  shore ;  very  close  and  swift.  Two  gravel  lumps  on  right 
of  channel  and  logs  down  the  shore  on  left  side  make  this  a  dangerous  place.  Can 
be  easily  dredged;  channel  depth,  4  feet  at  low  water. 

No.  SO. — Penticost  Towhead,  one-half  mile  below  Highland:  Channel  now  leaves 
left-hand  shore  and  goes  out  past  the  foot  of  towhead,  then  back  to  left-hand  shore. 
There  is  good  depth  of  water  down  left-hand  shore.  I  think  channel  should  and 
could  be  made  go  down  left  shore.  There  are  several  gravel  lumps  to  remove  to 
accomplish  this. 

No.  5i.— Widow  Reynolds  Bar,  5  miles  below  Penticost  Towhead:  Channel  right 
side;  smooth  gravel  bottom ;  shoal  for  one-half  mile;  depth  of  channel,  3i  feet  at  low 
water.    One  large  log  to  left  of  channel  to  be  removed. 

No.  5S. — To  the  right  of  channel,  about  one-half  mile  below  Reynolds  Bar,  there  is 
an  old  wreck  of  a  steamboat;  very  much  in  the  way;  should  be  removed.  Irouton 
Landing,  just  opposite  the  wreck,  should  be  dredged  out  to  3^foot  depth  at  low 
water. 

No.  55.— Gnibb  Towhead,  7  miles  below  Reynolds  Bar :  Channel  should  be  dredged 
lightly  down  left  shore  for  a  distance  of  800  feet  to  a  false  point.  Just  above  Govern- 
ment light.  At  this  point  there  is  a  gravel  rock  spur  extending  out  from  left  shore 
about  75  feet,  and  J  ust  opposite  is  a  wreck  of  a  barge.  Steamboats  have  to  go  between 
them,  and  it  is  a  very  narrow  channel ;  the  wreck  should  be  removed  and  the  rock 
point  cut  away.  Just  below  Government  light,  down  left  shore,  is  a  reef  of  rocks 
extending  to  edse  of  channel  which  should  be  removed. 

No.  54. — Birmingham,  Ky.,  on  left  shore  at  foot  of  Gmbbe  Towhead:  Could  be 
made  a  good  landing,  as  it  is  gravel  bottom  and  would  be  easy  to  dredge. 

No.  55.— Head  of  Twenty-Seven  Mile  Island,  4  miles  below  Birmingham,  Ky. : 
Channel  is  on  left  side  of  island,  very  shallow,  swift,  and  full  of  gravel  lumps.  This 
place  has  been  the  cause  of  much  delay  and  expense  to  steamers.  All  InrapiB  should 
be  dredged  out,  timber  cut,  and  logs  removed  down  left-hand  shore  1,000  feet  above 
and  below  the  Government  light;  then,  perhnps,  it  would  become  a  good  channel. 

No.  56. — Foot  Three-Mile  Island :  There  is  a  narrow  gravel  reef  about  100  feet  wide; 
gets  very  shallow  in  middle  of  river.  Should  be  dredged  to  a  3^foot  depth  at  low 
water. 

No.  57.— Foot  of  Twenty-Seven  Mile  Island :  Channel  is  on  left  shore,  swift  and 
shallow ;  gravel  bottom,  with  gravel  ock  spurs  extending  out  from  left  shore ;  chan- 
nel depth  at  low  water,  3  feet. 

No.  58. — The  timber,  logs,  stumps,  etc.,  on  the  left  shore  above  and  below  the  C. 
O.  &  S.  W.  R.  R.  Bridge  shonld  be  cleared  off  for  a  distance  of  600  feet  each  way. 

No.  59. — In  middle  of  river  one-half  mile  below  railroad  bridge  is  the  wreck  of  a 
coal  barge  which  should  be  taken  out  and  the  lumps  formed  by  it  dredged  out; 
channel  depth  down  middle,  3i  feet  at  low  water. 

No.60.—nB9A  of  Little  Chain,  6  miles  below  bridge:  Channel  down  left  shore, 
gravel  bottom.  There  are  two  sunken  coal  boats  at  head  of  bar  which  should  be 
removed  and  gravel  lumps  formed  dredged  away. 

No.  61.— Foot  of  Little  Chain:  Left  shore  shonld  be  cleared  of  timber  and  lo^^s, 
also  several  large  gravel  bowlders  to  right  of  channel  taken  out.  On  left-hand  point 
there  is  a  gravel  spur  which  should  be  dredged  off. 

No.  6S. — One  mile  below  Little  Chain :  In  the  middle  of  the  river  opposite  the 
mouth  of  Guess  Creek  there  are  several  gravel  lumps  which  should  be  dredged. 

No.  63. — Big  Chain :  Channel  down  middle  of  river  through  gap  in  rocks.  There 
are  two  rocks  on  the  left-hand  side  that  should  be  taken  out. 

No.  64.— Lower  Crossing  Big  Chain :  This  place  has  caused  a  great  deal  of  trouble 
and  expense  by  steamers  and  rafts  running  aground  on  lower  left-hand  bar.  I  would 
suggest  that  a  spur  duui  be  run  from  left-hand  shore  300  yards  below  Gk>vemment 
light  out  into  the  river  200  yards.  I  think  this  would  keep  the  water  from  drawing 
down  onto  left  or  lower  bar. 

No.  65.— Bead  of  Tennessee  Island,  14  miles  below  Big  Chain,  month  of  Tennessee 
River:  Channel  crosses  above  head  of  island.  Several  breaks  here  which  I  think 
are  log^  and  gravel  rock ;  light  dredging  is  needed  here.  Channel  depth  at  low 
water  is  3J  feet. 

^o. 5^.— Padnoah,  Ky.,  Harbor:  Good  water  from  wharf  to  city  limits.  Several 
breaks  which  are  parts  of  sunken  rafts  and  wrecks. 
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It  is  seen  that  he  notes  sixty  six  different  obstructions.  Their  loca- 
tion is  certainly  accurate  and  their  extent  and  character  are  doubtless 
generally  so.  Ills  remarks  as  to  the  manner  and  ease  of  removing  these 
obstructions  are  perhaps  not  altogether  correct,  as  these  are  matters 
with  which  he  is  not  expected  to  be  familiar,  but  it  is  sufficiently  evident 
that  snagging,  removing  of  wrecks,  and  dredging  will  be  the  principal 
methods  adoi^ted  in  improving  this  portion  of  the  river.  The  United 
States  has  no  dredging  ])Iant  suitable  for  this  work,  A  very  powerful 
dipper  dredge,  capable  of  handling  cemented  gravel  and  other  hard 
material,  is  needed,  and  it  should  be  provided  with  suitable  dump  scows 
for  the  removal  of  the  excavated  material.  Such  a  plant  will  coat  not 
less  than  $30,000,  and  the  funds  on  hand  are  not  sufficient  to  justify  its 
purchase.  It  is  my  intention,  with  the  approval  of  the  Chief  of  Engi- 
neers, to  hire  a  dredging  plant,  if  a  suitable  one  can  be  found,  and  keep 
it  at  work  sufficiently  long  to  test  the  value  and  efficiency  of  dredging 
as  a  means  of  improvement. 

REMOVAL  OP  SNAGS  AND   OTHER  OBSTRUCTIONS. 

Some  snagging  work  was  done  during  1894  and  1895,  a  hired  der- 
rick boat  and  towboat  being  employed  for  this  purpose.  In  1890  a 
tow  boat  was  purchased  for  the  United  States  and  the  construction  of  a 
snagging  barge  was  commenced.  This  barge  was  designed  after  careful 
study  of  snag  boats  used  in  the  Vicksburg  district.  It  is  a  barge  100 
feet  long,  30  feet  wide,  and  of  5  feet  depth  of  hold.  It  has  cabin  accom- 
modations for  17  men.  It  has  a  gallows  frame  equipped  with  a  simple 
whip  and  double  purchase  and  triple  blocks.  Its  power  is  obtained  by 
two  No.  E  Providence  steam  capstans,  having  double  6  by  8  inch  engines. 
Steam  is  supplied  by  a35-horsepower  return  tubular  boiler.  The  latter 
also  supplies  steam  for  a  high  duty  pump  having  a  14-inch  steam  and  a 
Cinch  water  cylinder  and  12.inch  stroke.  The  barge  is  provided  with 
four  spuds  to  hold  it  in  position.  This  barge  was  not  completed  in  time 
to  be  used  during  the  low-water  season  of  1890.  The  delay  was  due  to 
the  slow  delivery  of  materials  required  for  its  construction.  It  is  now 
ready  and  thoroughly  equipped,  and  is  waiting  at  Kiverton  until  the 
work  hereafter  to  be  described  at  Livingston  Point  is  completed,  which 
will  be  about  the  6th  of  July.  It  will  tlien  be  taken  by  the  U.  S.  tow- 
boat  Lookoutj  and  during  the  entire  low-water  season  will  be  employed 
in  the  removal  of  snags  and  wrecks. 

Leaning  and  overhanging  trees  have  always  been  very  serious  obstruc- 
tions to  navigation  upon  this  portion  of  the  river.  To  remove  them  a 
party  of  laborers  under  the  direction  of  a  foreman  was  taken  upon  a 
quarterboat  in  December,  1896,  to  work  over  the  entire  river  for  the 
removal  of  such  obstructions.  Nine  thousand  and  thirteen  leaning 
trees  were  cut  and  199  trees  were  trimmed  and  20  snags  removed  from 
the  channel;  thus  clearing  87,762  linear  feet  of  bank.  This  improve- 
ment affbrds  great  relief  to  navigation,  particularly  in  the  narrow 
chutes  and  in  the  vicinity  of  the  regular  landings. 

The  total  <iraount  expended  on  this  portion  of  the  river  during  the 
present  fiscal  year,  including  the  cost  of  the  survey  and  plant,  was 
♦26,239.17. 

LIVINGSTON  POINT,   KENTUCKY. 

Livingston  Point  is  a  narrow  strip  or  tongue  of  land  lying  between 
the  waters  of  the  Ohio  and  Tennessee  rivers,  just  above  the  mouth  of 
the  latter  stream.  This  point  and  two  small  islands  below  it  form  the 
harbor  of  Paducah,  and  by  their  position  prevent  the  ice-bearing  cur- 
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rent  of  the  Ohio  from  entering  the  harbor,  which  is  supplied  with  the 
warmer  waters  of  the  Tennessee,  flowing  from  a  southern  latitude  and 
rarely,  if  ever,  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either 
side  of  Livingston  Point,  and  the  Ohio  Kiver  was  rapidly  encroaching 
upon  this  narrow  barrier.  The  Tennessee  Eiver  does  but  little  damage. 
Near  the  extreme  end  of  the  point  the  Ohio  had  washed  through  at  high 
water. 

Allotments  from  the  appropriations  for  improving  Tennessee  River 
below  Chattanooga,  to  be  used  at  Livingston  Point,  Kentucky,  at  the 
mouth  of  said  river,  have  been  made  as  follows: 

Act  of  September  19, 1890 $25,000 

ActofJuy  13.  1892 25,000 

Act  of  August  17, 1894 25,000 

Total 75,000 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and, 
based  upon  the  data  thus  obtained,  a  project  for  its  i)reservation,  with 
an  estimate  of  $180,000,  was  submitted  January  12, 1891,  to  the  Chief  of 
Engineers,  which  was  approved  by  the  Secretary  of  War  on  the  16th 
of  the  same  month. 

As  stated  in  the  Beport  of  the  Chief  of  Engineers,  1891,  page  2256 — 

The  plan  of  improvement  adopted  for  preserving  this  point  from  destruction 
consists  in  covering  the  wearing  slopes  with  a  revetment  of  stone  and  brush,  carried 
well  down  the  bank  below  the  water  surface,  supplemented  by  a  pile  and  stone  dike 
along  the  crest  of  the  weakest  portion  of  the  line,  where  the  current  of  the  Ohio 
has  already  cut  through  at  high  stages  of  the  river,  the  object  of  both  works  being 
to  hold  in  its  present  position  the  land  now  existing,  and  to  cause,  if  possible,  a 
further  deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which,  from  the  present 
indications,  is  likely  to  occur. 

The  revetment  of  stoue  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  requir«*d  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone,  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

The  amount  expended,  iuchiding  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30, 1896,  was  $55,136.05,  which  has 
secured  the  completion  of  the  dike  on  the  Ohio  side,  across  the  '^  wash- 
out'' near  the  extremity  of  the  point,  for  a  distance  of  660  feet,  and  the 
protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632  feet 
above  the  dike  and  1,038  below.it,  the  average  width  being  47  feet,  all 
the  work  being  done  on  the  bank  facing  the  Ohio  River,  so  as  to  protect 
at  once  the  low  part  of  the  exposed  strip  or  "point,"  which  was  in  danger 
of  washing  away.  The  work  under  contract  for  the  shore  protection  of 
the  Ohio  bank  of  Livingston  Point,  by  building  a  revetment  of  brush 
and  stone  riprap,  was  carried  on  in  December,  1892,  and  from  April  to 
September,  1893,  9,092  cubic  yards  of  stone,  at  $1.23  per  cubic  yard, 
and  274  cords  of  brush,  at  94  cents  per  cord,  being  used,  at  an  aggregate 
cost  of  $8,979.90.  This  contract  was  completed  and  terminated  Novem- 
ber 9,  1893,  in  accordance  with  its  terms. 

Daring  an  examination  of  Livingston  Point,  in  July,  1893,  it  was  found 
that  unusually  heavy  ice  and  high  water  had  greatly  injured  thei  point 
by  causing  the  wearing  away  of  the  Tennessee  bank  to  an  alarming 
extent.  It  was  recommended  that  the  Tennessee  bank  be  also  suitably 
protected  by  stone  riprap.  This  work  was  approved  and  authorized  to 
be  done  by  hire  of  service  and  purchase  of  materials  in  open  market. 
During  the  months  of  August  and  September,  1893,  and  January,  1894, 
9,116.48  cubic  yards  of  stone  was  placed  as  riprap  protection  to  the  Ten- 
nessee bank,  at  a  cost  of  $1.23  per  cubic  yard,  $11,213.26. 

In  order  to  determine  what  further  work  was  necessary  for  securing 
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Livingston  Point,  a  survey  was  authorized  by  letter  of  the  Chief  of 
Engineers  dated  November  21, 1895. 

A  party  was  in  the  field,  under  Assistant  Engineer  D,  W.  Church, 
Irom  December  9  to  19,  1895,  and  made  a  careful  survey,  covering  9 J 
miles  on  the  Ohio  River  and  3  miles  on  the  Tennessee.  A  comparison 
of  the  partial  sections  taken  around  Livingston  Point  with  those  taken 
in  1893  shows  that  no  important  change  has  taken  place.  The  stone 
revetment  which  covers  Livingston  Point  for  a  length  of  about  3,000 
feet  from  its  lower  end  was  in  fairly  good  condition  and  no  trace  could 
be  found  of  the  break  reported  in  March,  1895.  Some  repairs  are  ne^ed 
where  the  stone  has  been  displaced  in  the  revetment  and  where  a  pile 
is  broken  in  the  dike.  The  owner  of  Tennessee  Island  reported  that 
the  bank  at  the  head  of  the  island  receded  at  the  rate  of  20  feet  per 
year. 

The  revetment  on  the  Ohio  side  of  Livingston  Point  has  been  repaired 
and  strengthened  during  the  present  fiscal  year  by  the  addition  of  0,000 
tons  of  riprap.  The  stone  selected  was  a  heavy  limestone,  and  was 
purchased,  delivered  on  United  States  barges,  by  circular  letter  in 
the  usual  manner.  The  U.  S.  towboat  Lookout  was  used  to  tow 
the  stone,  and  a  party  of  laborers  was  employed  at  Livingston  Point 
to  unload  and  distribute  it.  It  was  found  that  during  the  recent  high 
water  a  current  had  flowed  across  the  point  at  two  places  in  such  a  way 
as  to  form  broad  and  shallow  channels  about  3  or  4  feet  in  depth,  which 
if  permitted  to  remain  would  doubtless  materially  increase  and  finally 
cut  off  the  point  To  prevent  further  injury,  levees  were  constructed 
across  these  low  places  and  given  a  height  equal  to  that  of  the  general 
crest  of  the  point.  These  levees  were  protected  by  a  pavement  of  stone. 
Four  hundred  linear  feet  of  levee  was  thus  constructed,  and  6,500  square 
feet  of  paving  was  required  to  cover  it.  It  is  thought  that  the  point 
is  now  in  very  good  condition,  but  work  of  this  kind  demands  constant 
waiting  and  frequent  repairs. 

The  amount  expended  during  the  fisc<al  year  at  Livingston  Point, 
including  outstanding  indebtedness,  was  17,173.10. 

THE  U.  S.  STEAMBB  COLBERT. 

The  general  towboat  used  in  this  district  has  been  in  commission 
during  the  entire  year.  It  has  run  5,080  miles  and  consumed  13,913 
bushels  of  coal,  or  at  the  rate  of  2|  bushels  per  mile  run.  It  has  made 
44  trips,  towed  45  barges,  assisted  1  steamer  in  distress,  and  has 
removed  2  snags  from  the  channel.  Its  hull  is  at  present  in  a  very  bad 
condition.  It  will  be  docked  during  the  coming  low-water  season  and 
the  necessary  repairs  made. 


APPROPRIATIONS. 


March  2,1827 $200.00 

August  30, 1852 50,000.00 

June  9,1860 1,350.00 

June  12,1860 1,406.94 

July  25, 1868....* 85,000.00 

April  10,1869 5,095.00 

July  11, 1870 80, 000. 00 

Junel0,1872 50,000.00 

March  3, 1873: 100,000.00 

Juno  23,1874 100,000.00 

March  3, 1875 360,000.00 

August  14,1876 255,000.00 

June  18,  1878 300,000.00 

March  3, 1879 210,000.00 

June  14, 1880 800,000.00 


March  3, 1881 $250,000.00 

August  2,1882 250,000.00 

August  7,1882 3,970.18 

July  5, 1884 350,000.00 

August  5, 1886 262,500.00 

August  11, 1888 250.000.00 

Septemher  19, 1890 475, 000. 00 

March  17, 1891  (transfer  set- 
tlement)    3.91 

July  13, 1892 500,000.00 

August  17,1894 400,000.00 

June  3,  18y6 50,000.00 

Total 4,689,526.03 
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Money  statement. 

July  1, 1896,  balance  unexpended $473,165.2 

June  30, 1897,  amount  expended  during  flscal  year 221,  ^3.  ( 


July  1, 1897,  balance  unexpended 251,311.60 

July  1, 1897,  ontsanding;  liabilities $14, 614. 03 

July  1, 1897,  amount  covered  by  uncompleted  contracts 19, 500. 00 

84,114.03 

July  1, 1897,  balance  available 217,197.67 

Amount  (estimated)  required  for  completion  of  existing  project 5,  362,989.81 

Amount  tUat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  proposals  for  excavating  entrance  to  lift  lock  at  Colbert  Skoals  Canal,  Alabama, 
received  and  opened  June  16,  1897,  by  Capt.  Van  C,  Kinffman,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Wm.  A.  Kirk,  Madison,  Ind , 

I.  V.  Hoag,  jr.,  Pittsburg,  Pa 

T.  B.  Redmond  &  Co.,  Chattanooga,  Tcim. 

W.  H.  Baclianan.  River  ton,  Ala 

John  B.  Neely,  Cnattanooga,  Tenn 

Fred  H.  Allison,  Knox vi lie,  Teun 


T?at*  Total 

««r7«h<-.  for  75,000 


o  Lowest  bid. 

The  bid  of  F.  H.  Allison  was  received  by  tele^^^raph  as  follows : 
"Unexpectedly  absent  yesterday.     Upon  my  return  to-day  find  your  blanks. 
Forms  being  too  late  to  mail  bid,  1  hereby  agree  to  furnish  all  plant  and  labor  and 
do  excavation  for  entrance  lift  lock,  Colbert  i^hoals  Canal,  Alabama,  at  27  cents  per 
cubic  yard,  according  to  your  specifications,  and  give  surety  or  individual  bond. 

"Fred  H.  Allison.* 
Amount  available,  $150,000. 

SURVEYS, 

The  mouth  of  the  Tennessee  River. — By  direction  of  the  Secretary  of 
War  and  in  compliance  with  the  provisions  of  section  9  of  the  river 
and  harbor  act  of  June  3, 189G,  a  report  was  snbinitted  for  the  mouth 
of  the  Tennessee  Eiver,  Kentucky.  No  special  survey  was  deemed 
necessary,  because  a  survey  had  been  made  covering  the  ground  in 
1895,  and  the  general  survey  of  the  river,  which  was  completed  in  1896, 
also  included  the  mouth  of  the  river. 

A  report  was  submitted  to  the  Chief  of  Engineers  dated  March  20, 
1897.  No  special  improvement  was  considered  necessary  at  this  local- 
ity. This  repoit  was  published  in  House  Doc.  No.  19,  Fifty-fifth  Con- 
gress, first  session,  and  is  printed  herewith  as  Appendix  B  B  5. 

SURVEY  OF  TENNESSEE  RIVER  AT  CHATTANOOaA,  TENN. 

In  January,  1897.  the  Chamber  of  Commerce  of  the  city  of  Chatta- 
nooga, by  its  president,  addressed  a  letter  to  the  Chief  of  Engineers 
asking  him  to  authorize  a  survey  to  be  made  of  a  portion  of  the  water 
front  of  the  city  of  Chattanooga,  about  1,000  feet  in  length,  which 
belonged  to  the  city,  and  which  it  was  thought  might  be  improved  for 
the  public  use.  This  communication  was  referred  to  me  by  the  Chief 
of  Engineers,  and  in  reply  it  was  stated  that  by  utilizing  a  portion  of 
the  crew  and  the  boats  belonging  to  one  of  the  United  States  to wboats 
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when  it  happened  to  be  in  port,  the  survey  could  be  nuule  without 
appreciable  cost  to  the  United  States.  It  was  accordingly  authorized; 
but  it  was  not  until  the  early  part  of  June  that  a  Government  boat 
happened  to  be  in  port  at  a  time  when  the  stage  of  the  river  was  suffi- 
ciently low  to  permit  the  survey  to  be  made.  It  was  then  made  by  a 
detail  from  the  officers  and  crew  of  the  towboat  Colbert;  Assistant 
Engineer  F.  B.  Williams  did  the  instrumental  work.  A  ])lat  was  pre- 
pared exhibiting  the  results  of  the  survey  and  was  ^transmitted  to  the 
president  of  the  Chamber  of  Commerce  on  the  2lBt  of  June.  It  is 
believed  that  it  contained  the  desired  information. 

The  report  of  Assistant  Engineer  Williams  relating  to  this  survey  is 
transmitted  herewith. 


RBPORT  OF  MB.  B.  B.  THACHBB,   ASSISTAIH'  ENGINEER. 

Lbnoib  City,  Tknn.,  June  7, 1897. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  on  operations  on  the 
Tennessee  River  above  Chattanooga,  Tenn.,  for  the  iiseal  year  ending  June  30,  1887: 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  at  Caney  Creek  Shoals. 

The  force  was  employed  in  qaarrying  stone  for  dams  and  building  two  steam- 
derrick  boats. 

Channel  excavation  was  resumed  on  September  3,  1896,  with  one  No.  5  Rand 
steam  drill,  mounted  on  our  drilling  raft,  and  two  steam-derriok  boats.  Work  in 
channel  snspended  on  November  29,  1896. 

Much  difficulty  was  encountered  while  drilling,  owing  to  a  deposit  of  sand  left  by 
the  high  water  of  the  winter  before.    Freouent  rises  also  retarded  the  work. 

The  excavation  was  begun  at  the  new  ''Crossing,''  working  on  downstream  to  the 
*' Rock-pi lo,''  removing  reefs,  logs,  snags,  and  loose  rock,  attaining  a  channel  200 
feet  in  width,  with  depth  of  3  feet. 

Distance  worked  over  by  channel  party  was  200  by  10,000  feet.  Cubic  yards  exca- 
vated, 2,781.  Buoys  were  placed  at  intervals  along  the  channel,  and  white  targets 
S laced  on  the  bank  to  indicate  the  channel  and  new  *'  Crossing.''  Longitudinal  Dam 
o.  3  was  lenj^thened  out  420  feet  downstream  and  to  the  lower  end  was  constructed 
a  check  dam  80  feet  long. 

The  main  reef  at  ''Rook-pile"  was  padded  with  stone,  making  a  low  check  dam  877 
feet  long  to  replace  the  water  that  had  been  taken  from  the  channel  by  the  removal 
of  the  reefs  above. 

The  bar  at  the  head  of  the  shoals,  composed  of  bowlders  and  gravel,  was  partly 
removed  by  the  aid  of  the  Lancaster  grapple  added  to  the  plant  last  fall  but  received 
too  late  to  be  given  a  fair  trial.    Also  80  cubic  yards  was  remove<l  from  Dam  No.  1. 

Work  at  Canev  Creek  Shoals  was  suspended  on  December  17,  1896,  for  the  winter. 
Fleet  was  towed  to  Lock  6,  Muscle  Shoals  Canal,  by  U.  S.  steamers  Long  and  Colbert, 
where  it  remained  during  the  winter  undergoing  the  following  repairs: 

Steamer  Long:  Lengthened  out  15  feet;  moclel  bow  added;  cabin  put  on  upper 
deck;  recalked  and  painted. 

Two  quarter  boats :  Hulls  overhauled,  calked,  and  painted. 

Two  quarter  boats  repainted. 

Four  stone  barges:  Hulls  repaired,  reoalked,  decked,  and  painted. 

Two  derrick  boats  recalked  and  painted,  and  other  minor  repairs. 

The  fleet  was  taken  in  tow  on  April  28, 1897,  by  the  U.  S.  steamer  Colbert  and  towed 
to  Lenoir  City,  Tenn.,  there  to  await  the  arrival  of  the  U.  S.  steamer  Long,  that  is 
nndergoing  repair  at  Lock  6,  Muscle  Shoals  Canal. 

The  following  la  the  principal  work  done  at  Caney  Creek  Shoals  during  the  fiscal 
year: 


Stone  quarried cubic  yards . .  8, 225 

Earth  stripped  (quarry) do....      800 

Stone  placed  in  dams do 3,738 

Stone  placed  in  riprap do 1, 181 

Loose  rock  excavated  from  chan- 
nel   cubic  yards..      140 

Solid  rock  excavated  from   chan- 
nel   cubic  yards..  2,781 

Respectfully  submitted. 

Capt.  Dan  C.  Kingman, 

Corps  of  Fngineers,  U,  8,  A. 


Old  dam  removed  —  cubic  yards . .  85 
Buoys  placed  along   channel, 

number 16 

Targets  placed  on  bank . .  number . .  3 

Logs  removed do....  60 


B.  R.  Thachrr,  Superintendent. 
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REPORT  OF  MR.  W.  8.  WIMN^  ASBISTA19T  B27GINKSR. 

Florence,  Ala.,  June  7,  1897, 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  done  under 
my  supervision  on  the  Tennessee  River  below  Chattanooga  for  the  eleven  months 
ending  May  31,  1897: 

The  plant  in  my  charge  consisted  of  the  U.  8.  steamer  McPKerson,  the  Hartoood,  an 
Osgood  dredge,  l^-yard  dipper,  a  12-hor8epower  steam- derrick  boat.  4  barges,  and 
necessary  skifrs  and  other  appliances.  Work  was  done  at  the  following  shoals: 
Bridgeport,  Widows  Bar,  Head  of  Henrys  Island,  Beards  Reef,  Flint  River  Bar,  Wagon 
Factory  Bars,  and  Sweetwater  Bar— given  in  their  sequence  coming  down  the  river. 
In  the  estimates  of  the  cost  of  materials  removed  there  is  included  the  cost  of  labor, 
material  expended,  subsistence,  and  the  repairs  incident  to  the  work  immediately 
in  hand,  other  repairs  being  considered  in  the  nature  of  a  plant.  As  relates  to  the 
dredj^e,  owing  to  the  lightness  of  the  machine  for  the  heavy  work  undertaken, 
repairs  formed  a  considerable  part  of  the  cost,  both  for  material  used  and  for  the 
time  of  the  crew  in  making  the  repairs.  March  and  April  and  most  of  July  and  May 
were  lost  on  account  of  high  water,  and  during  those  times  extensive  repairs  were 
made  to  the  fleet.    The  following  work  was  accomplished: 

BRIDGEPORT. 

Under  the  project  for  this  place  undertaken  in  1893  work  was  in  progress  at  the 
beginning  of  the  fiscal  year,  but  owing  to  an  unprecedented  high  stage  of  the  river, 
dredging  was  possible  for  only  a  few  days  of  the  first  ten  in  July.  The  river  still 
being  too  high  at  the  last  of  that  month,  it  was  decided  to  take  advantage  of  the 
favorable  stage  to  take  the  dredging  outfit  to  Beards  Reef  and  leave  the  few  remain- 
ing days  of  work  at  Bridgeport  to  be  done  by  hand.  A  steam-derrick  boat  and  a 
small  force  of  men  were  employed  here  in  October  drilling  and  blasting  and  remov- 
ing from  the  channel  rocks  that  the  dredge  had  been  unable  to  handle. 

The  following  work  was  accomplished: 

Dredging  820  cubic  ;^ards  of  rock,  clay,  and  gravel,  at  a  cost  of  41  cents  per  unit. 

Excavation  by  blasting  and  removing  with  derrick  boat,  285  cubic  yards  of  rock, 
at  $2.04  per  unit. 

When  work  was  abandoned  on  account  of  the  coldness  of  the  water  and  a  rise  in 
the  river,  a  channel  100  feet  wide  and  2^  feet  deep  at  the  shallowest  places  st  low 
water  had  been  finished  from  the  bridge  1,400  feet  upstream.  The  average  depth 
of  channel  was  much  greater  than  this,  it  being  8  feet  deep  in  many  places  whence 
large  bowlders  had  been  remo\  ed. 

WIDOWS  BAR. 

This  obstruction  is  about  5  miles  below  the  bridge  at  Bridgeport.  The  entire 
shoal  is  about  3,000  feet  long,  but  the  principal  obstruction  occurs  at  the  head  where 
some  ten  or  twelve  reefs  cioss  the  channel  and  project  12  or  15  inches  above  the  bed 
of  the  river.  Here  the  channel  affords  only  8  inches  at  low  water.  It  was  considered 
that  the  excavation  of  a  channel  over  the  entire  shoal  would  cost  more  than  its 
importance  with  respect  to  the  rest  of  the  river  would  warrant,  but  that  by  the 
removiil  of  the  projecting  reefs  an  increase  of  depth  of  a  foot  could  be  given  at  small 
cost.  This  latter  project  was  approved  early  m  October,  and  a  force  of  men  was 
immediately  put  to  work.  The  reefs  were  closely  drilled  and  blasted  over  a  space 
80  feet  wide  aud  250  feet  long,  but,  no  derrick  boat  having  been  available  for  that 
work  up  to  the  time  the  November  rise  came,  none  of  the  rocks  were  removed.  Work 
of  removing  the  rocks  will  begin  as  soon  as  the  river  gets  low  enough. 

HEAD  OF  HENRYS  ISLAND. 

The  channel  at  this  place  in  crossing  the  river  passes  between  two  large  rooks  on 
one  side  and  one  on  the  other ;  the  channel  being  not  more  than  60  feet  wide  between 
them  with  a  swift  cross  current.  Situated  as  they  are  in  the  middle  of  the  river 
these  rocks,  which  reach  up  almost  to  the  water  surface  at  low  stages,  rendered  the 
crossing  a  very  dangerous  one  at  night  or  when  the  wind  prevented  determining 
their  exact  location.  The  rocks  were  drilled  and  blasted  and  6^  cubic  yards  remove<^ 
giving  an  increase  in  depth  of  15  inches  over  them.    Cost,  $23.72. 

BEARDS  REEF. 

The  project  for  this  shoal  was  to  cut  a  new  channel  down  the  left  bank  instead  of 
attempting  to  improve  the  old  channel,  which  made  two  abrupt  bends  in  getting 
over  the  shoal.  As  many  of  the  reefs  as  were  exposed  at  the  time  were  drilled  and 
blarted  in  the  fall  of  1895,  preparatory  to  removal  with  the  dredge.    Dredging  was 


Digitized  by 


Google 


APPENDIX  B  B — REPORT  OP  CAPTAIN  KINGMAN.    2273 

ben^tm  in  the  latter  part  of  July  of  the  present  fiscal  year,  and  continned  till  October. 
The  reefs  were  of  toe  hardest  limestone  and  pure  flint,  and  though  blasted  up  as 
thoroughly  as  possible  the  cracked  pieces  were  wedged  to^i^etber  tight,  and  were  hard 
to  remove  with  the  dredge,  straining  it  in  many  cases  to  its  fullest  capacity.  Rocks 
containing  from  2  to  3  cabic  yards  were  often  remoyed,  and  one  rocK  estimated  to 
contain  5i  cubic  yards,  weight  24,750  pounds,  was  swung  around  out  of  the  channel. 
Others  containing  as  much  as  4^  cubic  yards  were  put  on  barges  and  dumped  in 
deep  water.  The  ledges  were  inclined  upstream  at  an  angle  to  the  river  bed  of 
about  45  degrees.  The  heaviest  ledges,  4^  feet  thick,  were  frequently  cracked  sufS- 
oiently  to  be  removed  without  drilling  by  simply  exploding  dynamite  under  them 
in  the  pockets  dredged  from  above.  Above  the  reefs  for  a  distance  of  40  feet  the 
river  bed  was  of  shale,  and  below,  sand  and  gravel. 

Rock  and  gravel  dredged,  9,385  cubic  yards,  at  a  cost  of  20.9  cents  per  unit. 

A  steam  derrick  boat  was  used  to  clean  up  the  ledges  and  bowlders  the  dredge 
would  not  handle,  and  accomplished  the  following  work : 

Rock  removed  with  derrick,  190  cubic  yards,  at  $1.44  per  unit.  Most  of  the  rocks 
lequired  to  be  blasted. 

A  channel  120  feet  wide  and  550  feet  long  was  completed  and  thoroughly  sounded 
to  show  a  depth  of  3  feet  at  low  water.  The  method  used  for  sounding  was  to  attach 
a  railroad  rail  to  the  ratchet  chains  and  drop  it  over  the  bow  of  the  steamboat  to  the 
required  depth.  Graduated  iron  rods  were  attached  vertically  to  the  rail  to  indicate 
when  it  was  at  the  proper  depth. 

WUVT  RIVSB  BAB. 

By  the  time  the  dredge  reached  Flint  River  Bar  the  machinetr  was  badly  in  need 
of  repairs,  and  the  work  there  was  characterized  by  the  number  of  break  downs. 
The  project  was  to  dredge  through  the  short  bar  along  the  right  bank  just  below  the 
mouth  of  Flint  River.  The  old  channel  crossed  from  the  mouth  of  Flint  River  to 
the  left  bank  and  back  again  in  a  distance  of  a  quarter  of  a  mile.  The  material 
dredged  consisted  of  sand,  gravel,  bowlders,  and  ledges.  The  channel  was  left  3  feet 
deep  at  low  water  for  a  width  of  60  feet,  and  2  feet  deep  for  an  additional  60  feet  of 
width.  To  complete  the  3-foot  channel  for  the  120-foot  width  will  require  drilling, 
blasting,  and  removal  of  ree&  over  a  space  30  feet  by  60  feet. 

SWEETWATER  BAR. 

This  bar  at  the  month  of  Sweetwater  Creek  was  Ibrmed  by  the  loose  rocks  and 
gravel  washing  ont  of  the  creek.  The  creek  is  only  about  3  miles  long,  and  is 
subject  to  rises  of  10  feet  or  more  in  a  few  hours.  During  low  stages  of  the  river 
the  creek  in  its  sudden  rises  rushes  entirely  across  the  slough  of  the  river,  often  with 
sujfficient  force  to  cause  landslides  on  Fattens  Island,  just  opposite.  At  such  times 
an  eddy  is  formed  below  the  mouth  of  the  creek  ana  this  has  been  the  means  of 
de}>ositing  the  bar  there.  The  bi|r  had  encroached  on  the  channel  until  it  was  veiy 
narrow  and  swift,  and  the  current  pitched  toward  Fattens  Island.  It  was  under- 
tiJcen  to  straighten  and  decrease  the  current  by  widening  the  channel,  and  to  pre- 
vent the  re-forming  of  the  bar  by  building  a  crib  jnst  opposite  and  160  feet  from  the 
mouth  of  the  creek,  and  a  stone  dam  from  the  head  of  this  crib  to  the  bank  jnst 
above  the  month  of  the  creek.  The  object  of  the  crib  and  dam  was  to  direct  the 
course  of  the  current  from  the  creek  straight  down  the  river  bank.  The  crib  was 
built  of  sycamore  logs  1  foot  in  diameter  and  60  feet  long,  and  was  filled  with  the 
dredged  material  and  riprap.  It  was  thought  that  in  a  few  years  it  would  grow  up 
in  willows  and  assuming  the  nature  of  a  tow  head,  render  the  improvement  per- 
manent.   The  crib's  dimensions  are  4|  by  12  by  120  feet.    Cost,  $72. 

Eight  thousand  flve  hundred  and  thirty-seven  cubic  yards  of  loose  rock  and  gravel 
was  dredged  from  the  canal  at  a  cost  of  19.9  cents  per  unit.  Two  cuts  of  the  dredjge, 
1.150  feet  each  in  length,  and  one  520  feet,  were  made  and  resulted  in  straightening 
tne  current  and  decreasing  its  velocity  as  desired. 

Three  hundred  cubic  yards  of  rock  was  quarried  at  a  cost  of  81  cents  per  cubic  yard. 

WAGON  FACTORY  BARS. 

These  bars  put  out  from  the  months  of  two  wet  weather  branches,  one  above,  the 
other  below,  the  wagon  factory  at  Florence,  Ala.  Though  the  channel  was  deep 
enough  around  the  ends  of  these  bars,  they  made  the  current  very  swift  and  crooked. 
The  points  wore  dredged  off  so  as  to  give  an  additional  width  of  channel  of  60  feet, 
straighten  and  decrease  tbe  current.  During  May  2,099  cubic  yards  of  sand  and 
gravel  was  dredged  from  these  bars,  at  a  cost  of  14.3  cents  per  unit.  One  hnlf  of 
the  material  was  handled  twice  with  the  dredge,  that  method  being  considered 
cheapest,  as  there  was  no  convenient  dumping  ground  and  not  enough  barges  avail- 
able at  tne  beginning  of  the  work. 
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The  method  of  disposing  of  the  dredged  material  at  all  the  foregoing  places  was 
slow.  It  was  placed  on  fiat-topped  barges  and  then  shoveled  oft'  by  laborers,  the 
water  in  the  vicinity  of  the  shoals  being  too  shallow  to  permit  of  dnmp  scows  being 
used. 

The  average  cost  per  cnbio  yard  for  dredgine  was  23.6  cents,  and  the  average  cost 
of  excavation  by  blasting  and  removing  with  derrick  boat  was  $1.82. 

AT  FLORIENCE,  ALA. 

Two  cnts  were  made  with  the  dredge  just  below  the  bridge  and  along  the  right 
bank,  to  facilitate  the  approach  to  the  draw,  60  feet  wide  and  200  feet  long,  and 
requiring  an  average  excavation  of  3^  foct. 

Three  cuts  were  made  in  the  channel  about  400  feet  below  the  bridge.  The  channel 
was  thus  widened  90  feet,  and  to  a  depth  of  3  feet  at  extreme  low  water. 

Total  number  of  cubic  yards  dredged  2,084,  at  a  cost  of  $268. f 6,  or  12f  cents  per 
cubic  yard.  Three-fourths  of  the  material  was  either  boated  or  bandied  with  shov- 
els in  leveling  off  the  cast-over  material  for  a  wharf. 

From  March  1  to  June  1  extensive  repairs  were  made  to  the  entire  fleet.  The  machin- 
ery and  woodwork  were  overhauled,  and  all  the  boats  and  bargee  painted. 

Respectfully  submitted. 

W.  S.  WiKN,  A9$i8tant  3ngin$0r. 

Oapt.  Dan  C.  Ki.vgsian, 

Corps  of  Engineers,  U,  8.  A. 


bbport  of  mr.  sydney  b.  williamson,  assistant  kngineer. 

United  States  Muscle  Siioat^  Canal,  Alabama, 

June  SO,  1897. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Muscle 
Shoals  Canal,  under  the  appropriation  for  improving  the  Tennessee  River  during  the 
fiscal  year  ending  June  30,  1897. 

A  lar^e  proportion  of  this  class  of  work  has  been  repairs  to  the  boats  engaged  in 
improving  the  river  above  and  below  Chattanooga,  Teun. 

ABOVE  CHATTANOOGA,  TENN. 

The  fleet  employed  above  Chattanooga  was  aRsembled  at  Muscle  Shoals  Canal  in 
January,  1897,  and  a  portion  of  the  boats  composing  the  fleet  have  been  repaired  as 
follows : 

Steamer  S.  H,  Long. — Repairing  hull;  lengthening  hogchains;  making  bolte, 
stirrups,  patterns  for  chucks  and  scuppers,  studs,  crank  shaft,  iron  towing  knees, 
bell  pull,  and  valve  stem.  Drilling  and  bending  stem  band ;  overhauling  and  repair* 
ing  machinery  and  pump,  welding  turn-buckles,  drilling  flanges,  turning  sheaves, 
and  resetting  boiler.  Repairing  and  extending  cabin,  building  new  pilot  house, 
painting  hull  and  cabin  throughout,  and  glazing  cabin  windows.  Sawing  and  plan- 
ing the  necessary  lumber. 

Barges  Nos.  /,  ;9,  S,  and  4, — Repairing,  painting,  and  calking  hulls;  redecking;  saw- 
ing and  planing  the  necessary  lumber;  making  bolts,  drilling  and  bending  the  stem 
and  corner  bands. 

Three  quarter  boats. — Repairing  hulls,  calking  and  painting  same;  minor  repairs  to 
cabins  and  painting  same  throughout. 

Two  derrick  boats. — Calking,  painting,  bracing  with  hogchains,  and  minor  repairs. 

EUctrio  launch. — Repairing  and  painting  hull;  fitting  up  and  setting  engine. 

BETWEEN  CHATTANOOGA,  TENN.,  AND  DECATUR,  ALA. 

The  boats  engaged  upon  the  improvement  of  the  river  between  Chattanooga  and 
Decatur  have  been  repaired,  as  follows: 

Steamer  McPherson.—'Miiking  brackets  for  smokestack,  patterns  for  brasses,  eye- 
bolts,  key  drifts,  keys  and  wedges;  molding  and  finiKhing  brasses;  drilling  flanges 
for  exhaust  pipe;  straightening  wheel  shaft,  planing  cam  yokes,  and  generally  over- 
hauling machinery,  boring  cylinder  for  doctor,  making  cylinder  rings,  and  planing 
valves.  Building  new  wheel,  stairway,  and  glazing  sash,  and  painting  cabin 
throughout.    Sawing  and  planing  necessary  lumber. 

Dredge  ffartrood.— Making  bolts,  valve  stem,  break  lever  collars  and  keys;  repair- 
ing machinery,  pump,  shaft  and  bushing  drum;  making  stirrups  and  strainer,  and 
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boring  brass  washers;  drilling:  straps,  plates,  and  steel  pin.    Bepairinff,  calking, 
and  painting  hall.    Sawing  and  planing  the  necessary  lomber. 

Barges  Noa,  102^  lOS,  208,  and  derrick  (oa<.— Repairing,  calking,  and  painting  hulls : 
making  hog  chains,  drilling  and  bending  stem  bands  and  comer  bands;  sawing  and 
planing  the  required  lumber. 

BETWEEN  CHATTANOOGA,  TENN.,  AND  FLORENCE,  AI«A. 

Nance  Reef,— A  longitudinal  dam,  about  500  feet  in  length,  has  been  partly  built  on 
the  south  side  of  the  chute  at  Nance  Reef,  the  object  being  to  deflect  an  objection- 
able cross  current.  The  construction  was  abandoned  because  of  high  water,  but 
will  be  continued  when  possible;  358  cubic  yards  of  stone  have  been  used,  at  a  cost 
of  $1.15  per  cubic  yard. 

Little  MuBcle  ShoaU. — A  similar  current  at  the  head  of  Little  Muscle  Shoals  has 
been  remedied  by  the  construction  of  a  wing  dam  containing  130  cubic  yards  of 
stone. 

BurJcette  Island  Levee.— One  hundred  and  twenty-flve  cubic  yards  of  riprap  were 
used  in  revetting  the  slopes  of  a  small  levee  on  Burkette  Island. 

Dry  dock, — A  portion  of  the  cost  of  constructing  the  dry  dock  has  been  charged 
to  the  appropriation  for  improving  the  Tennessee  River  below  Chattanooga.  The 
details  have  been  given  in  tne  report  of  operation  and  care  of  the  canal.  A  general 
view  of  the  dock  is  shown  by  the  accompanying  photo^aph. 

Snag  boat. — A  snag  boat  for  use  on  the  river  below  Riverton,  Ala.,  has  been  built 
by  hired  labor.  The  general  dimensions  are:  Len^h,  100  feet;  width,  30  feet,  and 
depth  of  hold,  5  feet ;  the  draft  is,  approximately,  12  inches,  and  there  are  cabin  accom- 
modations for  17  men.  The  gallows  frame  is  equipped  with  a  simple  "whip,''  a 
double  purchase,  and  triple  blocks.  Power  is  obtained  from  two  No.  £  steam  cap- 
stans having  double  6  byS  inch  engines,  steam  being  supplied  by  a  35-horsepower 
return  tubular  boiler.  The  latter  also  supplies  steam  for  a  steam  pump  having  a 
14-inch  steam  and  a  6-lnch  water  cylinder  and  12-inch  stroke. 

Miscellaneous. — Making  gauges  for  Bridgeport,  calking  irons,  saw  "set,"  lack- 
screws  for  use  in  dry  dock,  bolts,  nuts,  etc.,  for  repairing  boats:  repairing  clamp 
screws ;  raising  sunken  barge  at  Patton  Island ;  erecting  shed  for  blacksmith  at  ship- 
yard, grading  and  moving  stone  from  shipyard,  building  skiff,  repairing  barges, 
sharpening  and  repairing  tools. 

A  general  view  of  the  boats  repaired  during  the  year  is  shown  on  the  accompany- 
ing photographs. 

Very  respectfully,  your  obedient  serFant^ 

STDNET  B.  WlIXIAMSON, 

Assistant  Engineer* 

Capt.  Dan  C.  Einoman, 

Corps  of  Engineers,  U.  8.  A, 


reports  of  mb.  o.  t.  neixe8,  assistant  knqineeb. 

Tennessee  River  Improvement, 
Engineer  Office,  United  States  Armt, 

Riverton,  Ala,,  June  SO,  1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  con- 
nection with  the  construction  of  the  lift  lock  of  the  Colbert  Shoals  Canal,  at 
Riverton,  Ala.,  for  the  fiscal  year  ending  June  30,  1897: 

Under  your  order  I  assumed  local  charge  of  the  work  on  October  5, 1896,  relieving 
Mr.  Sydney  B.  Williamson,  under  whose  efficient  management  the  plant  had  been 
installed  and  about  75  per  cent  of  the  work  completed. 

The  annual  report  for  the  fiscal  year  ending  June  30,  1896,  ^ves  a  very  detailed 
and  full  description  of  the  lock,  with  dimensions  and  drawings,  as  well  as  the 
speciii cations  under  which  the  work  has  been  done.  The  nature  and  characteristics 
of  the  materials  and  plant  used  and  the  general  methods  followed  are  also  fully  set 
forth.  The  general  plans  and  specifications  therein  described  have  been  conscien- 
tiously followed  daring  the  present  year,  and  it  is  thought  that  the  high  standard 
adopted  originally  has  been  maintained  throughout,  and  that  the  lock,  which  is  now 
practically  completed  so  far  as  the  masonry  work  is  concerned,  will  bear  the  most 
critical  inspection  and  comparison  with  any  similar  structure. 

In  view  of  the  fact  that  all  of  the  work  contemplated  as  a  part  of  the  lock  con- 
struction, except  the  gates  and  valves,  has  been  completed*  I  shall  include  in  my 
review  of  the  work  of  the  year  a  general  review  of  the  whole  work,  with  detailed 
statements  of  the  total  and  unit  costs  of  the  various  kinds  of  work. 
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The  character  and  amount  of  work  performed  for  each  month  during  the  year, 
and  also  the  total  liability  incurred  by  this  office,  are  shown  in  the  following  table: 

Table  A.—  Work  performed  durimg  fiecal  year  1S97. 

[In  oabic  yards.] 


Kind. 

July. 

Aug. 

Sept 

Oct 

Not. 

Bee. 

Jan. 

Feb. 

\far. 

Apr. 

May. 

June. 

ToteL 

Stripping 

Qnariying 

M|f.::::: 

Biy«rton : 

Earth  ozc«Ya- 
tion 

4,426 
1,000 

4,489 
I.  660 

4,812 

4.617 

4.829 
722 
600 
904 

2.000 
1,600 

1.967 
1.130 

24,129 
8.021 
6.927 
8,519 

20,220 

1,419;  i;406 
1,008  1,406 
1,406.  1.663 

1,488'  1.A3fi 

1.444 

5,100 
660 

1,413 

5,180 
526 

1.600 

2.400 
122 

2,800 
1,065 

1,300 
1.000 

1.200 
1.950 

2,520 
1,000 

200 
860 

120 
200 

Bock  exoATa- 
tion 

1,000 

11.141 

Bock  fill,  np- 
P6r  end  ...... 

128 

Backfill 

5,650 
820 

1S8 
14 
20 

6.706 

8,866 

2,300 

3,600 
1,000 

90 
36 

600 

21.621 
8,000 

685 

Puddle 

1,000 

17 
29 

680 

Stone  cut: 

Fine  pointed.. 
Bough  pointed 
Bock  face..... 

131 
69 
30 

102 
106 
24 

67 
127 

881 

74 

Lift  wall 

25 



117 

260 

14 

20 

79 
50 

26 

79 
134 

462 

Coping  and 

21 
86 
48 
91 

170 

Coping 

Arch     ....  ... 

62 
62 
81 
135 

409 
44 

20 

■""23 

84 

85 

94 

267 

850 
120 

88 
20 
67 

89 

60 

658 

188 

Backing 

Qroovea ....... 

12 

468 

95       105 

1 

306       131 

10!        38 

30        80 

5        RSi 

602 

Manonrylaid: 
Fine  pointed.. 
Bough  pointed 
Bock  face  .... 

160 
200 

131 
62 



1.647 

474 

80 

Lift  wall 

417 

46 
838 

112 

486 

Coping  and 

21 

19 

179 

Coping 

Arch 

65 
67 

25 

16 
80 
00 
34 
1,870 
1.650 

25 
31 
26 
22 
1.860 

42 

.so 

572 

42        47 
9,        10 

74!        71 
1,160,  1,461 
1,800       106 

....:.--:: 

217 

Quoins  ......a. 

87 

V 

131 

Uoncrete  ...... 

101 
1.507 

80 

10 

30 

324 

58 

*i,666 

400 

Bubble 

742 


8,630 
6.880 

Pointing,  aq.  ft. 

2,000 

The  above  statement  may  be  briefly  summarized  as  follows:  8,519  cubic  yards 
stone  quarried  and  shipped  to  Riverton ;  31,661  cubic  yards  earth  and  rock  excavi^ 
tion  completed ;  2,880  cubic  yards  stone  cut  and  soappled;  12,715  cubic  yards  masonry 
laid. 

Pav  rolls  for  fiscal  year  1897 $90,560.62 

Other  expenses  for  fiscal  year  1897 43,513.57 

Total  liability,  exclusive  of  Chattanooga  office  expenses 134, 074. 19 

CHEROKEE  QUARRY. 

The  failure  of  the  top  30  to  40  feet  of  the  quarry  at  Cherokee  to  produce  any 
material  suitable  for  use  in  the  construction  of  the  lock  added  greatly  to  the  cost 
of  operating  the  quarry,  making  it  necessary  to  practically  quarry  and  handle  at 
least  3  yards  of  waste  for  each  cubic  yard  of  useful  material.  Much  of  the  waste 
would  have  been  valuable  in  a  more  thickly  settled  country  for  building  purposes, 
»nd  if  the  United  States  could  have  entered  the  market  large  quantities  of  it  could 
have  been  disposed  of  as  riprap  and  shipped  to  the  Mississippi  River — if  not  at  a 
profit,  at  least  for  sufficient  to  have  greatly  reduced  the  cost  of  quarrying. 

The  quarries  were  opened  in  Apri^  1895.  The  first  shipment  was  made  in  August, 
1895,  and  the  last  in  December,  1896.  During  this  time  a  total  of  19,572  cubic  yarda 
of  stone  was  produced  and  snipped  to  Riverton.  The  quarries  have  since  been 
shut  down  and  entirely  abandoned.  The  total  detailed  cost  of  operating  them  is 
given  in  the  statement  following. 
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Table  B,— Total  co$t  cf  operating  the  United  States  quarry  at  Cherokee^  Ala. 


Charaoter  of  work. 


Coat 


Total  cost. 


Per  oabio 
yard. 


SnperlnteDdence 

Scappling  8,6<71  cnbio  yards,  at  $1.01| 

Stripping  70,000  cubic  yards,  at  26  ceuts. 

Quarrving  19,672  enbic  vards 

Royalty,  l,3ei  oars,  at  $i.20 

Rent  of  land,  19|  months 

MisoeUaneoas  expenses: 

Supplies 

Bxplosi  ves 

Watchmen 

Storing,  etc 


Total 

Loading  for  shipment; 

Coal,  eto'.ll. !!"'.'.! 


Total 

Plant: 

MiseeUaneoiiB— 

Labor 

Materials.... 


Bailroad 
Labor  — 
Materials. 


Derrieks— 

Labor 

Materials. 


Oableway— 
Labor..... 
MateriaU. 


Tools. 


Total  cost  of  plant  complete . 
Present  useful  value  of  plant 


Amount  charged  to  quarry  for  plant . 
Freight  charges,  1,479  oars 


Total  cost  of  stone  produced. . 


«8,01I8.11 

S,  812. 47 

10,261.86 

14,030.66 

1,633.20 

10L66 


10.16 


$825.21 

2.540.69 

353.70 

1,087.93 


4,807.69 


8,733.81 
636.91 


1.00-f 
.7»- 
.08+ 
.10+ 

.04 
.13 
.02 


.24+ 

.19+ 
.08— 


4,269.72 


399.81 
661.49 


.06+ 


1,060.80 


6,046.88 
1,639.16 


7,685.99 


1,018.88 
99L86 


.10+ 


2,010.24 


1,008.61 
6,658.70 


6,567.81 


1,052.40 


18, 376. 74 
5,600.00 


.03+ 


12,876.74 
24,467.96 


.66— 
L26+ 


96,169.79 


EECAPITULATIOK. 


10^1  cubic  yards  rough  stonei  deliTored  at  Rirerton 

8,671  cnbio  yards  scapple  backing,  delivered  at  Riverton. . . 

19,572  cable  yards  sandstone  produced,  delivered  at  Riverton. 
Present  value  of  plant 


Total  coat  of  operating  quarry., 


$48,099.57 
47,070.22 
95, 100. 79 
5,600.00 


100.669.79 


$4.4U 
5.48— 
4.86+ 


It  will  be  noticed  that  the  aotoal  coat  of  qnarrying  is  small,  as  compared  with  the 
cost  of  stripping,  freij^hts,  and  costs  incidental  to  shipping  and  loading,  being  in  the 
proportion  of  1  to  2^,  indicating  olearlv  the  points  in  which  a  saying  can  be  effected 
m  the  Upper  or  Guard  Lock  if  suitable  quarries  can  be  located  on  the  river  in  its 
vicinity.  Owing  to  the  existence  of  the  Colbert  and  Bee  Tree  Shoals  it  was  not 
practicable  to  obtain  stone  for  the  Lift  Lock  from  the  river  quarries.  In  the  state- 
ment given  above  the  coat  of  the  plant  used  is  shown,  and  in  this  case,  and  also 
thronghont  this  report,  the  estimated  present  useful  value  of  the  plant  has  been 
credited  to  the  particular  class  or  classes  of  work  for  which  it  was  used,  charging 
only  the  cost  of  plant,  with  repairs  and  additionsy  less  present  useful  value,  to  the 
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work.  Aside  from  the  coet  of  prodnotion  and  delivery  at  Riverton  tlie  Cherokee 
stone  was  economical  for  the  work,  as  the  cost  of  catting  and  working  was  low. 
However,  it  contains  a  large  percentage  of  iron,  and  there  is  every  indication  that  it 
will  stain  badly  and  detract  groatly  from  the  appearance  of  the  walls.  It  is  also 
very  light  in  weight  (135  pounds  per  cubic  foot),  which  is  10  per  cent  less  than  many 
of  the  native  limestones,  and  counts  against  the  value  of  the  stone  for  our  purposes. 

MATERIALS. 

The  total  quantities  and  cost  of  the  principal  materials  that  have  ontered  into  the 
construction  of  the  lock,  whether  purchased  or  produced,  are  shown  in  Table  C, 
given  below. 

Table  C,—Co8t  andquaniitiss  of  the  principal  materidU  u$ed  in  the  eanstruetion  of  the  lAfi 
Lock,  Eiverton,  AJa.,  not  including  plant  or  materiaU  need  at  the  Cherokee  quarry. 


Clauiflcatioii. 


CkMt 


Coal 

Limestone: 

Fine  pointed,  out , 

Bougn  pointed,  cat 

Boc£faoe,  oat 

Scappled,  cut 

Boagh 

Copug,  Mwed  one  way , 

Sandstone; 

Rough 

Scappled 

Granite,  oat  oaoins 

Cement,  Portland 

Sand 

Anchorage  and  anabbing  hooka . 

Oila 

Steel 

Rope 

Exploeives 

Miscellaneooa  sappliea 


.oabioyarda. 

do... 

do... 

do... 


.oabioyarda. 

do... 

do... 

do... 

barrels. 

..cubic  yards. 

tone. 

barrels. 

pounds. 

r.do... 

do... 


16.898.48 

ll.ei9.07 

1,057.05 

103.28 

15.904.01 

36.80 

11,027.89 

44,473.50 

47.940.22 

0,823.80 

29,403.60 

2,608.58 

4.387.29 

882.79 

875.38 

478.05 

1,082.44 

8,068.00 


The  cut  limestone  shown  above  was  all  purchased  from  the  representatives  of  the 
original  contractor  for  the  lock,  and  it  was  later  found  necessary  to  recut  or  remodel 
610  cubic  yards  of  it  before  usine.  ' 

The  cement  used  was  practictSly  all  Alsen's  White  Label  Portland.  The  average 
amount  of  cement  used  per  cubic  yard  was  as  follows,  the  proportions  being  approxi- 
mately 2i  to  1 :  Face  stone  (2f  feet  wide),  0.09  barrel  per  cubic  yard.  Lift  wall  and 
coping,  0. 17  barrel  per  cubic  yard.  Scappled  backing  (remainder  of  wall),  0.43  onbio 
yard.    Concrete,  1.25  cubic  yards. 

Considerable  difficulty  was  encountered  at  first  in  obtaining  good  sand  at  a  reason- 
able cost.  The  first  sand  used  came  from  Memphis,  Tenn.,  and  was  an  excellent 
article  of  washed  Mississippi  River  sand,  costing  $1.10  per  cubic  yard  delivered  here. 
Nine  hundred  and  forty-one  cubic  yards  were  obtained  from  this  source.  Owing  to 
an  increase  in  railroad  rates  it  was  found  necessary  to  purchase  bank  sand  m>m 
Sprucepine,  Ala.  Seven  hundred  and  eighty-seven  cubic  ^ards  were  obtained  from 
this  source,  at  a  cost  of  about  $1.40  per  cubic  yard.  Finally,  owing  to  a  second 
advance  in  the  freight  rates  and  other  unreasonable  actions  of  the  rai&oad  officials, 
sufficient  sand  to  complete  the  lock  was  obtained  f^om  the  Ohio  River  at  Paduoah, 
Ey.j  and  towed  to  Riverton  on  Government  barges.  Eight  hundred  and  ninety-two 
cable  yards  were  obtained  in  this  way. 

All  of  the  limestone  coping  was  purchased  from  The  Fossick  Company,  who  operate 
quarries  at  Rock  wood,  Ala.  It  is  an  excellent  quality  of  oolitic  limestone  and  cost, 
delivered,  sawed  one  way,  $11.72  per  cubic  yard. 

The  granite  for  the  quoins  was  purchased  of  the  Southern  Granite  Company,  and 
came  from  their  quarries  at  Lithonia,  Ga.  The  average  cost  of  this  stone,  all  cut 
really  to  set,  was  $41.65  per  cubic  yard. 

The  coal  used  came  irom  the  mines  of  Alabama,  and  cost  about  $1.90  per  ton, 
delivered. 

The  average  stone  used  in  the  lock  contains  86  cubic  feet. 
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PLANT. 

The  additions,  improyements,  and  repairs  of  plant  made  daring  the  year  cost  abont 
$4,000.  The  following  statement  gives  the  total  coat  of  plant  need  at  Riverton  and 
Cherokee,  inolading  repairs  and  additions,  and  also  the  present  estimated  nseful 
Talue  and  the  amount  charged  to  the  particular  class  of  work  for  which  it  was  nsed. 

Table  D.^Total  cost  of  plant  u$ed  in  the  oonBtruotion  of  ike  Hft  look  at  Biverion,  Ala,, 
and  at  the  Cherokee  Quarry. 


■lYKBTOir  PLART. 

Gable  wfty: 

Total  coat  complete  to  date 

Present  useful  value 

Amount  tdiargeable  to  excayation 

Gable  road: 

Total  oost  complete  to  date 

Present  useful  value 

Charge  to  masonry— conveying  materials  . 
Poinping  plant: 

Total  oost  complete  to  date 

Present  nsefbl  value 

Charge  to  excavation 

Derricks: 

Total  cost  complete  to  date 

Present  useftal  value 

Charge  to  masonry 

Charge  to  stoneontting 

Charge  to  excavation 

Hoisting  engines : 

Total  c(wt  complete  to  date 

Present  useful  value 

Charge  to  masonry— conveying  materials. . 

Charge  to  maaonry—setting 

Charge  to  stonecutting 

Charge  to  excavation 

Traveling  crane : 

Totaloost  complete  to  date 

Present  useful  value 

Charge  to  stonecutting 

Tools: 

Total  cost  to  date 

Present  nseful  value 

Charge  to  masonry 

Charge  to  stoneontting 

Charge  to  excavation 

liiscftllaneous : 


Plant,  buildings,  etc.,  to  date,  total  cost. . 

Present  nsefbl  value.... 

Charge  to  masonry 

Charge  to  stonecutting 

Charge  to  excavation 


Total  for  Biyerton . . 


CHEBOKSK  PLAHT-a 


Total  coat  complete  to  date 

Present  nseful  value , 

Charged  to  Cherokee  Quarry. , 


$8,434.29 


3,025.29 


2.735.27 


6,257.71 


4,305.00 


8, 859.  G8 


886.42 


1.478.44 


87,442.10 


18,876.74 


$4,600.00 


1,500.00 


1.500.00 


8,000.00 


2,500.00 


5,000.00 


800.00 


500.00 


18,800.00 


6,500.00 


$4,03420 


2,425.29 


1,235.27 


2,996.05 
770.00 
391.66 


150.00 

1,500.00 

100.00 

U5.00 


3.850.68 


125.80 
100.00 
860.62 


800.00 
100.00 
578.44 


18. 042. 10 


12,876.74 


a  See  Table  B. 

Qenerally  speaking,  the  nlant  was  well  designed  for  the  purposes  in  view,  and 
has  proved  satisfactory  and  economical  in  its  operation.  The  cable  road  was,  how- 
eyer,  an  exception  to  the  above  statement  under  the  conditions  existing  at  the  time 
I  took  charge  of  the  work.  A  careful  study  of  the  cost  of  its  operation  and  repairs 
and  consultation  with  the  foreman  on  the  work  led  to  the  conclusion,  which  was 
afterwards  fully  justified  by  our  experience,  that  the  work  of  carrying  materials 
into  the  lock  pit  could  be  better  and  more  cheaply  done  with  mules  than  with  the 
cable-road  machinery.  It  was  therefore  abandoned  and  has  not  been  in  operation 
since. 

The  traveling  crane  has  been  a  source  of  considerable  trouble  and  anxiety,  owing 
to  improper  proportioning  of  many  of  the  working  parts  by  the  manufacturer. 
The  wearing  or  breakable  parts  of  the  machine  have  nearly  all  been  changed  «or 
remodeled  since  it  has  been  in  use,  and  it  is  now  in  a  usefiil  and  satisfactory  condi- 
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tion  and  handles  oar  work  economically  and  well.  The  progress  of  the  whole  work 
is  so  dependent  on  the  sncoessfal  operation  of  this  machinery,  that  it  is  of  the  high- 
est importance  that  it  shonld  be  so  constructed  as  to  preclade  any  possibility  of  a 
serious  brenkdown  or  delay.  As  would  naturally  be  expected,  the  plant  is  worn 
and  will  require  extensive  repairs  before  being  used  at  the  npper  look. 

EXCAVATION. 

The  following  table  gives  the  detailed  cost  of  excavating  the  lock  pit  and  dispos- 
ing of  the  materials : 

Table  E. — Total  oosi  of  exoavaUon  at  lift  lock  at  Riverton,  Ala, 


ClABsificatlon. 

Earth. 

Rock. 

Backfill. 

Puddle. 

Bock  fill. 

»apfa>g 
banks. 

Contract  work      ......  ...... 

$37, 028. 00 

14,492.63 
1,056.05 

Labor: 

BxoATating,  etc...... 

118,491.30 
1,056.06 

335.83 

200.00 

1.082.44 

450.00 

2.448.54 
925.00 
118.69 
617.64 
900.00 
30.00 
115.00 
200.00 
123.02 
280.22 

$3,569.19 
817.33 

$1,500.00 

$110.00 

$768.40 

Pninpioff  -    .». ..-»»T»- 

Steel                 

Itope    

200.00 

ExploBlves 

Vl<KWlhUlft0118  ....■■.....• 

450.  PO 

2,485.76 
926.00 
118.69 
617. 63 
900.00 
30.00 

Plant: 

Cable  way.... 

Coal 

Oila 

PmnpH .  ....••«..«.*>..■.. 

(Joal 

62.54 

Oils 

Hoiatinff  eneinea 

Derricks 

237.60 
289.22 

Tools 

Miwwllaneoas 

Total 

60.022.83 

27,422.24 

8,949.06 

1,500.00 

U0.0O 

768.40 

8UMMABY. 


Classifloation. 


Qnantity. 


Cost. 


Per  cable 
yard 


EarUi  excavation  by  contract 

Sarth  excavation  originally  required. 

Barth  rebandled 

Barth,  estimated  contents  lock  pit , 

Solid-rock  excavation 

Bstimated  back  fill 

Puddled  back  fill 

Bock  fill  in  upper  entrance 

Sloping  spoil  banks 


.cubic  yards. 

do... 

do... 

do... 

do.... 

do.... 

do.. 

do.. 


70.930 
30.406 
46.675 
101, 335 
16,062 
18,074 
8,000 
220 


$37,028.60 

8,665.42 

13,328.81 

59.022.83 

27,422.24 

3,949.06 

1,500.00 

110.00 

768.40 


1.70+ 


Total  coat  of  excavation . 


02,772.53 


The  aotnal  qaantities  remaining  to  be  excavated  were  carefolly  determined  Octo- 
ber 30,  as  follows: 

Earth  excavation cubic  yards..  5,720 

Solid  rock  excavation do 8,330 

Based  on  these  figures,  the  unit  cost  of  labor  and  materials  for  completing  the 
excavation  was  as  follows: 

Solid  rock per  cubic  yard..  $0.84 

Earth  and  loose  materials do 80 

This  work  was  done  under  favorable  circumstances,  no  charge  being  made  for 
plant  or  miscellaneous  work,  and  when  compared  with  the  unit  cost  of  similar  work, 
including  all  legitimate  charges,  emphasizes  the  uncertainty  of  unit  figures  based 
on  observations  covering  short  periods. 

The  work  done  by  the  United  States  in  excavating  has  been  under  the  most  trying 
and  unfavorable  circumstances.  In  the  first  place,  it  was  taken  hold  of  after  the 
failure  of  the  contractor,  who  had  taken  out  the  cream  of  the  work,  having,  in  fact, 
subcontracted  the  greater  part  of  what  he  is  credited  with  at  16  cents  per  cubic 
yard.  The  piling  and  sheeting  driven  by  him  to  retain  the  banks  had  the  reverse 
effect,  not  only  causing  slides  back  to  the  line  of  the  revetment,  but  filling  the  pit 
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with  lomber,  piling,  and  otiier  debris,  which  added  greatly  to  the  cost  of  handling. 
In  the  di8po6iti«n  of  his  surplus  material  he  so  efiectnally  covered  the  available 
space  that  it  wae^  firequenl^y  necessary  to  rehandle  the  same  materials  two  and  even 
toree  times  before  they  oonld  be  finally  deposited.  The  fact  that  it  was  necessary 
to  handle  a  total  of  76,000  cubic  yards  in  order  to  make  an  actual  excavation  of 
30,000  shows  to  what  inconveniences  we  have  been  subjected.  I  am  fully  satisfied 
that  had  the  United  States  done  the  excavating  from  the  start  a  saving  of  at  least 
40  per  cent  in  its  total  cost  would  have  resulted,  besides  the  saving  in  time.  The 
actual  cost  of  snperintending  and  inspecting  the  work  done  by  the  contractor  was 
nearly  $10,000,  as  compared  with  a  total  of  $15,000  for  the  superintendence,  ofiSce 
expenses,  and  inspection  of  all  the  work  done  since  the  annulment  of  the  contract. 

The  back  fill  given  is  the  actual  quantity  of  earth  and  rock  filled  in  between  the 
completed  walls  and  the  excavated  slopes,  assumed  to  have  been  at  1  on  1.  Behind 
the  curved  walls  at  the  upper  end  the  nlling  was  thoroughly  puddled  to  prevent  the 
passage  of  water  behind  the  walls. 

About  the  time  the  excavation  was  completed  it  was  decided  to  slope  and  sod  the 
spoil  banks  on  both  sides  of  the  lock,  so  as  to  improve  the  general  appearance  of 
the  vicinity  A  berme  90  feet  wide  is  lefc  at  the  level  of  the  top  of  the  main  walls. 
The  banks  are  then  to  be  sloped  in  two  terraces,  with  a  10-foot  level  halfway  to  the 
top.  The  mound  thus  constructed  on  the  south  side  of  the  lock  is  to  be  utilized  as 
a  place  of  residence  for  the  lock  keeper,  and  will  be  built  up  to  a  height  of  24  feet 
above  the  look  wall,  being  1.2  feet  above  high  water  of  1897.  The  slopes  are  to  be 
sodded  with  Bermuda  grass,  and  proper  roads  and  drains  will  be  constructed. 
Enough  of  this  work  has  already  been  done  to  indicate  the  extent  of  the  improve- 
ment, and  it  is  intended  to  complete  it  from  the  entrance  basin  excavation. 

STONKCUTTINO. 

A  careful  record  has  been  kept  throughout  the  whole  progress  of  the  construction 
of  the  work  done  by  the  stonecutters  by  means  of  individual  cards  showing  the 
dimensions  of  each  stone  cut,  the  nature  of  the  work  done  on  it,  and  the  time 
expended.    From  these  records  Tables  F  and  G,  following,  have  been  prepared: 

Table  F.-~Aetual  unit  oo9i  ofttoneouitingfor  $Umecuit4rt^  wage$  dlane  for  fiscal  year  1897. 


Clauifioatioii. 


Face  2| 
feei  wide. 


Cable  jrards  out. 


Baokhag.   Total, 


Total 
wages. 


Cost  per 
cable 
yard. 


Beaiarka. 


Saadstooe: 

Fine  pointed. 


BooffD  pointed  . 
*  en  . 


Are] 

Lift  wall,  face. 
Lift  wall,  back.... 
Limeetone: 

Coping 

Fine  pointed 

Boagb  pointed  — 

Silla  and  Uft-wall 

coping 


824 
188 


U9 
18 


IfiS 
40 


882 
524 
201 
218 
154 


218 
64 


170 


$8,880.96 

2,011.00 

1, 886. 85 

1, 125. 00 

545.00 

8,864.80 

1,183.80 

178.40 

862.60 


♦407+ 
8.84— 
0.30- 
5.28+ 
8.54- 

6.06+ 
4.58— 
8.30+ 

5.88+ 


Wagea  40  oenta  per  hour. 
Carved  fiuse. 


Sawed  one  way. 
Remodeled. 
Bemodeled  carved  faoe. 

Sawed  one  way. 


Table  O. — Cost  per  equare  foot  {o^tieri? wagee  alone)  for  eutiingfaoef  hede,  and  joints  of 

sandstone— Hft'Wall  stone. 


[Faoe  fine  pofaited,  beds  and  Jointa  oat  to  one-foarth  inch  throagboat.] 

Deaignation. 

Nam. 
ber 
oat. 

Cable 
yards. 

Fine 

point 

faoe 

oat. 

Coat 
per 

Xt" 

Beds 
and 

Jointa 
oat 

Cost 
per 

XT 

TotAl 
wagea. 

Bemarka. 

FMeatoae 

Backing  stone.... 

84 

64 

218 
154 

?S:& 

♦0.84* 

6,400 

$0.10 
.10 

$1,186.00 
845.00 

Faoe  oat  on  radiva  of 

55  feet. 
Baok  left  roagb. 

The  lift  wall  was  cat  at  a  time  when  very  little  other  work  was  going  on,  and 
afforded  an  opportunity  to  obtain  the  figures  gi  ven  in  Table  G.  The  sandstone  works 
in  abont  the  same  way  as  the  Berea,  Ohio,  sandstone,  and  the  limestone  similar  to 
the  oolitic  stone  firom  Bedford,  Ind. 

The  nnit  costs  for  the  different  classes  of  work,  estimated  on  the  same  basis  nsed 
by  Mr.  Williamson  in  his  annual  report  for  1896,  practically  agree  with  the  figures 
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given  by  him.  A  oomparison  of  these  unit  coats  (which  do  not  inclade  the  cost  of 
plant  or  any  chmfe  for  general  or  misoeUaneoos  expenses)  with  the  total  unit  costs 
shown  in  Table  H  indicaies  that  the  items  mentioned  increase  the  cost  abont  50  per 
cent. 

The  following  table  gives  in  detail  the  total  and  unit  costs  of  stonecntting  for  the 
whole  lock : 

Tablx  B.'^Total  eoii  of  outUng  •Umefw  the  lift  look,  lUverUm,  Ala. 


Classifloatioii. 

Oabic 
oat. 

Ontthig 
labor. 

MiscelU- 
neoos 
labor. 

Hffiseella. 

neons 
snppliea. 

Planl 

Total  oost. 

Per  cnbio 
yard. 

Sandstone: 

Fine  pointed ........... 

2,444 

645 

68 

417 

491 

5,984 

1.340 

118,458.09 
4,785.57 
476.00 
2,788.36 
8,106.48 
7,175.80 
1,206.00 

1860.00 
100.00 
20.00 
60.00 
08.00 
640.00 
102.00 

$360.00 
92.00 
17.00 
60.00 
100.00 
120.00 
16.00 

11.788.60 
488.00 

90.00 
288.86 
860.00 
264.00 

42.00 

$20,911.09 
5,460.57 
603.00 
8,186.67 
8.664.48 
8.089.30 
1.366.00 

$8.5^ 
8  47 

Itoaeh  pointed .......... 

Bock  face 

8.87 

Lift  wall 

7.64+ 
17  65— 

Arch 

Scabbled  backing 

Qrooves 

1.35+ 
L02— 

Total 

48,281.11 

Fine  pointed 

400 
55 
18 
115 
179 
783 
160 
260 

2.628.00 

385.00 

84.37 

787.50 

1.267.41 

7, 020. 18 

241.05 

812.00 

60.00 
10.00 
5.00 
15.00 
20.00 
160.00 
20.00 
10.00 

65.00 
10.00 
4.00 
17.00 
24.00 
182.00 

800.00 
40.00 
16.00 
90.00 
120.00 
589.32 
16.00 
8.00 

8,068.00 
445.00 
109.37 
909.60 
1.431.41 
7.897.60 
277.06 
888.00 

2:5? 

6.08-- 

Roaed  {minted. 

Soo£  face - 

Lift  wall 

7  91 

SilUandUft-wall  aoping 
Conine 

8.00- 
10  09 

Soabbfed  backing 

1.73+ 
1  80 

Grooves 

8.00 

Total 

14,460.83 

..  . 

Grand  total 

62.741.94 

This  table  gives  the  cost  of  catting  2\  feet  of  the  face  only,  the  backing  attached 
being  estimated  as  scabbled  backing.  The  cost  of  cutting  the  &oe  stone,  if  the 
attached  backing  is  considered  part  of  the  face  stone,  will  oe  abont  70  per  cent  of 
the  cost  shown  above. 

The  limeBtonCi  except  the  coping,  was  remodeled  stone,  and  does  not  give  a  fair 
idea  of  the  oost  of  catting  limestone. 

The  coping  was  all  sawed  one  way. 

The  roagh-pointed  stone  was  all  eat  to  a  onrve  on  the  face. 

MASONRY. 

The  following  table  gives  the  total  detailed  cost  of  laying  masonry  for  the  whole 
lock: 

Table  h^Total  ooBt  of  laying  matonry  in  the  lift  loch,  Biverion,  Ala. 


Fine 

pointed 

(3,462 

cnbio 

yards). 

Rongb 
pointed 
(804 
oabio 
yards). 

Book 

face 

(96 

oabio 

yards). 

Lift 
wall 
(622 
oubio 
yards). 

SUls 

(179 

cnbio 

yards). 

Coping 

cnbio 
yards). 

Aroh 
stone 
(491 
onbie 
yards). 

Qnoins 

(165 

oabio 

yards). 

Rvbble 
yards). 

Concrete 
(1,053 
onbio 

yards). 

Labor: 

Setting 

MisoellaP 

neons 

Supplies,  mis- 
oellaueous.. 
Conveying: 

Labor 

Plant 

MateriaU... 
Mortar  ma- 
terials.... 
Plant,  tools, 
eto 

$4.40L22 

294.45 

103.50 

1,480.00 
345.00 
148.00 

1,035.00 

517.00 

$1,043.68 

82.00 

24.00 

820.00 
80.00 
83.00 

24L00 

120.00 

$108.66 

6.00 

8.00 

40.00 
10.00 
4.00 

80.00 

14.00 

$650.30 

49.00 

20.00 

116.68 
22.00 
8.00 

842.00 

94.50 

$220.00 

8.00 

4.80 

16.07 
2.00 
8.00 

100.00 

25.80 

$1,287.41 

116.00 

67.61 

192.00 
80.00 
13.00 

480.00 

196.66 

$1,182.67 

180.00 

14.20 

196.00 
50.00 
20.00 

196.00 

120.00 

$275.00 

6.60 

4.20 

82.00 
17.00 
10.00 

48.00 

85.00 

$17,172.46 

809.78 

650.38 

6,221.05 

1, 904. 29 

546.00 

25,066.19 

2,794.00 

$3,997.72 

76.00 

80.50 

105.00 
25.00 
10.00 

4,616.00 

105.00 

Total 
cost... 

8, 324. 17 

1,898.68 

216.65 

1,50L88 

384.67 

2,27L47 

1,908.87 

477.20 

54,758.14 

8.864.22 

Unit  oost 

.« 

2.35 

2.25 

2.41 

2.15 

2.90 

8.88 

2.90 

2.93 

8.42 

KoTS.— The  flne-pointed,  rongh-pointed,  and  rook-faoe  work  is  estimated  Hor  a  width  of  S|  fsot. 
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The  average  anit  cost  of  laving  for  the  work,  inoloding  a  proper  proportion  of 
the  miscelianeons  expenses  and  the  cost  of  plant  as  shown  above,  is  $2.80  per  oubic 
yard. 

In  order  to  eive  a  better  id^  of  the  dimensions  of  the  look  and  the  quantities 
entering  into  its  construction,  the  following  '' general  description  of  the  lift  look" 
is  taken  from  the  Annnal  Report  of  the  Chief  of  Engineers  for  1896 : 

'*  Detail  dimensions  of  the  lock  are  given  on  Plate  No.  1  of  the  accompanying 
drawings.    The  principal  dimensions  may  be  snmmarized  as  follows: 

Feet. 

Total  length  of  lock 551 

Clear  width 80 

Height  of  lock  walls 37 

Width  of  bottom  course,  lock  walls 21^ 

Width  of  coping  course,  lock  walls 5 

Width  of  coping  course,  gate  abutments 30 

Length  between  hollow  quoins 350 

Length  between  lower  and  guard  gates 40 

Height  of  lift  walls ., 261 

Width  of  bottom  course,  lift  wall 10 

Width  of  coping  course,  lift  wall 6 

Width  of  bottom  course,  gate  abutment 34 

''There  are  fifteen  conrses,  varying  from  3  feet  6  inches  to  1  foot  9  inches.  The 
first  and  second  courses  from  the  foundation  are  of  limestone,  as  are  also  the  four- 
teenth and  fifteenth,  the  latter  being  the  coping.  The  remaining  courses  are  sand- 
stone. The  lift  wall  is  built  of  limestone.*  The  minimum  and  maximum  conrses  are 
respectively  3  feet  and  3  feet  6  inches  (coping  2  feet  9  inches).  The  miter  sills  and 
wall  are  circular  arcs,  their  upstream  faces  having  65  feet  1  inch  radii.'' 

The  first  stone  was  set  on  September  30, 1895,  and  was  the  south  pintle  stone  at 
the  lower  gate  recess.  The  last  stone  was  set  June  15, 1897,  and  was  the  sonth  stone 
of  the  guard  gate  sill.  During  this  time  a  total  of  1,053  cnbic  yards  of  concrete, 
6,614  cubic  ytSrdB  of  cut  stone,  and  18,692  cubic  yards  of  backing  were  laid.  Deduct- 
ing time  lost  due  to  fioods  and  other  causes  beyond  control,  some  two  and  one-half 
months,  the  average  laid  per  month  was  1,400  cnbic  yards.  The  maximum,  2,762 
cubic  yards,  was  laid  in  the  month  of  Jane,  1896. 

From  one  to  four  derricks  have  been  in  use,  and  the  following  gives  the  derrick 
record  for  the  whole  work : 


Hacalyesr. 

Kumber 
of  der- 
ricks 
used. 

NDmber 
of  days 
■etting. 

Cvbio 
yards  set. 

Cnbio 
yardn  set 
per  day 

per 
derrick. 

1806 

lto4 
lto4 

456 
885 

12,091 
13,815 

^ 

1897 

Total 

lt04 

841 

25,806 

80 

The  average  cost  per  cubic  yard  for  laying  masonry  has  been  $1.93.  This  included 
all  labor  and  matenaLs  expended  by  the  setting  gang,  but  did  not  include  the  cost  of 
plant. 

The  following  is  a  summary  of  the  figures  contained  in  the  preceding  tables,  and 
gives  the  total  quantities,  as  well  as  the  unit  and  total  cost,  of  the  various  items 
entering  into  the  lock  construction.  The  expense  of  the  Chattanooga  office  is  not 
included* 

Tablb  J.—Toial  detailed  east  of  Hfi  leek,  BiverUm,  Ala.,  January  1, 1899,  to  June  30, 
1897  {work  completea),  not  including  Chattanooga  office  expense; 


Kind  of  work. 

Qnanti. 
ties. 

Cost. 

Total. 

Per  unit. 

Work  done  by  oontraotor 

|8,8(».88 

14,751.86 

406.96 

2,514.46 

Days  work  by  United  States 

Wst«bmfin .... 

. 

127,481.66 

'Changed  to  sandstone,  except  coping. 
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Table  J.— Total  detailed  eo$t  of  lift  loch,  RiverUm,  J2a.,«to.-— Oontinned. 


Kind  of  work. 


Qni^ti-         ^y^  j,^^        p^y 


roont. 


Excavation : 

Earth cubic  yards.. 

Bock do 

BackllU do.... 

Bock  fill do.... 

Puddle do..-. 

Sloping  spoil  iMuika 


Fine  pointed  masonry: 

Stone cnbicj'ards. 

Catting do... 

Setting do... 


Total do. 


Bouffh  pointed  masonry: 

Stone do.. 

Cutting do.. 

Setting do.. 

Total do.. 


Bock  face  masonry : 

Stone do., 

Cutting do.. 

Setting do. 


Total.. 


..do., 


Lift  wall  masonry: 

Stone do. 

Cutting do. 

Setting do- 


Total do. 

Sills  and  lift  wall  coping: 

Stone do.. 

Cutting do.. 

Setting do. 


Total. 


Ooping  masonry: 

Stone do.. 

Catting do.. 

Setting do.. 


Total., 


.do., 


Cnt  stone  arch  masonry : 

Stone do.... 

Cutting do.... 

Setting do.... 

Total... do.... 

Quoins  (granite): 

Cut  granite 

Settmg 


.do., 
.do.. 


Total 

Rubble  backing  masonry : 
Stone. 


.do. 


^5i:;!°f. 


SetUng 
Total do 


Concrete  masonry,  total do.... 

Grooves square  feet.. 


Total  cost  of  masonry 

It  iron. 


Anchorage  and  irons,  cast  iron tons. 

Wrought  iron do. 

Setting do. 


Total 

Bzpense  due  to  high  water. . 


.do.... 


101,385 

16,062 

18,074 

230 

8,000 


150.022.83 

27,422.24 

8.049.i« 

110.00 

1,600.00 

768.40 


8,452 
2,844 
3,458 

8,462 


700 
804 


30,412.12 
23,064.08 
8,824.17 


62.700.88 


8,811.88 
6,805.57 
1.883.68 


11,611.28 


682 
644 


178 
178 
178 

170 


783 
788 
783 

783 


481 
491 
481 

481 


165 
165 


166 


18,092 
6,144 
18,602 

18,602 

1,053 
1,600 

87.2 
66.0 

66.0 


418.88 
712.37 
215.65 


1,841.35 


8,864.58 
4,096.17 
1,501.88 


8,462.64 


1,946.21 

1,481.41 

384.67 


8,782.28 


8,776.13 
7,897.50 
2,271.47 


19.945.10 


2,172.54 
8,664.48 
1,008.87 


12,745.88 


6,823.86 
477.20 


7,801.06 


90,371.52 
8,366.85 
54,753.14 


153,491.01 


8,864.22 
1,704.00 


1,60L53 

2, 868. 00 

520.00 


Total  field  oost  of  lock. 


80.5^ 

1.70+ 

.22— 

.50 

.50 


092.772.53 


6.91+ 
8.42+ 
2.41+ 


15.26- 

4.74+ 
8.44— 
2.86— 


14.44+ 


4.81— 
8.28+ 
2.25— 


13.87+ 


6.J0+ 

7.70 

2.38+ 


14.68+ 


10.87+ 
7.99+ 
2.15— 


21.02 


12.48— 
10.08 
2.00 


25.4 


4.42 

17.65 
8.88 


86.00 


41.80 
2.89 


44.25 


4.84 
1.86 
2.86 


8.21 


8.42 
LOO 


17 


4.979.53 
3,923.82 


10.78 
67.25 
77.09 
8.00 

76.60 


412,066.70 
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Tablb  J,— 'Total  detailed  oosi  of  Hft  look,  Bivertonj  Ala.,  cfc— Continued. 


Kind  gt  work. 


Qiiantl- 


Cost. 


Total. 


Per  cent. 


Lower  entrance,  misoellaneoo* . 
Upper  entrance  and  canal 


8,600 


Present  nsefnl  yalne  of  plant 

Bongh  sandstone  on  hand onbic  yards. 

Rongh  limestone  on  band do... 

Soappled  sandstone  on  hand do... 

Sand  on  hand do... 


129 
100 
200 


Total  field  expendituree. . 


$483.09 
666.11 


8.626.07 
297.21 
400.00 
800.00 


$1,148.80 
24,300.00 


4,623.28 


442,158.78 


A  comparison  between  the  qaantities  actually  entering  into  the  constmotion  of 
the  lock  and  those  used  in  preparing  the  original  estimate  of  cost  is  shown  in  the 
following  statement: 


Classification. 


Original 
estimate. 


Actual 
quanti- 
ties. 


Sflinarks. 


Exoayation cubic  yards. 

Bock  excavation do... 

Conezete  masonry do... 

Bubble  masonry do... 

Fine  point  masonry do... 

Bougn  point  masonry do... 

Bock  face  masonry do... 

Sills,  UftwaU do... 

Sills  and  lift  wall  coping do... 

Quoins do... 

Iiock  coping do... 

Well  coping do... 

Cut  stone do... 

Brick do... 

Grooves  and  checks square  feet. 

Filling onoic  yards. 

Stone  filling do... 

Paving do... 

Puddle  filling do... 


97.480 

8,410 

66 

19,065 

2,974 

602 

224 

7iS4 


196 

998 

17 

178 

27 

1,400 

16,932 

1,488 

867 


101,835 

16.062 

1,053 

18,692 
3,452 
804 
96 
642 
179 
165 
783 


481 


1,600 

18,074 

222 


8,000 


Filling  over  arohes  and  leveling  foun- 
dation. 


Coping  quoins  not  set. 

Classed  bm  rubble. 

Arches. 

Not  used. 


At  upper  entrance.    ITot  oompleted. 


ST 


The  main  differences  are  in  the  rock  excavation  and  the  concrete  masonry,  which 
are  explained  hy  the  fact  that  more  of  each  was  required  than  was  originally  con- 
templated. 

The  original  estimate  of  cost  of  the  lock  was  $899,324.  The  actual  cost,  after 
deducting  the  present  useful  value  of  the  plant  and  of  materials  ou  haud,  has  been 
about  $412,000,  which,  considering  the  manner  in  which  the  work  was  done— that  is, 
by  a  combination  of  tne  contract  and  day-work  systems — ^is  unusually  close. 

OFFICE  WOBK. 

The  cement  used  being  a  well-known  standard  brand,  it  was  not  thought  necessary 
to  make  extended  or  elaborate  tests.  Tests  to  determine  the  time  of  setting  were 
frequently  made.  One  series  of  tests  was  made  in  August  and  September,  1^6, 
which  showed  that  the  specification  requirements  were  being  complied  with.  In 
December,  1896,  and  January,  1897,  a  second  series  was  made,  to  determine  the  rela- 
tive values  of  the  sands  used  in  the  work  and  to  satisfy  ourHclves  that  certain  sand 
taken  from  the  excavation  and  used  for  concrete  could  be  relied  on,  all  of  which  was 
satisfactorilv  shown.  In  April,  May,  and  June  a  third  series  of  tests  was  made,  to 
determine  the  extent  of  the  deterioration  in  200  barrels  of  cement  on  hand  since 
November,  1896,  and  which  was  exposed  to  rain  and  dampness  during  fche  flood. 
These  tests  indicate  that  very  few  barrels  were  seriously  ii^'ured.  These  were 
marked  and  not  used  at  all,  or  were  placed  where  strength  was  not  essential,  and 
in  using  the  remainder  the  apparent  differences  in  strength  were  more  than  made  up 
by  increasing  the  proportion  of  cement  to  sand  over  the  customary  proportion. 

Many  of  the  samples  that  showed  weakness  on  the  seven-day  test  gained  strength 
rapidly  at  thirty  and  sixty  days,  and  it  is  oonfidentiy  believed  that  the  ultimate 
strength  of  all  this  cement  will  be  nearlv  normal. 

A  series  of  tests  have  also  been  started  for  the  purpose  of  selecting  a  cement  for 
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use  in  constructing  the  walls  for  the  entrance  to  the  lock.    Ab  the  requirements  and 
specifications  are  not  nearly  so  rind  as  for  the  lock,  it  is  thought  that  in  all  proba- 
bility a  cement  can  he  found  that  will  effect  a  considerable  saving  on  the  cost  of 
those  walls. 
The  tensile  strength  of  the  Cherokee  Bandstone  was  determined,  roughly,  by  pre- 

•aring  test  pieces  by  hand  and  breaking  them  in  the  cement-testme  machine. 

'welve  samples  were  broken,  showing  a  strength  per  square  inch  of  from  540  to 
720  pounds,  and  an  average  strength  of  602  pounds  per  square  inch,  which  is  proba- 
bly about  the  ultimate  strength  of  the  mortar  used  in  the  lo«k. 

KNTRANCS  TO  THE  LIFT  LOCK. 

The  matter  of  a  tuitable  entrance  to  the  lift  lock  has  been  under  seriout  consid- 
eration for  the  past  six  months.  A  nnmber  of  plans  have  been  prepared  and  dis- 
cussed. The  matter  was  culminated,  however,  by  the  appointment  by  the  Chief  of 
Engineers,  United  States  Army,  of  a  Board  of  Engineers  to  meet  at  Chattanooga 
on  June  7,  for  the  purpose  of  considering  the  question.  This  Board  visited  the  lock 
site  on  June  9,  and  decided  on  a  plan  which  differs  from  the  plan  suggested  by  you, 
mainly,  in  the  height  of  the  walls.  The  plan  proposed  by  the  Board  of  Engineers 
mav  be  briefly  described  as  follows : 

'fhe  south  wall  of  the  entrance  is  the  extension  of  the  south  lock  wall  at  full 
height  (32^  feet),  a  distance  of  470  feet  to  the  river.  The  north  wall  begins  at  the 
end  of  the  north  lock  wall  with  a  curve  of  40  feet  radius  for  25^,  and  then  extends  at 
an  angle  of  25^  with  the  axis  of  the  lock  to  the  river.  This  wall  is  32i  feet  high  and 
180  feet  long.  Both  walls  terminate  with  a  pier  15  feet  in  diameter.  The  river  bank  for 
a  short  distance  above  and  below  the  entrance  will  be  sloped  and  paved  with  riprap. 

A  sketch  embodying  the  suggestions  of  the  Board  and  a  design  for  the  section  of 
the  walls,  accompanied  by  a  detailed  estimate  of  cost,  amounting  to  $147,570,  haa 
been  prepared  by  me  and  submitted  for  your  action. 

WATEBSHED. 

A  careful  survey  has  been  made  of  the  watershed  tributary  t>o  the  canal.  The 
total  area  of  the  watershed  is  9,500  acres,  divided  into  thirteen  separate  districts, 
varying  from  35  to  3,500  acres.  The  run-off  from  this  area  during  continued  rains, 
like  those  of  March,  1897,  described  later  under  head  of  "  high  water,''  will  be  prac- 
tically equal  to  the  total  rainfall.  It  may,  therefore,  be  assumed  that  during  a 
period  of  maximum  rainfall — say  at  the  rate  of  3- inches  per  hour,  which  is  the  maxi- 
mum observed  at  Florence — it  will  be  necessary  to  provide  for  a  flow  through  the 
canal  of  approximately  3,000  cubic  feet  per  second,  wnich  would  require  an  overflow 
opening,  approximately,  80  by  6  feet;  or,  if  the  water  is  allowed  to  oe  backed  up  by 
the  gates  to  a  height  of  1  foot  above  the  overflow,  a  total  approximate  length  of 
overflow  of  1,300  feet  would  be  required. 

The  study  of  this  Question,  which  is  an  important  one,  has  only  been  earried  far 
enough  to  indicate  that  a  structure  of  considerable  magnitude  will  be  required  to 
safely  care  for  this  water.  The  figures  given  above  are  crude  and  strictly  approxi- 
mate. 

UPPER  OR  GUARD  LOCK. 

The  necessary  steps  have  been  taken  to  acquire,  by  condemnation,  21^  acres  of  land 
on  the  bluff  south  of  the  upper  lock  site  for  a  resiaence  and  other  buildings.  This 
land  connects  with  the  Innd  already  owned  by  the  United  States,  and  all  lies  above 
high- water  mark.  Preliminary  plans  have  been  made  for  the  assistant  engineer's 
residence,  which  will  eventually  be  occupied  by  the  lock  keeper. 

Detailed  plans  for  caisson  guard  gates  were  completed  by  Mr.  D.  W.  Church  as  a 
part  of  the  plans  prepared  by  him  for  the  upper  lock.  Prior  to  my  appointment 
here  I  made  a  careful  study  for  comparative  purposes  of  several  forms  or  gates,  and 
have  prepared  preliminary  designs  for  straight  gates  for  the  upper  lock^  which  indi- 
cate a  very  decided  economy  for  this  form  of  gate  over  any  other  considered.  The 
design  was  based  on  the  use  of  top  and  bottom  horizontal  girders,  spaced  about 
4^  feet  apart  and  sheathed  with  buckled  plates.  As  compared  with  curved  gates  of 
similar  height  this  preliminary  desi^  indicates  a  saving  of  over  40  per  cent  in  the 
weight,  in  addition  to  a  very  material  reduction  in  cost  of  construction,  due  to  its 
simpler  form. 

An  investigation  is  being  made  to  determine  the  best  and  most  available  quarry 
for  use  in  constructing  the  upper  lock.  A  number  of  quarry  sites  have  been  visited 
and  inspected,  and  samples  therefrom  have  been  tested  and  their  physical  character- 
istics determined. 
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FLOOD  or  1887. 


The  year  1897  wiU  be  characterized  below  Decatnr  as  the  year  of  the  gnreat  flood. 
The  flood,  which  was  inaugurated  by  heavy  rains  at  the  head  waters  oT  the  riyer, 
commenced  February  23,  with  the  gauge  reading  7.5  feet.  The  reports  from  the 
app|er  riyer  were  alarming,  but  on  reaching  a  beieht  of  26.6  feet  on  March  2,  it  fell 
rapidly  to  a  gauge  height  of  14.3  feet  on  March  6.  Beginning  March  5  there  was 
almost  daily  rain  for  the  remainder  of  the  month.  Between  the  10th  and  the  20th 
the  rain  was  abnormal.  The  heayiest  rainfall  at  Riyerton  occurred  between  10  p.  m. 
on  the  17th  and  1  p.  m.  on  the  19th. 

During  this  time  I  am  of  the  opinion  that  between  7  and  8  inches  of  rain  fell. 
Between  March  6  and  17  the  riyer  had  risen  rapidly  from  14.3  feet  to  40  feet.  During 
the  night  of  the  18th  it  rose  4.2  feet;  for  part  of  the  time  the  rise  was  at  the  rate 
of  6  inches  per  hour,  and  this  at  practically  the  crest  of  an  unprecedented  rise. 
The  crest  height,  50.3  feet,  on  the  gauge  at  the  lift  lock,  was  reached  between  2  and  5 
a.  m.  on  the  20th.  The  water  fell,  slowly  at  first  and  until  April  3,  when  the  gauge 
read  19.4  feet.  At  this  time  a  third  rise  began,  which  reached  its  crest  height,  30.1 
feet,  at  6  a.  m.,  April  11.  The  normal  low-water  stage,  6  feet,  was  reached  about 
M^  1,  making  the  total  duration  of  the  flood  about  two  months. 

This  flood,  futhongh  surpassing  all  previous  ones  of  record,  was  purely  local,  and 
did  not  extend  above  Decatur  as  a  flood  of  any  magnitude.  The  records  of  the 
United  States  Weather  Bureau  show  that  the  rainfall  at  stations  within  a  radius  of 
25  miles  of  Florence,  Ala.,  was  heavier  by  more  than  50  per  cent  than  at  any  other 
points  in  the  Tennessee  Basin.  The  rainfall  record  at  these  stations,  from  the  9th  to 
the  19th  of  Mareh,  is  as  follows: 


Date. 


Deoator. 


Florence. 


St.  Joaeph. 


Newborg. 


lCsroh9.. 
HsrohlO.. 
March  11.. 
March  12.. 
March  18.. 
March  14.. 
March  15.. 
March  16. 
March  17.. 
March  18.. 
March  19.. 


Total. 


0.89 
.17 
.18 

8.66 
.08 

1.18 


1.76 
.06 
.61 

4.45 


11.27 


Intihea. 

0.09 
.56 
.85 

1.96 


Ineht$. 


2.15 

1.00 

.60 


6.15 
.09 


12.84 


0.96 
LOO 
L45 


1.42 
.82 
.42 


Inehew. 
0.21 

.89 
1.29 
8.42 

.01 
1.84 
L89 
1.03 


4.89 
8.04 


14.09 


8.66 
L80 


18.94 


Decatur  is  east,  St.  Joseph  north,  and  Newburg  south  of  Florence. 

The  height  attained  exceeded  the  flood  height  of  1882  and  1867  by  2^  feet  at  River- 
ton,  and  by  2  feet  at  the  guard  lock.  The  fall  of  the  water  surface  over  Colbert  and 
Bee  Tree  Shoids  between  the  lift  and  g^ard  locks  was  practically  wiped  out,  being 
only  3.6  feet  when  the  water  was  highest.  The  observed  fall  at  low  water,  with  the 
Biverton  gauge  at  — 1.6,  is  25.6  feet.  Notwithstanding  the  fact  that  this  flood  was 
unexpected  and  unprecedented,  and  that  our  preparations  were  entirely  inadequate, 
the  actual  damage  sustained  by  the  United  States  was  practically  confined  to  the 
wrecking  of  the  temx>ora]7  buildings  at  the  lock  site  and  the  loss  of  a  small  quantity 
of  tools  and  supplies.  Of  course  a  very  considerable  expense  was  caused  by  the  loss 
of  time  and  the  necessity  for  securing  and  caring  for  the  property.  As  soon  as  it  was 
certain  that  the  lock  would  be  flooded  an  opening  was  cut  through  the  levee  and  the 
lock  filled  through  a  wooden  sluice  box  built  for  the  purpose.  In  this  way  it  was 
possible  to  regulate  the  filling,  which  was  done  without  accident  or  washing  any 
earth  into  the  lock  pit.  When  the  water  was  pumped  out  the  deposit  in  the  bottom 
of  the  lock  did  not  exceed  1  inch.  The  flood  occasioned  about  two  months'  loss  of 
valuable  time. 

OXNSRAL  AND  MISCXLLAMSOUS. 

But  one  accident  of  a  really  serious  nature  has  occurred  during  the  construction 
of  the  lock,  and  that  was  due  to  the  acknowled|?ed  carelessness  of  the  chief  sufferer 
from  it.  The  accident  was  caused  by  an  explosion  due  to  an  attempt  to  remove  an 
unexploded  charge  of  giant  powder  discovered  in  the  rock  excavation.  Four  men 
were  iqjured.  One  had  an  arm  broken,  another  a  leg,  a  third  several  ribs,  and  the 
fourth,  an  experienced  powder  man.  who  was  removing  the  charge,  had  both  eyes 
destroyed  and  was  otherwise  badly  injured. 
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It  is  to  be  regretted  that  in  oases  of  this  kind  no  provision  oan  bo  made  by  the 
United  States  representatives  for  proper  medical  attention  and  care  of  injured  men. 
In  this  particular  instance  the  men  had  little  or  no  means  to  provide  for  themselves, 
and  were  practically  dependent  on  the  charity  of  the  resident  physicians. 

Photographs  of  the  completed  look  accompany  this  report. 

Mr.  John  Porteous,  who  has  acted  as  inspector  and  8ai>erintendent  at  the  lift 
lock,  and  has  been  connected  with  the  work  from  its  inception,  is  entitled  to  credit 
for  taithfhl  and  efficient  services  rendered. 

Very  respectfully,  your  obedient  servant, 

O.  T.  NBLLB0,  A99Utami  Engineer. 

.  Capt.  Dak  C.  Kingman, 

Carps  of  ttngineen,  U.  8,  A, 


bep0bt8  of  mb.  f.  b.  williams,  assistant  bkginebb. 

Enginrbb  Offick, 
Chattanooga,  Term.,  June  18,  1897, 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  oompletion  of 
the  survey  of  the  Tennessee  River  below  Riverton,  Ala. : 

fibld  wobs. 

According  to  instractions,  I  left  Chattanooga  September  27,  1896,  and  reached 
Muscle  Shoals  Canal  September  28.  One  day  was  spent  in  gettin|;  quarter  boat  and 
property  ready  for  the  survey.  Owing  to  the  low  stage  of  the  river  the  steamboat 
oould  not  get  over  the  shoals,  and  the  quarter  boat  had  to  be  run  by  hand,  with 
sweeps  and  poles,  all  the  way  to  Fort  Henry,  Tenn.  (where  the  field  work  of  1895 
closed),  a  distance  of  200  miles. 

Owing  to  the  strong  upstream  winds  during  the  daytime  a  large  part  of  the  dis- 
tance was  run  after  &rk,  and  it  required  ten  days  to  make  the  trip.  Members  of 
the  party  were  picked  up  at  various  places  along  the  river  most  accessible  to  tbem, 
and  a  complete  organization  was  effected  at  Fort  Henry  October  10,  as  follows :  F.  B. 
Williams,  assistant  engi^ieer,  in  charge;  J.  £.  Hall,  I.  0.  Brewer, and  E.B.Wheeler, 
transitmen ;  J.  F.  Ghormley  and  Charles  W.  Negley,  levelmen ;  1  leadsman,  4  record- 
ers, 4  rodmen,  5  axmen,  6  boatmen,  1  watchman,  1  cook,  and  2  waiters ;  making  a  total 
of  30. 

The  methods  employed  were  the  same  as  those  used  during  the  previous  year  (1895). 
(See  Report  of  Chief  of  Engineers,  Appendix  B  B,  n.  2036.) 

Temporary  gauges  were  established  at  Johnsonville,  Tenn.,  mouth  of  Sand^,  Tenn., 
Birmingham,  Ky.,  and  Haddox  Ferrv,  Kentucky,  and  these  were  read  twice  a  day 
during  the  survey. 

The  total  amount  of  work  done  was  as  follows: 


Stsdis  Unea  ran miles. 

Knmberofoonrtes 

Level  lines  ran miles. 

Bench  marks  esteblished 

Number  of  ranges  soanded.  613  =  70.5  miles,  including  chutes. 

The  amount  of  sickness  in  tne  party  was  very  much  less  than  it  was  the  year  before, 
owing,  I  think,  to  the  use  this  year  of  boiled  water  for  drinking.  Considerable  sick- 
ness was  experienced  by  those  who  did  not  drink  the  boiled  water,  but  those  who 
did  drink  it  were  free  from  malaria. 

The  survey  was  completed  to  the  mouth  of  the  Tennessee  River,  and  included  a 
part  of  the  city  of  Paducah,  Ky. 

The  party  was  disbanded  November  21,  having  been  in  the  field  forty-two  days 
from  the  time  that  work  was  begun  at  Fort  Henry. 

The  total  cost  of  subsistence  was  $465.72,  or  an  average  of  about  31^  cents  per  man, 
per  day;  amount  paid  out  in  salaries  during  the  field  season  was  about  $1,900,  in- 
cluding gauge  readers'  salaries;  traveling  expenses  $68.85;  making  a  total  cost  of 
survey  about  $2,424,  or  $39.74  per  mile,  which  includes  the  ten  days  employed  in 
moving  quarter  boat  to  Fort  Henry,  Tenn. 
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OFFICS  REDUCTION. 

Mr.  J.  E.  Hall  and  Mr.  £.  B.  Wheeler^  computers,  assisted  in  the  office  work,  be- 
ginning Jannaary  8,  1897. 

Latitudes  and  departures  were  computed  for  all  courses  (1,158),  frequent  closures 
of  loops  and  adjustments  being  made.  Stations  were  then  plotted,  to  a  scale  of  500 
feet  to  1  inch,  on  charts  2  by  3  feet,  so  that  a  continuous  map  is  obtainable  by  join- 
ing these  charts. 

The  '^Ockerson  rollers"  were  need  in  putting  on  the  topographical  signs  beyond 
the  top  of  bank. 

Seventeen  charts  were  required  to  cover  this  part  of  the  river,  making  a  total  of  63 
charts,  covering  226^  miles,  from  Riverton,  Ala.,  to  Paducah,  Ky.  These  17  charts 
were  completed  about  April  1, 1897.  at  a  cost  of  about  $690. 

The  work  of  making  tracings  of  the  entire  set  of  63  charts  was  then  begun,  and  50 
of  these  tracings  have  now  been  made.  The  office  force  on  this  work  was  reduced 
to  2  men  May  7,  1897,  by  the  resignation  of  Mr.  J.  E.  Hall. 

After  checking  up  the  level  notes  it  was  found  that  onr  levels  gave  the  elevation 
of  **  zero  of  Paducah  gauge  "  279.16  feet  above  mean  Gulf  level  at  Biloxi,  Miss.,  which 
is  8  feet  lower  than  the  elevation  given  by  the  United  States  Weather  Bureau.  The 
Weather  Bureau's  elevation  is  probably  erroneous,  as  it  was  taken  from  a  single 
line  of  railroad  levels,  while  Tennessee  River  elevation  was  determined  by  a  double 
line  of  ordinary  levels,  starting  with  ''precise-level''  elevations,  with  water  surface 
and  frequent  river  crossings  to  check  up  bv. 

The  bed  of  the  Tennessee  is  composed  almost  entirely  of  sravel,  and  where  thoal 
places  occur,  on  the  lower  river,  at  the  heads  of  islands  ana  bars,  everything  seems 
favorable  for  improving  the  chnnnel  by  dredging. 
Very  respectftilly,  yonr  obedient  servant, 

F.  B.  Williams,  Juistani  Engineer, 

Capt.  Dan  C.  Kingman, 

Carps  of  Engineer$f  U.  S.  A. 


Enoinbbb  Office, 
Chattanooga,  Tenn.,  June  19, 1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
proposed  site  of  city  wharf,  Chattanooga,  Tenn. : 

It  appears  that  prior  to  1876  a  strip  of  land  lying  along  the  Tennessee  River 
between  Montgomery  avenue  and  Hooke  street,  Cnattanooga,  Tenn.,  was  set  apart 
for  a  public  wharf.  This,  however,  was  never  used  and  no  improvements  were  ever 
made. 

All  necessary  information  in  regard  to  the  location  of  this  old  city  wharf  site  was 
obtained  from  the  city  engineer,  Mr.  Hooke. 

Computations  based  upon  data  obtained  from  an  old  blue  print  of  city  wharf  site 
show  tne  east  side  of  wharf  limits,  950.7  feet  long,  running  from  the  north  side  of 
Montgomery  avenue  to  the  north  side  of  Hooke  street,  making  an  angle  of  69^  24' 
with  the  center  line  of  Montgomery  avenue. 

Mr.  £.  B.  Wheeler  assisted  in  making  the  survey,  and  the  crew  of  the  U.  S.  steamer 
Colbert  was  used  to  complete  the  party. 

A  topographical  survey  was  made  of  the  wharf  site  and  vicinity  by  transit  and 
stadia  method.  A  line  of  levels,  based  on  city  datum  (which  is  the  zero  of  Chatta- 
nooga gauge),  was  run  between  stadia  stations  and  along  the  shore  line.  Cross  sec- 
tions were  also  made  every  200  feet  with  a  lock-hand  level  and  a  tape. 

Thirteen  ranges,  about  100  feet  apart,  were  sounded  from  the  shore  out  to  the 
channel  and  3  of  these  ranges  extended  across  the  river.  Soundings  were  located 
with  transit  and  stadia. 

Five  borings,  from  2  to  4  feet  in  depth,  were  made  with  a  pointed  steel  rod,  to 
ascertain  the  character  of  the  river  bed. 

The  fall  of  the  river  for  the  1,000  feet  in  front  of  the  wharf  site  is  about  one- tenth 
of  a  foot.  The  river  bed  has  a  gradual  slope  from  the  shore  out,  and  is  composed  of 
gravel,  with  a  slight  mixture  of  sand  in  some  places.     No  rock  was  found. 

At  low  water  there  is  about  9  feet  of  water  in  the  channel. 

The  bank  is  very  uneven  and  cut  up,  and  the  surroundings  are  very  bad.  Two  open 
sewers  from  2  tanneries  empty  into  the  river  here,  and  the  city  garbage  dump  is 
at  the  lower  end  of  the  site.  Large  quantities  of  slag  have  been  thrown  out  over 
part  of  the  ground  by  the  Chattanooga  Iron  Company. 

A  map  of  the  site,  drawn  to  a  scale  of  80  feet  to  1  inch,  has  just  been  completed. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Williams,  A99istant  Engineer. 

Capt.  Dan  C.  Kingman, 

CorpB  of  Engineers,  U»  8.  A, 

Ewa  97 144 
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Commercial  statistics  of  Tennessee  Biver  above  Chattanooga,  Tenn, 


Articles. 

Year  ending  December 

31— 

Estimated 

1898. 

1894. 

1895. 

1896. 

value,  1896. 

Graiii 

Tont, 

25.911 

11,988 

3,464 

225 

528 

1.763 

800 

644 

88 

25,615 

Tont. 
55,116 
14,567 

7,957 
40.000 

1,089 

1.225 
27 

1.844 

T^mt. 
45.433 
66,347 
14.095 
82,680 
1.249 
1,500 

Tont. 

51. 153 

61.044 

16. 819 

359.  204 

4,996 

80,403 

2,067 

5,503 

5,245 

6,547 

258 

30 

6,275 

5.652 

64 

1,295 

225 

12,000 

75 

2,900 

560 

225 

1, 326 

50 

$783, 685. 00 

Iron  or© 

61, 1()0. 00 

Lumbdr                           .....  ..........   ........ 

105,  698. 00 

L0S8  And  wood ................................. 

467.721.20 

Live  Bt4)ck 

182, 676. 00 

Sftnd       

16, 003. 00 

Tan  bark 

11,741.00 

Flour 

1.495 

1,000 

84,011 

27 

275,150.00 

Kailroad  ties 

14,223.00 

General  niercliandise 

38,579 

14 

400 

580, 2.30. 00 

Cotton 

39,  UOO.  00 

Cotton  seed 

450.00 

Coal 

7,105 
1,«27 
5,250 
2,337 

9,650.00 

Hay        

81,745  00 

Sbnieles 1 

1, 425. 50 

Brick 1 

4,217.00 

Tile        1 

9,000.00 

Marble 

40, 000. 00 

Peanuts      .     .......  .............  .......... 

1, 950. 00 

Hoop  poles 

1,900.00 
24, 100. 00 

Fertilizer 

Tobacco - 

6.300.00 

Produce. •-    ! 

61, 620. 00 
1.37. 50 

Staves  

1 

Total 

71.026 

160, 818 

265,256 

623.915 

2,788,022.20 

Number  of  passengers  transported  (1896),  88,240. 

Comm^dal  siatistios  between  Chattanooga,  Tenn.,  and  Decatur,  Ala. 


Articles. 

Year  ending  December  81— 

Estimated 

1893. 

1804. 

1895. 

1896. 

value,  1896. 

Xiumber 

Tont. 

68,525 

190 

197 

1,798 

342 

24 

5,578 

6,090 

4,581 

Tont. 

12.738 

4,095 

921 

7,559 

3.288 

1,073 

15.001 

122,011 

6,664 

Tont. 

22,290 

8,970 

234 

18,716 

3,874 

1.088 

9,465 

1,287 

46,610 

66 

25 

2,056 

47 

1,150 

8,984 

2.500 

Tont. 
8,100 
4,188 
796 
13,165 
4.148 
966 
13.816 
40,698 
86,686 

$49,033.00 
480,120.00 

11, 850. 00 
160,264.20 
203.722.00 

12,701.00 
1, 571. 264. 00 

09,  903. 00 

39.502.00 

Cotton 

Ijive  stock 

Grain 

Flour 

Cotton  seed 

General  raorcbandise 

Logs  and  wood 

Iron  ore 

Staves 

Peanuts 

Coal , 

8,201 
876 
101 

2,892 

6. 402. 00 
9.095.50 
6, 341. 00 
1,931.00 

Hay 

Tan  bark 

Sand 

Stone 

Produce 

602 
875 
804 

43.202.00 
4,405.00 
25,523.00 

Iron,  pig 

Brick  and  tile 

Total 

77.826 

178.865 

117.867 

181.406 

2,686,147.70 

Knmber  of  paasengen  transported  (1886),  21,168. 


Digitized  by 


Google 


APPENDIX   B   B REPORT   OF   CAPTAIN   EINGMAN. 


2291 


Commercial  statistics  between  Flarencef  Ala.,  and  PaducaJi,  Ky, 


Artidea. 


Tron,  pig 

SUvefi 

Lumber 

Cotton 

Peanuts 

Livestock 

Hoop  poles 

Grain 

Flour 

Cottonseed 

Sand 

General  merchandise . 

Low 

Ridlroad  ties 

Coal 

Stone 

Tan  bark 

Tobacco 

Wood 

Iron  ore 


Tear  ending  Deoember  81~ 


18B8. 


Tons, 

14,454 

4,141 

104,000 

1,837 

2,020 

8,090 

124 

12,121 

4,852 

24 

701 

28,177 

30.800 

i:t9.203 


Total. 


844.553 


18M. 


Tons. 
6,664 
2.251 

20,028 
4,487 
640 
2,238 
880 
9,000 
4,510 
1,076 
4,922 

22,089 
192,012 

87,176 


1886. 


Tons, 

49.384 

27,206 

91,824 

16,817 

8,910 

4,250 

68,052 

24,283 

6,600 


14,487 

100.072 

112,482 

104,601 

92,835 

8,666 

84 

810 

84,060 


808,914      960,959 


1896. 


Tons. 

64.467 

29,679 

121,855 

4,605 

8,598 

7,988 

1.604 

2,948 

6,085 

2,320 

4,700 

184.069 

125.634 

184, 010 

127,024 

2,050 

172 

428 

41,684 

151 


864,061 


Estimated 
Talae,  1896. 


1752,845.00 

151,516.00 

752.022.80 

602,120.00 

209,100.00 

47,000.00 

8.025.00 

148.108.00 

212,225.00 

24,760.00 

8.292.00 

11,075,288.00 

420,952.00 

891,584.00 

211,068.00 

1,150.00 

18,620.00 

21,000.00 

66,184.00 

246.00 


16,192,065.80 


Komber  of  passengers  transported  (1806),  82,337. 
lAsi  of  steamboats  {stem-wheel)  plying  on  the  Tennessee  Biver  above  Chaitanoogay  Tenn, 


Kame. 


Length. 


Breadth. 


Depth. 


'  Net  ton- 
nage. 


Capacity 
of  bargee. 


Onega  and  1  barge , 

Lncile  Borden  and  6  barges. 

Telephone  and  6  barges , 

Flora  Swan  and  7  bargee 

GladyAand  1  barge 

J.  W.  Basse!)  ana  1  barge 

Tallaasee 

Sprinif  Hill  and  9  barges 

S.  P. Dawson  and  4  barges... 

Key  City  and  1  barge 

Clinton  B.  Fisk  and  2  barges 

Oooee  No.  2  and  8  barges 

Lora 

Hand  and  4  barges 

C.  H.  Fonche 

Kingston  and  8  barges 

Oliver  King 

J.  C.  Warner  and  2  barges. . . 
J.  P.  Kindrick  and  2  bargee . . 

Eclipae 

City  of  Knoxville 

J.  W.Hart , 


FeeL 

104.6 

86 

93 

98.11 

76.11 

76 

60 
136 

60 

80 
100 

51.6 

70 

70 

93 

55 

60 
142 
112 

89 
180 

41 


Feet. 
18 
14 
19 

18.11 
11 

9 
12 

26.6 
10 
15 
18 

12.6 
12 
16.6 
14 
11 

8 

81.6 
20 

9 
18 

7 


Fo«t. 
2.5 
2.5 
2.6 
2.8 
2.8 
2.8 
2 
4 

2.8 
3.2 
8.4 
1.6 
2.6 
3.2 
2 
8 
2.6 

•    4.6 
8.7 
8 
8 
8.1 


74.77 
56.82 
97.47 
57.81 
80.91 
24.60 
22.16 

156.88 
29.80 
59.45 
78.89 
19.18 
22.16 
23.80 
61.12 
87.80 
29.80 

201.05 

125.71 
9.72 

147.60 
6.68 


Tons. 
28 

168 

168 

210 
45.30 
47.14 


2,700 
157.20 
45 

164.60 
117.78 


800 

"iii" 


800 
800 


1a  all,  22  ateamboata  of  1,800.68  tona  bozden  Bat^  and  68  baigM  of  6,886.03  tons  wpadlj. 
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JAai  of  iteamboaU  ($iem-v)keel)  plying  on  iko  Tenno$Boo  Biver  helow  Chattanooga,  Tenn. 
BETWEEN  CHATTANOOGA,  TBNN.,  AND  DECATUR,  ALA. 


Name. 


Length. 


Breadth. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  bargee. 


Hnntaville  and  2  barges 

Hattle  MoDaniel  and  2  bargee 

J.  C.  Warner  and  2  barges 

J.  P.  Kindrick  and  2  barges 

Spring  HUl  and9  barges 

MattielTy 

City  of  Chattanooga  and  8  barges  . 

LuKePryor.Jr 

B.  F.  Yoang  and  26  barges 


Ftet. 
126 
90.6 
142 
111 
186 


Ftet. 
24 
16 

8L6 
20 
26.6 


Ftet. 

4 

2.6 
4.6 
8.6 

4 


89.90 

90.63 
201.06 
128.71 
166.83 


Tom, 

176 
1, 247.  SO 

800 

.800 

2.700 


134 


27.8 


120 


24 


8.6 
2 

4 


167.60 
124.26 
160.68 


000 


8,118.60 


In  all,  0  steamboats  of  1,110.26  tons  harden  net, 
BETWEEN  FLOBKNCB, 


46  barges  of  13,442  tons  oapaoitj. 
AND  PADUCAH.KY. 


City  of  Padncah 

City  of  Sheffield 

Steamer  Clyde 

John  L.  Lowry 

WuLTowle  and  2  bargee 

Pred.Neaes 

Clayton  H.  Webb  and  6  barges  . . . 

W.J.  Bryan 

Haggle  Belle  and  80  barges 

Artemos  Lamb  and  14  barges .  — 

Peter  Honts 

Lola  E.  Warren  and  8  barges 

Dolphin  and  18  barges 

Barge  Graoe 

lianie  Baner  and  4  barges 

Longfellow 

Ons  Genin  and  8  haiges 

Mayflower 

Edgar  Cherry  and  1  barge , 

B.  A.  Speed  and  11  barges 

Steamer  Kenton  and  6  barges 

JohnD.I^wia 

Ashland  City  and  1  barge 

Frank  Bttmett 

City  of  Chattanooga  and  8  bargee. 

Eauna  Cooper 

Pengnlnand  8  barges 

DIok  Clyde  and  4  barges 

Tog  Ida  and  6  barges 

Hary  N.  and  6  barges 

John  Barrett 

Charlie  McDonald  and  20  barges.. 

Jennie  Oilohrist  and  6  barges 

Geo.  W.Parker 

H.&  McCombe .; 

Grace  Morris 

JosieandlO  barm 

B.  F.  Yonng  and  X  barges 

Luke  Pry  or,  Jr 


188 
180 
186 
108 

96 

96 
112.0 


06.6 
140 


186.8 
115 
73 
112 
120 


162 

124 

106.2 

148.8 

120 

60.6 
184 

86 

80 

06 

80.6 

09 

124.8 
147 
100.6 
266 
196.8 
100 
146.2 
120 


87 
82 
88 
16 
16 
19 
84.7 


18.4 
80.6 


22.8 

26 

17.6 

19.06 

20 


27.4 
22 
83 

28.8 
20 
9.2 
27.8 
26 

16.6 
17.4 
14.8 
14 
81 
80 
18.6 
46.6 
46.6 
20 
28.6 
24 


S.26 

6.6 

6 

8.6 

8.6 

4 

8 


8.6 

4 


4.8 
8 
8 
14.8 

4 


6 

4.2 

6.2 

4 

8.9 

2.8 

8.6 

8.8 

8.4 

8.0 

7 

8 

4 

4.6 

8.8 

7 

6 

8.6 

2.6 

4 

8 


700 

760 

680 
64.16 
63.86 
67.171 
06.7  J 


62.81 
176.78 

100      1 


4,064.20 


166.16 
600 

46.86 

03.69\ 

180.09/ 

963 

266.48 

140.67 

153.08 

266.41 

94.66 

7.61 

167.60 

79.101 

60.68] 

76.84 

87.78 

86.64 

187. 2S\ 

250.62/ 

74.48 

996.16 

886.91 

78.88 

283.70 

160.68 

124.26 


18,350 
6,000 

2,811.25 

6,200 


2,400 
8,640 


250 

6,650 

800 


000 


18,000 
1,400 


6,000 
8,118.60 


In  all,  80  atMoiboate  of  8,410.68  tsM  bnidn  net»  and  184  baifM  «f  7418L86  tons  Mpaoltj. 


beport  of  board  of  engineers. 

Engineer  Offioe,  United  States  Armt, 

Ohattanoogay  Tenn.j  June  7, 1897. 

The  Board  met  at  10  a.  m.,  parsnant  to  the  foregoing  order.    Present, 

all  of  the  members.    The  Board  then  proceeded  to  consider  all  of  the 

information  on  fie  in  this  office  relating  to  the  subject  which  it  was 

appointed  to  investigate.    A  large  number  of  letters  was  read,  copies 
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of  which  are  transmitted  herewith,  uambered  1  to  24,  inclasive.  Six 
bine  prints  were  also  examined  and  are  herewith  transmitted. 

On  the  9th  of  Jnne  the  Board  visited  Biverton,  Ala.,  the  site  of  the 
lock,  and  personally  examined  it  and  the  proposed  entrance.  On  Jnne 
10,  the  Board  having  completed  the  dnty  assigned  to  it,  acyonrned 
sine  die. 

As  a  result  of  its  investigation  and  study,  the  Board  has  the  honor 
to  snbmit  the  following  report:  ■ 

The  dnty  assigned  to  the  Board  was  to  examine  into  and  report  upon 
a  project  prepared  by  Oapt.  Dan.  0.  Kingman,  Corps  of  Engineers,  for 
the  constmction  of  the  entrance  to  the  lift  lock  at  Biverton,  Ala.  This 
project  was  submitted  to  the  Chief  of  Engineers  in  a  letter  dated  April 
28,  1897,  which  letter  is  herewith  returned.  This  project  proposed, 
briefly,  to  excavate  the  earth  and  rock  down  to  the  level  of  the  bottom 
of  the  lock  and  outward  to  the  low- water  line  of  the  river;  to  curve 
the  lock  walls  outward  on  the  arcs  of  circles;  to  retain  the  slope  of  the 
excavation  on  the  south  side  by  a  wall  about  18  feet  in  height,  and 
above  this  to  protect  the  slope  by  a  stone  pavement.  On  the  north  side 
the  point  of  land  lying  between  the  entrance  and  the  river  was  to  be 
shaped  up  and  protected  on  the  entrance  side  by  a  low  wall  conforming 
to  a  slope  of  1  on  2,  and  above  the  water  line  by  a  stone  pavement.  On 
the  river  side  the  point  was  to  be  protected  by  a  heavy  riprap. 

The  Board  had  to  consider  first  whether  this  proposed  form  of  entrance 
afforded  a  sufficient  basin  *  below  the  lock,  and  second,  whether  the 
method  of  retaining  and  protecting  the  slopes  was  the  best  suited  to 
the  particular  case. 

The  Tennessee  Biver,  at  the  place  where  it  will  be  entered  from  the 
canal,  makes  a  curve  with  a  radius  of  about  2  miles.  The  axis  of  the 
lock  makes  an  angle  with  the  river  bank  of  about  20  degrees.  The  low- 
water  width  of  the  river  is  about  1,000  feet;  its  cross  section  is  sym- 
metrical, the  deepest  water  being  found  near  the  middle  of  the  river. 
The  current  in  the  river  at  this  place  is  at  no  time  excessive.  The  bank 
of  the  river  for  nearly  2,000  feet  below  the  lock  is  generally  smooth  and 
even,  and  the  regular  steamboat  landing  of  Biverton  is  situated  upon  it. 

For  these  reasons  it  appears  to  the  Board  to  be  unnecessary  to  exca- 
vate or  to  otherwise  coustruct  a  large  basin  for  the  reception  of  boats 
at  the  lock.  The  whole  river  itself  is  a  basin  and  can  be  used  as  such. 
The  size  of  the  entrance  proposed  in  the  project  before  referred  to  is, 
therefore,  considered  by  the  Board  to  be  sufficient. 

The  method  proposed  for  retainiug  and  protecting  the  slopes  at  the 
sides  of  the  excavation  is  not,  however,  considered  to  be  desirable. 
Experience  at  the  Louisville  and  Portland  Canal  has  clearly  indicated 
that  paved  slopes  are  objectionable.  It  is  difficult  to  construct  them  of 
sufficient  strength  to  resist  the  shock  of  heavy  boats,  and  it  has  been 
found  that  boats  easily  ground  upon  them,  and  that  particularly  in  the 
case  of  the  lightly  constructed  boats  used  for  the  transportation  of  coal 
they  may  be  seriously  injured  and  even  destroyed  by  such  grounding. 
The  Board  therefore  disapproves  of  using  the  paved  slopes  in  the  vicin- 
ity of  the  lock,  and  it  is  proposed  to  so  far  modify  the  project  of  Cap- 
tain Eingman  as  to  provide  that  the  south  slope  to  the  entrance  shall 
be  protected  by  a  masonry  wall  built  to  the  same  height  as  the  lock 
wall  at  its  lower  end  and  extending  about  500  feet  to  the  river  bank. 
That  the  sloi>e  on  the  north  side  of  the  entrance  shall  be  similarly 
retained  by  a  wall  about  180  feet  in  length,  making  an  angle  of  25 
degrees  with  the  axis  of  the  lock  and  built  to  the  same  height  as  the 
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soath  wall.    The  river  slopes  beyond  these  walls  to  be  protected  for  a 
sufficient  distance  by  hand-laid  riprappin^. 

The  dimensions  and  mode  of  contraction  and  the  estimate  of  cost  of 
the  proposed  entrance  are  fnlly  set  forth  in  a  letter  of  Assistant  Engi- 
neer G.  T.  Nelles,  which  was  prepared  for  this  report  by  him  under  the 
direction  of  the  Board.  A  copy  of  this  letter  is  herewith,  and  is  made 
a  part  of  this  report. 
Bespectfully  submitted* 

Dan  0.  Kingman, 

Captain  of  Engineers. 
Geo.  W.  Gobthals, 

Captain  of  Engineers. 
J.  G.  Warren, 

Captain  of  Engineers, 


BEPOBT  OF  MB.  G.  T.  NSLLBS,  ASSISTANT  BNGINBEB. 

Tknnbssbb  RnrBR  Improvbmbnt, 
Engimbbr  Officb,  Unitrd  Statbs  Akmy, 

Mivertan,  Ala,,  June  IS,  1S97. 

Captain:  I  have  the  honor  to  submit  a  detailed  estimate  of  cost,  and  a  sketch  of 
a  design  for  the  entrance  to  the  lift  lock,  prepared  in  accordance  with  the  instruc- 
tions of  the  Board  of  Engineers^  United  States  Army,  which  convened  here  June  9. 

The  entrance  is  made  by  extending  the  lock  walls  out  to  the  river  at  full  height 
(32|  feet).  The  south  wall  is  straight  in  the  extension  of  the  south  lock  wall  for  a 
distance  of  about  475  feet.  The  north  wall  is  ouryed  to  the  right  on  a  radius  of  40 
feet,  and  then  extended  to  the  river  at  an  an^le  of  25^  with  the  axis  of  the  lock,  for 
a  distance  of  180  feet.    Both  walls  terminate  m  a  fuU  height  pier  15  feet  in  diameter. 

Oeneral. — ^The  main  walls  of  the  lock  were  desired  to  withstand  a  pressure  due 
to  water  standing  behind  them  at  reference  28,  in  addition  to  earth  pressure.  In 
the  present  case  it  is  not  thought  necessary  to  provide  for  a  water  pressure  by  increas- 
ing the  thickness  of  the  walls,  but  it  is  proposed,  and  made  as  much  a  part  of  the 
project  as  the  walls  themselves,  to  provide  weep  holes  through  the  walls,  and  by 
the  maimer  of  placing  the  back  filling,  which  is  to  be  rock  from  the  excavation,  to 
provide  drainage,  so  that  the  aooumulation  of  water  behind  the  walls  will  be  . 
impossible. 

Owing  to  the  existence  of  bed  rock  up  to  reference  6.5  throughout  the  area  occu- 
pied by  the  entrance,  into  which  the  bottom  6^  feet  of  the  wall  will  be  built  and 
bonded,  the  height  of  the  wall,  so  far  as  the  effects  of  the  earth  pressure  is  con- 
cerned, will  be  ^  feet.  The  design  is  based  on  this  height,  the  bottom  courses  to  be 
so  built  as  to  maintain  this  condition  under  all  circumstances ;  and  in  making  the 
estimate  the  quantities  given  are  on  the  supposition  that  the  bottom  6i  feet  will  be 
1  foot  wider  than  the  course  immediately  above  it. 

Deeign  of  the  walls. — A  preliminary  section  was  obtained  by  assuming  a  mean 
thickness  of  9^  feet,  which  for  a  5-foot  coping  thickness  gives  a  base  width  of  14 
feet. 

When  tested  by  the  method  given  by  Trautwine,  under  the  following  conditions : 
Weight  of  earth  backing,  120  pounds  per  cubic  foot;  weight  of  masonry,  140  pounds 
per  cubic  foot;  natural  slope  equals  angle  of  wall  friction,  equals  1  on  1^:  ffives  a 
factor  against  overturning  of  3. 1-f-,  and  against  sliding  of  1.6-f-,  using  a  coefficient  of 
0.65,  and  assuming  that  tne  weight  of  the  wail  alone  resists  sliding.  The  center  of 
pressure  falls  0.19  foot  inside  the  outer  limit  of  the  middle  third. 

When  checked  by  the  Rankine  formula,  under  the  same  general  conditions,  assum- 
ing the  earth  immediately  above  the  back  of  the  stepped  wall  to  resist  overturning, 
the  factor  against  overturning  is  found  to  be  3.4,  and  against  sliding  2.2,  and  the 
center  of  pressure  falls  0.32  foot  inside  the  outer  limit  of  the  middle  third.  Follow- 
ing the  method  used  in  calculating  the  main  lock  walls,  omitting  water  pressnxe, 
we  have  the  following  assumption: 

g==  horizontal  pressure =i  wh«  oot'cr. 
Weight  of  earth  per  cubic  foot =118  pounds. 
Weight  of  masonry  per  cubic  foot =140  ponndl. 
^=angle  of  natural  Blope=30^. 

as=46o  +  T=»**. 
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These  giTe  the  fo]  lowing  reenltB: 

P= 13,300  poande;  weight  of  triangle  of  earth  resting  on  back  of  wall= 13,800 
pounds;  weight  of  masonry =34,825  pounds.  The  equation  of  stability  is:  34,825 
X  6.25  +  13,800  X  11.6  H-  13,300  X  8.67,  which  ^ves  a  factor  against  overturning  of 
2.4.  The  factor  against  sliding,  using  a  coefficient  of  0.65,  is  1.7.  The  center  of  pres- 
sure falls  at  the  outer  limit  of  the  middle  third.  Under  a  water  pressure  of  15  feet — 
that  is,  with  the  water  surfaoe  behind  the  wall  at  reference  22~tnis  wall  will  have  a 
factor  against  overturning  of  1.86 ;  and  against  sliding,  of  1.13 ;  neglecting  the  strength 
of  the  mortar,  and  using  a  coefBcient  ot  0.65  as  heretofore.  The  center  of  pressure 
will  fall  1.42  outside  the  outer  limit  of  the  middle  third. 

The  section  assumed  having  praotioally  the  same  factors  of  safety  under  the  par- 
ticular conditions  assumed  Sat  each  case  as  were  adopted  for  the  main  walls,  it  is 
recommended  as  a  safe  and  proper  section  for  the  entrance  walls,  and  the  estimates 
herewith  are  based  on  its  use.    The  sketch  herewith  shows  the  section  in  detail. 

8peoiftcation$. — The  following  general  speoiiioations  are  suggested: 

Material$, — The  face  stone  to  be  used  to  be  similar  in  appearance  and  equal  in  qual- 
ity to  the  stone  used  in  the  main  look  walls.  Backing  to  oe  any  durable  stone.  The 
eement  to  be  either  natnral  or  Portland,  and  to  be  used  in  such  proportions  as  to  give 
a  mortar  equivalent  in  strength  to  one  composed  of  1  Louisville  cement  to  2  of 
sand.    The  face  stone  to  be  pointed  with  Portland  cement  mortar,  mixed  1  to  1. 

Workmanship. — The  face  of  the  wall  is  to  be  rou||^h  pointed,  with  projection  not 
ezceedinff  H  inches  below  low  water,  and  not  exceeding  three-fourths  inch  above  low 
water.  The  beds  and  joints  are  to  be  one-half  inch  for  10  inches  back  from  face. 
Rough  backing  will  be  used  throui^hout,  all  large  openings  to  be  filled  with  concrete. 
The  coping  will  be  tooth-axed  and  show  margin  drafts. 

General. — Snubbing  hooks  and  ladderways  similar  to  those  in  main  lock  will  be 
provided.  Six-inoh  drain  pipes  will  be  inserted  in  the  walls  every  50  feet  at  refer- 
ence 7.0.  A  dry  box  drain  30  inches  in  diameter  will  be  built  of  stone  from  the  exca- 
vation behind  the  walls  at  this  same  elevation,  and  proper  outlets  will  be  provided 
at  the  ends.  The  back  filling  immediately  behind  the  walls,  up  to  reference  25,  to 
be  composed  of  stone  from  the  excavation,  so  disposed  as  to  assist  in  retaining  the 
earth  and  to  prevent  the  accumulation  of  water  behind  the  walls.  The  slopes  at  ends 
of  the  walls  to  be  paved  with  riprap  stone  set  on  edge. 

The  sketch  herewith  shows  the  general  dimensions  and  location  of  the  entrance 
and  the  disposition  to  be  made  of  the  surplus  earth  from  the  excavation. 

In  the  following  estimate  the  cost  of  the  masonry  and  similar  work  has  been  based 
on  the  experience  gained  in  constructing  the  main  lock.  For  the  earth  work  it  has 
been  assumed  that  it  can  be  done  by  contract,  by  parties  with  proper  plant,  at  the 
price  given.  The  prices  used  in  estimating  the  rock  excavation  are  about  what  simi- 
lar work  has  cost  us  under  the  same  conditions,  not  including  the  cost  of  the  plant, 
which  we  already  have. 

Eetimaie  ofcoti, 

2,000  cubic  yards  solid  rook  in  foundations,  at  $1.50 $3,000 

6,500  cubio  yards  solid  rock  in  basin,  at  $1 6,500 

6,000  cubic  yards  solid  rock  under  levee,  at  $2 10,000 

70,000  cubio  yards  earth  inside  of  levee,  at  25  cents 17,500 

12,500  cubio  yards  earth  in  levee,  at  40  cents 6,000 

1,000  square  yards  riprap  paving,  at  $1 1,000 

9,100  cubic  yards  masonry  in  walls,  at  $10 91,000 

250  cubio  yards  extra  cutting  on  coping,  at  $10 2, 500 

7,000  cubic  yards  rook  backfill,  at  50  cents 8,500 

10^000  oubio  yards  earth  backfill,  at  15  cents 1,500 

141,500 
6  per  cent  for  contingencies.... 6, 075 

Total  ultimate  cost 147,570 

It  is  quite  probable  that  considerable  stone  suitable  for  backing  will  be  obtained 
from  the  rock  excavatioik.  All  of  the  stone  neoessaiy  for  the  concrete  will  come  from 
thissooroe. 
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In  addition  to  the  necessary  plant  and  applianoes  we  have  on  liand  the  following 
materials  available  for  the  work : 

822  cubic  yards  roagh  sandstone,  valaed  at $3, 626. 07 

129  cubic  yards  rough  limestone,  valued  at 297. 21 

100  cubic  yards  soabbled  sandstone,  valued  at 400. 00 

200  cubic  yards  sand;  valued  at SOO.OO 

Total 4,623.28 

Very  respectfully,  your  obedient  servant, 

G.  T.  NBLLB8,  AsBUtant  Engineer. 
Gapt.  Dan  C.  Kingman, 

Carps  of  Engineers,  U.  S.  A, 


B  B2. 

OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal  has  been  constmcted  in  accordance  with 
the  project  approved  in  1872  and  modified  in  1877.  It  is  divided  natur- 
ally into  two  parts,  locally  designated  aa  the  upper  and  lower  divisions, 
the  two  being  separated  by  8  miles  of  river  navigation. 

The  upper,  or  Elk  Biver  section,  is  a  lateral  canal  which  overcomes 
the  Elk  liiver  Shoals;  it  has  two  locks,  with  a  total  lift  of  23  feet.  It 
consists  of  an  upper  pool,  formed  by  a  rock-fill  dam,  extending  from 
the  lower  end  of  Browns  Island  diagonally  across  the  river  and  then 
parallel  to  the  shore  to  the  first  lock.  Below  the  first  lock  is  the  canal 
trnnk,  1  mile  in  length,  and  below  the  second  lock  is  a  dredged  chan- 
nel extending  through  Gilchrist  Chute.  The  total  length  of  the  Elk 
Biver  division  is  5  miles. 
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The  lower  division  consiBts  of  an  upper  pool,  one-half  of  a  mile  in 
lengthy  formed  by  an  extension  of  the  canal  embankment  above  Lock  1, 
and  of  eight  intermediate  pools  and  nine  locks,  numbered  from  1  to  9, 
beginning  at  the  upper  end.  The  total  length  is  14^  miles,  and  the 
total  lift  is  85  feet.  The  maximum  lift  of  any  lock  is  13  feet,  at  Lock  6. 
The  locks  are  all  of  the  same  size.  They  have  a  total  length  of  380  feet, 
a  clear  width  of  60  feet,  and  a  length  between  hollow  quoins  of  300 
feet.  The  culverts  are  all  4^  by  6  feet.  With  the  exception  of  Lock  A, 
which  may  be  operated  by  hydraulic  machinery,  hand  power  is  used  for 
maneuvering.    The  average  time  of  lockages  is  17  minutes. 

Although  the  canal  is  naturally  divided  into  two  sections,  as  before 
described,  yet  for  the  purpose  of  oi>eration,  care,  and  administration  it 
is  regarded  as  a  single  work. 

In  March,  1897,  this  section  of  the  river  was  visited  by  a  flood  of 
unprecedented  height  which  inflicted  a  great  deal  of  injury  upon  the 
canal.  A  portion  of  the  damage  has  been  repaired,  but  some  work  yet 
remains  to  be  done.  The  long  masonry  wall  above  Lock  A  of  the 
upper  division  was  breached  in  two  or  three  places,  but  the  water  has 
been  too  high  to  enable  the  exact  extent  of  the  damage  to  be  deter- 
mined. When  the  river  falls  it  is  feared  that  sufficient  water  will  be 
drawn  off  through  these  breaks  to  so  lower  the  surface  as  to  render  the 
approach  to  Lock  A  difficult,  if  not  impossible.  These  breaks  will 
have  to  be  repaired  during  the  coming  low  water,  but  the  cost  of  this 
work  can  not  be  given  until  a  thorough  examination  can  be  made.  The 
flood  brought  an  enormous  quantity  of  drift  into  the  pool  above  Lock 
A,  almost  completely  fllling  it.  A  slight  fall  in  the  river  caused  a 
large  amount  of  this  drift  to  ground,  and  it  required  a  great  deal  of 
hard  work  with  steamboats  and  derrick  boats  to  remove  it.  It  was 
removed,  however,  in  time  to  prevent  any  serious  delay  to  steamboats 
wishing  to  use  the  canal. 

The  high  water  ^so  tlireatened  the  embankments  at  a  number  of 
points  along  the  lower  division,  and  the  section  between  Locks  8  and  9 
was  overflowed  and  several  hundred  feet  of  the  embankment  washed 
away.  This,  however,  was  quickly  repaired.  The  great  discharge  from 
the  small  streams  flowing  into  the  canal  was  more  than  could  be  taken 
care  of  by  the  ordinaiy  waste  weirs.  For  a  short  time  the  water  flowed 
over  the  top  of  the  lock  gates  and  threatened  to  cut  away  the  embank- 
ments between  the  locks  and  the  laud  side.  A  force  was  employed 
day  and  night  to  prevent  this,  and  no  serious  injury  resulted. 

The  exi>ense  of  caring  for  a  work  as  extensive  as  this  is  and  exposed 
as  it  is  to  so  many  destructive  agencies  is  very  much  greater  than  the 
cost  of  oi>eration  alone.  The  United  States  has  at  this  place  11  locks, 
1  steel  aqueduct,  16  miles  of  canal  trunk  and  embankment,  30  miles  of 
telephone  line,  15  miles  of  railroad,  1  dry  dock,  1  sawmill,  1  machine 
shop,  1  carpenter  shop,  9  lock- masters'  houses,  11  assistant  lock-masters' 
houses,  and  19  other  buildings,  quarters,  mess  halls,  storehouses,  etc, 
and  128  acres  of  land  at  the  locks  and  along  the  towpath,  besides  the 
dredge,  steamboat,  derrick  boat,  naphtha  launch,  and  barges,  with  tools 
and  appliances.  To  keep  all  this  in  proper  repair  and  to  prevent  it 
from  deterioration  and  from  desti*uction  involves  a  considerable  annual 
expense.  The  canal  could  be  operated  for  ten  times  the  amount  of 
commerce  that  at  present  uses  it  without  greatly  increased  cost. 

In  the  report  of  Assistant  Engineer  Williamson,  which  is  transmitted 

'  herewith,  a  very  thorough  analysis  of  the  expenditures  and  costs  is 

given,  and  special  attention  is  invited  to  it.    From  this  report  it  appears 

that  the  average  cost  of  operation  and  care  of  a  lock  has  been  about 

970  a  month. 
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Fifteen  streams  of  varyiDg  size  empty  directly  into  the  canal.  At 
every  freshet  they  bring  down  a  certain  amount  of  sediment,  and  bars 
are  constantly  forming  opposite  the  mouths  of  them.  At  the  entrance 
of  both  divisions  of  the  canal  also  a  large  amount  of  silt  accumulates  at 
every  high  water,  and  constant  dredging  is  therefore  required  to  keep 
the  canal  clear.  A  Bucyrus  dredge  of  the  elevator  type,  having  a 
chain  of  24  buckets  each  of  5  cubic  feet  capacity,  is  employed  on  the 
canal  for  this  purpose.  During  the  past  year  61,550  cubic  yards  of 
material  has  been  dredged  by  this  machine  at  an  average  cost,  includ- 
ing repairs  and  maintenance  of  the  dredge,  of  93  per  cubic  yard.  Of 
course  this  very  small  cost  of  dredging  is  due  to  the  fact  that  the 
material  is  discharged  upon  the  bank  through  a  long  pipe,  and  the  con- 
stant attendance  of  scows  and  a  towboat  is  not  required. 

The  sawmill,  dry  dock,  machine  sliop,  and  carpenter  shop,  which  have 
been  located  at  the  canal,  partly  because  it  was  the  largest  and  most 
important  work  on  the  river,  and  partly  because  of  the  water  power 
which  existed  there,  have  been  of  great  value,  not  only  in  making  the 
necessary  repairs  upon  the  canal  itself,  but  also  for  repairing  the  fleet 
employed  upon  the  whole  river.  The  work  done  at  these  various  shops 
is  described  elsewhere  in  this  report  and  is  given  in  detail  in  the  report 
of  Assistant  Engineer  Williamson. 

The  telephone  line,  30  miles  in  length,  which  extends  from  Florence, 
Ala.,  along  the  entire  canal,  crossing  the  river  to  reach  the  upper  divi- 
sion, has  been  of  great  value,  and  is  a  necessary  adjunct  to  the  opera- 
tion and  care  of  the  canal.  It  has  been  kept  in  proper  repair,  the 
average  cost  of  the  maintenance  being  about  914.50  per  mile. 

A  steam  railway  of  4  feet  gauge  extends  along  the  entire  length  of 
the  towpath  of  the  lower  division.  With  necessary  sidings  it  is  15  miles 
in  length.  It  is  absolutely  necessary  to  the  maintenance  of  the  canal, 
and  is  very  convenient  in  its  operation. 

The  canal  is  a  lateral  one,  extending  along  an  unnavigable  portion  of 
the  river.  For  a  very  considerable  portion  of  its  length  the  land  side 
is  a  rocky  bluff,  and  no  road  runs  parallel  to  the  canal  except  the  rail- 
road. If  a  break  occurs  in  the  embankment  of  the  canal,  at  least  one 
level  is  emptied,  and  the  break  can  not  be  reached  with  material  for  its 
repair  by  water.  The  railroad  furnishes  the  only  convenient  and  pos- 
sible means  of  transporting  stone,  earth,  and  other  material  for  such 
repairs  to  the  embankment.  The  locomotives  are  also  used  to  assist 
tows  in  passing  through  the  canal.  The  trunk  being  narrow  an  d  crooked, 
it  is  extremely  difficult  for  a  large  tow  to  pass  through  with  its  own 
power.  The  rolling  stock  consists  of  two  18- ton  locomotives,  2  coaches, 
a  small  springless  open  car,  1  wrecking  car,  and  6  flat  cars,  besides  2 
hand  cars  and  1  velocipede;  an  inspection  car  is  being  constructed. 
Necessary  repairs  have  been  made  to  the  rolling  stock  in  the  shops  dur- 
ing the  past  year.  The  average  number  of  miles  run  by  the  trains  is 
al^ut  2,000  per  month,  at  a  cost  of  about  25  cents  per  engine  mile.  The 
annual  cost  of  maintaining  the  track  has  been  about  $339  per  mile. 
The  greatest  item  of  expense  is  ties,  and  a  very  considerable  number  of 
new  ties  will  be  required  during  the  coming  year. 

During  the  next  low- water  season  it  will  be  necessary  to  paint  the 
iron  lock  gates  and  the  aqueduct  over  Shoal  Greek;  this  will  slightly 
increase  the  ordinary  expense  of  operation  and  care.  The  gates,  the 
aqueduct,  and  the  iron  work  connected  with  them  will  all  be  thoroughly 
deaned  by  a  sand  blast,  whioh  a  soffloieiit  trial  shows  to  be  very  oon- 
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venient  and  effective.  After  mach  investigation  and  after  consaltation 
with  the  Chief  of  the  Bureau  of  Oonstruction  and  Bepair  of  the  Navy 
Department,  it  has  been  decided  to  paint  the  iron  work  with  red  lead, 
nothing  better  or  more  durable  being  known  for  this  purpose. 

In  all  cases  where  work  of  repair  and  construction  of  plant  has  been 
done  at  Muscle  Shoals  Canal  for  other  sections  of  the  river  the  cost  of 
this  work  has  been  carefully  ascertained  and  charged  to  the  proper 
appropriations. 

Much  care  has  been  devoted  during  the  past  year  to  ascertain  the 
unit  cost  of  operating  and  maintaining  the  various  subdivisions  of 
the  canal  plant,  and  it  is  not  thought  that  they  can  be  reduced  below 
the  present  point  without  permitting  the  plant  to  deteriorate,  thus 
involving  largely  increased  expenditure  in  the  future.  It  is  worthy  of 
note  that  the  total  cost  of  operation  and  care  of  this  extensive  work, 
exposed  as  it  is  to  so  many  causes  of  deterioration  and  injury,  is  only 
slightly  in  excess  of  2  per  cent  of  the  sum  expended  in  its  construction. 
I  think  that  this  will  compare  veiy  favorably  with  the  cost  of  main- 
taining and  operating  any  of  the  great  works  on  land  or  water  in  the 
oounti^. 

AhBfraot  of  iMotmenU. 

November  28, 1890 $40,000.00 

July  1,1891 31,792.04 

Jnly  1,1892 46,232.90 

July  1,1893 80,975.19 

July  1,1894 63,772.63 

July  1,1895 64,798.11 

July  1,1896 62,707.46 


Estimate  of  funds  needed  ftrom  apprejtriatian  far  operating  and  core  of  oanaU  and  other 
works  of  navigation  {indefiniie),  to  he  applied  to  eurrent  ea 


Total 368,278.2 

ig  and  core  of  oanals  and  otk 
espeiMM  in  operating  the  MuseU 
ShoaU  Canal]  from  Julyl,  1897,  to  June  30, 1898. 

Amount  required  for  fiscal  Tear  endiuff  June  30, 1888 170, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  exclueive  of  ont- 

Btanding  liabilities 2,020.46 

Additions  allotment  required  for  fiscal  year  ending  June  30, 1888 67, 979. 66 

To  be  expended  as  follows: 

One  assistant  engineer  at  $200  per  month $2,400 

One  overseer  at  $100  per  moDtb 1,200 

One  overseer  of  dredging  at  $86  per  month 1, 020 

One  clerk  at  $100  per  month 1,200 

One  machinist  at  $90  per  month 1,080 

Eleven  lockmasters  at  average  of  $75  per  month 9, 900 

Eleven  assistiCnt  lockmasters  at  average  of  $35  per  mouth 4, 620 

One  carpenter  at  $80  per  month 960 

One  locomotive  engineer  at  $65  per  month 780 

Two  stokers  at  average  of  $50  per  month 1,200 

Forty  laborers  at  average  of  $&  per  month 12,000 

Dredge  and  towboat  crews 9,600 

Subsistence 6,300 

Kepair  of  dredge,  plant,  material,  and  contingencies 11, 740 

Repairs  to  dam  between  Brown's  Island  and  Lock  A 2, 000 

Cleaning  and  painting  iron  gates  of  eleven  locks;  also  cleaning  and  puiuting 

steel  aqueduct •••••••• • 4,000 

Total  for  year 70,000 
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Deiailed  expemM  incurred  for  operating  and  oare  of  MubcU  ShoaU  Canai  dmrimg  ikofiooaX 

year  ending  Jwne  SO,  1S97. 


Motttk. 


OiBoe  Mkd  admlnistntioD. 


SalAriea.  SappUM.     Totel. 


OpOTftting,  eutL  repairs,  etc.  Locks 
A  snd  B  end  1  to  9. 


Labor. 


SabaUt- 


Smpplies. 


Totri. 


Grsnd 
total. 


18M. 


July 

▲ngnst...., 
September. 

October 

Kovember.. 
Deeember .. 


1887. 


Jaanary.. 
February. 
Harob.... 

April 

Mky 

June 


$273.00 
275.00 
275.00 
248.00 
275.00 
275.00 


275.00 
275.00 
275.00 
275.00 
275.00 
275.00 


12.17 
2.91 
1.50 
1.25 

18.26 
&00 


2.15 
".'25 


4.25 
8.50 


$277.17 
277.91 
270.60 
249.25 
288.26 
281.00 


27a  15 
275.00 
275.26 
275.00 
279.25 
278.60 


$B,4S9.99 
5,825.80 
4,895.88 
4,588.58 

8,466.92 
8.409.70 


8,441.96 
2,650.78 
3,251.88 
9, 180. 55 
8,201.54 
2,842.40 


$749.40 
815.63 
482L24 
600.61 
470.04 
615.81 


876.88 
837.14 
879.59 
294.92 
858.97 
395.80 


11,906.44 

"^1,214.65 

919. 41 

975.69 

882.85 


285.91 
424.44 

638.74 
871.20 
777.89 
442.48 


$7,489.18 
'^7,866.08 
6,297.48 
6,188.88 
4,819.81 
4,284.69 


8,779.72 
8,412.86 
4,169.91 
3,846.67 
4,996.40 
8,680l18 


$7,766.30 
7,633.99 
6,578.98 
8,483.13 
5,108.07 
4,615.69 


i.  067.87 
8,687.88 
4,445.16 
i.  121. 67 
4,677.65 
8,968.68 


Total 3,273.00 


88.24 


3,311.24 


45,699.25 


5,845.48 


8,398.26 


59,668.81 


68»$79l86 


Abeiraet  of  propo$al$  for  furnishing  one  gear's  ^uugly  of  fresh  meai  ml  Mueele  Sheale 
Canal  J  opened  at  United  States  Engineer  Office,  Ohattanooga,  Tenn,,  at  noon,  Saturday, 
February  20, 1897. 


No. 


01 
2 
8 

4 


Kame  and  address  of  bidder. 


Cbas.  J.  Halter,  Florence,  Ala 

Price  &31alr,  Florence,  Ala 

J.  E.  Lawler  &,  Co.,  Florence,  Ala. 
Grow  4k  Bros.,  Flotenee,  Ala 


Beef 
poond. 


(hnU. 


9 


Hntton 
poond. 


dents, 
6 
7 
7 
7 


Pork 
ponad. 


6 

7 


a  Lowest  bid;  acceptance  recommended. 

Statement  of  traffic  through  the  Muscle  Shoals  Canal  during  the  calendar  year  ending 
December  SI,  1896,  compared  with  traffic  during  years  ending  December  SI,  189S,  1894, 
and  1895. 


Year  ending  December  81— 

Bstlmated 
Tslne,  1896. 

Arfclolea. 

1893. 

1894. 

1896. 

1898. 

Steamers 

nnmliAr. . 

95 

69 

9 

35 

12,812 

87* 
30 
27 
40 
5,891 

88 
40 
21 
21 
4,578 

lU 

61 

.7 

11 

15.280 

Barees do -- 

Baf& 

do... 

do... 

tons.. 

do... 

Hiscellaneoas  craft 

Tonnage 

...... 

Lnmber 

^^ 

8.127 

1,688 

1.040 
239 
227 
568 

57 
9 

38 
228 
940 
510 

$6,556.25 

Cotton 

!*.M'.'!!I.'II!!*''do!!! 

88,370.00 
8,405.00 
9,318.06 
2.860.00 

Cotton  seed 

Grain 

Hour 

do... 

do... 

280 
691 

68 
141 

178 
600 

Lire  stock 

do... 

565.20 

Coal 

Iron 

do... 

do... 

4 

296 

80 

195 

1,829 

V874 

76.00 
2.280.00 

General  merohandiae 

!-•«» 

do... 

do... 

do... 

8,119 
9,049 

1,201 
19,522 

84.600.00 
2,700lOO 

Total 

16.636 
8,506 

24,348 
666 

^go 

8,880 
2,067 

146,720.60 

PassenMrs.... ••■.■■.-...... ..  . 

nnmliAr 

The  above  la  exolasive  of  Bopplies  carried  by  Qovemment  steameia. 
Tbere  was  no  traffic  daring  the  months  of  Angnst  Mid  September. 
Number  of  lockageB,  1^040. 
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SSPOBT  OF  MR.  8TDNKT  B.  WLLUAMSOV,  ASSISTANT  BNGHTBEB. 

Umttbd  Statbs  Musclb  Shoals  Canal,  Alabama,  June  SO,  1897. 

Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operating  and  care 
of  the  United  States  Muscle  Shoals  Canal  during  the  fiBoal  year  ending  June  30, 1897. 

In  compliance  with  yonr  order  of  October  5,  1^96, 1  transferred  the  work  under 
my  charge  at  Colbert  Shoals  to  my  successor,  and  reported  for  duty  at  Muscle 
Shoals  Canal,  the  latter  having  previously  been  under  the  supervision  of  Mr.  W.  A. 
McFarland,  assistant  engineer. 

OSNERAL  DK8CRIPTION  OF  GANAL. 

Muscle  Shoals  Canal  has  been  constructed  in  aocordance  with  the  project  approved 
in  1872  and  modified  in  1877.  The  canal  is  divided  into  two  parts,  locally  designated 
as  the  upper  and  lower  divisions,  the  two  being  separated  by  8  miles  of  open  river. 
The  former  embraces  the  canalization  at  Elk  River  Shoals,  consisting  of  1.5  miles  of 
canal  and  two  locks.  The  lower  division  includes  14.5  miles  of  canal  and  nine  locks 
that  have  been  constructed  to  overcome  the  obstruction  known  as  Big  Muscle  Shoals. 
The  average  width  of  both  sections  is  90  feet.  Pertinent  to  the  operation  and  care 
of  the  canal  is  the  operation,  maintenance,  and  improvement  of  the  following  prop- 
erty, real  estate,  and  appliances : 

United  States  property  and  plant  at  Mueele  ShoaU  Canal. 


CbAiaoter  of  pMpertjy. 


JLmoiuit. 


Caasl  locks 

Steel  aqnedact 

Canal  tmnk  «Dd  embankment mfles. 

Telephone  line do... 

Railway  (4-foot gaaf^) do... 

Dry  dock 

Sawmill 

Machine  shop 

Carpenter  shop 

Lock  matten^hoiises 

Assistant  look  mnntcrs*  hoases 

Quarters,  mess  hallM,  and  property  hoases  at  Lock  6 

Land  at  looks  and  along  canal acres. 

Bucyms,  dredge 

Steam  flaiboat 

Derrick  hoat 

Naphtha  lannob 


Barges 
Tools  a 


Tools  and  appliances approximate  valae. 


U 

1 

16 

80 

15 

1 

1 

1 

1 

9 

11 

19 

128 

1 

1 

1 

•    1 

6 

$4,500 


Following  the  classification  as  given  below,  a  brief  description  of  the  plant  inci- 
dent to  the  operation  and  .care  of  the  canal  will  accompany  the  statement  of  work 
done  during  the  fiscal  year. 

Canal:  Operation  and  care  of  locks;  maintenance  of  embankment;  dredging  and 
care  of  canal  trunk. 

Kailway :  Maintenance  of  way ;  rolling  stock,  repaiis,  etc. ;  operating. 

Telephone  line:  Operation  and  repairs. 

Machine  shop :  Operation  and  repairs. 

Sawmill :  Operation  and  repairs. 

Buildings:  Improvements  and  repairs. 

Floating  plant :  Operation  and  repairs. 

Diy  dock:  Operation  and  repairs. 

Quarters  and  grounds :  Care  and  improvement  o& 

Miscellaneous. 

GAKAL. 

Operation  and  care  of  looks.— The  general  dimensions  of  the  locks  are  as  follows: 

Vest. 

Total  length 380 

Clear  width 60 

Length  between  hollow  qnoiiis 800 

Average  lift 9.75 

Maximum  lift 12 

Culverts 4iby6 
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With  the  exception  of  Lock  A,  which  Ib  operated  hy  hjrdnnlie  machineTT,  hand 
power  is  nsed  for  manenTeiing,  the  arerage  time  occnpied  in  making  a  lockage 
being  seventeen  minntee.  The  valves  for  the  emptying  and  filling  cnlverts  are  cast- 
iron  balanced  valves,  swnng  on  vertical  shafts  ana  operated  by  double-geared 
winches.  The  npper  gates  of  Looks  5  to  9,  inclosive,  are  smgle  leaves,  extending  the 
fall  width  of  the  locks;  bnilt  of  vertical  I-beams  sheathed  with  wood  on  the  down- 
stream flanges  and  revolving  on  horizontal  axes  located  on  the  miter  walls.  When 
open  to  allow  the  passage  of  a  boat,  they  occupy  a  horizontal  position  in  the  plane 
of  the  miter- wall  coping  and  are  supported  upon  wooden  bents;  the  latter  also  sup- 
port a  horizontal  shaft,  to  which  are  keyed  the  pinions  for  maneuvering.  In  a 
closed  position  the  leaves  incline  upstream  at  an  angle  of  22Q  SO'  with  the  vertical, 
the  water  pressure  being  counteracted  by  tie-rods  to  the  head  wall.  Extensive 
repairs  will  be  necessary  during  the  ensuing  year  to  the  bents  and  operating  gear 
of  the  above  gates.  The  remaining  gates  are  of  the  mitering  type,  bavins  miter 
angles  of  126^  30'.  They  are  constructed  of  horizontal  I-beams  sheathed  with 
wrought- iron  plates  on  the  upstream  flanges  and  are  operated  by  means  of  a  rack 
or  spar  attached  to  the  top  frame  and  a  pinion  on  the  lock  wall.  A  lock  master  and 
watchman  are  employed  for  each  look ;  the  former,  however,  are  skilled  mechanics 
and  are  employed  in  the  shops  or  as  foremen,  leaving  the  locks  in  care  of  tibe  assist- 
ants. In  addition  to  operating  and  caring  for  the  locks  each  assistant  is  required 
to  police  and  improve  the  United  States  property  in  the  vicinity  of  the  locks.  When 
necessary  for  lockages  to  be  made  quickly,  a  ere  «v  of  laborers  Is  detailed  to  aoeist 
the  watchman. 

Detailed  etatemmU  of  repmSm  on  lodfct. 

Lock  A.  Repairing  and  painting  power  houae;  repairing  plunger  of  hydraulio 
machinery. 

Lock  B.  Made  four  wooden  covers  for  valve  ohambert. 

Lock  1.  Turned  up  spindle  for  A-firame. 

Lock  2.  Repairing  walkway  on  upper  gates. 

Lock  3.  Repairing  walkway,  valves,  and  spar  platform;  renewing  miter  posts  of 
upper  gates. 

Lock  4.  Repairing  valves  and  spar  platform ;  repointing  1,590  linear  feet  of  Joints. 

Lock  5.  Renewing  miter  poets  of  lower  gates;  repairing  walkway. 

Look  6.  Repairing  walkways,  spar  platform,  and  railing. 

Lock  7.  Repairing  spars  of  upper  gates  and  walkway;  renewing  miter  posts  of 
lower  gates;  repointing  5,850  linear  feet  of  masonry  Joints. 

Lock  8.  Repairing  maneuvering  gear  of  upper  gate. 

Lock  9.  Repairing  maneuvering  gear  and  tension  rods  of  upper  gates,  railing  and 
spars  on  lower  gates;  making  new  valve  eovers. 

Tablb  a.— Unit  ooet  of  operation  and  oare  of  lodfct. 


Month. 


UM. 


July. 


August.... 
Septamber. 
Oetobtt-.... 
KoTember. 


1887. 


January.. 
February. 
IfArth.... 


^.: 


▲varage. 


I       Vaaaela 
Goat  par  through  eanaL 

lock  for 

11  canal  p.-*  _^ 

lockB.     No-    Coat  per 


$a.96 
88.85 


64.87 
86.87 
67.86 


84.10 


887.60 
17.60 


11.00 
11.86 
48.S 

16.14 
48.80 
46.46 


80.71 


Goat  of  opaiatioa  and  eaia  ef  looks  not 


Do. 
Da. 


SxoaaafruB  addltloBal  < 


iBolndiJig  1  rafls. 
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Maintmanoe  of  embanktMni,—lL  large  nnmber  of  small  leaks  have  been  repaired 
during  the  fiscal  year;  owing  to  the  fact  that  said  leaks  develop  suddenly,  in  the 
form  of  cavities  from  2  to  4  feet  in  diameter  and  extending  into  the  embankment 
variable  distances,  it  is  considered  necessary  to  inspect  the  entire  length  of  the 
lower  division  daily,  so  that  repairs  may  be  made  before  serions  damage  occurs.  The 
flood  of  March,  1S91,  was  without  precedent  locally,  having  reached  3  feet  above 
any  previous  record.  The  extreme  height  may  be  accounted  for  by  the  fact  that 
the  arrival  of  the  crest  of  the  general  nood  over  the  Tennessee  River  system  was 
accompanied  by  continuous  and  severe  local  rains.  The  embankment  was  seriouslv 
tbreateoed  at  various  points,  and  was  therefore  constantly  patrolled  by  the  lock 
watchman  and  especial  details,  in  addition  to  being  strengthened  at  the  weak 
points.  The  greatest  strain  resulted  from  the  rapid  overflowing  of  the  streams 
emptying  into  the  canal.  For  example,  on  the  night  of  March  19  the  water  from 
Second  Creek  stood  1  foot  over  the  embankment  and  lock  wall  at  Lock  2,  also  filling 
the  level  below  and  overflowing  Lock  3,  causing  a  slight  washout  behind  the  walls 
of  the  latter.  At  the  same  time  Blue  water  Cre^,  aided  by  a  few  smaller  streams, 
flooded  the  pools  between  Locks  3  and  5.  Simultaneously  considerable  apprehen- 
sion was  caused  by  the  excessive  strain  on  the  embankment  in  the  vicinity  of  Lock 
6,  from  Six  Mile  Creek,  the  water  being  within  a  few  inches  of  the  top  of  the  coping 
and  flowing  over  the  embankment  at  several  points.  Immediately  below  Lock  8 
the  embankment  sloughed  off,  qu  the  canal  side,  for  a  distance  of  70  feet;  50  car- 
loads of  broken  stone  were  deposited  in  the  breach  as  soon  as  possible,  and  further 
sloughing  prevented.  It  also  became  necessary  to  increase  the  height  of  the  levee 
north  of  Lock  7,  to  protect  the  canal  from  Shoal  Creek.  Look  9  and  the  towpath 
for  700  feet  above  were  entirely  submerged;  200  feet  of  the  submerged  embankment 
washed  out  6  feet  deep,  and  the  rush  of  water  through  the  gap  raised  the  drop  gate 
of  Look  9,  breaking  two  of  the  rods  attaching  the  gate  and  head  wall.  All  repairs 
were  made  without  impeding  traffic. 

MisoellaneouB  work  on  ein5aiiX:i}ienl.— Extending  dry  wall  below  Lock  A;  clearing 
off  weeds  and  brush;  removing  drift  and  repairing  levee  south  of  Lock  6. 

Dredging  and  care  of  canat — Fifteen  streams  varying  in  size  empty  into  the  canal : 
bars  of  greater  or  less  extent  are  constantly  forming  at  the  mouth  of  each.  Said 
bars  are  removed  with  the  Bucyrus  dredge ;  it  is  also  necessary  to  dredge  at  least 
once  during  the  jrear  at  the  entrance  to  both  divisions,  there  being  a  large  accumu- 
lation of  silt  during  the  high  stages.  The  following  dredging  has  been  done  during 
the  year: 

Tabix  B. — Amount  and  cost  of  dredging. 


Month. 

Looation. 

Cnbio 
yards. 

Cost 
per 
unit. 

Bemarks. 

180e. 

July 

Above  Lock  A 

Ifnd 

9,100 
12,010 

10,760 
«.70O 

8,160 

Omtt, 
2 

18i 

AngiiBt 

September 

October 

YlcinUy  Locks  1,  2.  and 

First  Creek. 
VioinityofSecond  Creek. 
do 

Mad,  gravel,  and 

stone. 

MudandcUy 

Mnd,    clay,    and 

graveL 

....     do       .........a. 

60  cnbicyards  of  gravel 

200  cable  yards  of 
gravel  and  stone. 

Namerons  repairs  to 
dredge. 

Dredge  laid  ap. 

If ovemlMr . .  • . . 

do 

I>«cember 

Cleaning    obamber    of 
Lookl 

Hnd 

1897. 
JTaTiaary  ....... 

Febr nary ...... 

March... 

Between  Locks  8  and  9.. 

Above  Locks  A  and  1... 
Vicinity  Locks  A,   B, 

and  I. 
Yidnii^ Looks  land  4.. 

Biprap  and  day.. 
Mnd 

830 

9.225 
10,000 

885 

19 

Xmbankment  washed 
oat  by  flood. 

Anril 

Miy. :;;.;;:::: 

do 

JTnne 

Mud  and  rock.... 

Total.... 

81,560 

'  In  the  latter  part  of  Febmary,  1897^  a  drift  Jam  three-fourths  of  a  mile  long  was 
formed  at  the  entrance  of  the  upper  division.  Immediately  upon  its  formation  a  slight 
fall  in  the  river  caused  portions  of  the  drift  to  hang  on  the  bottom,  and  eight  days  of 
constant  work  with  a  steamboat  and  derrick  boat  were  required  to  break  up  and 
remove  it.  The  **  Parker  Qate''  was  fairly  efficient  in  disposing  of  the  drift  after  it 
had  been  towed  within  a  few  hundred  feet  of  the  gate. 
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Table  C. — Unit  cast  of  maintemtmoe  ofoanal  irwmk  and  embmmktnmi. 


Konih, 


July... 
Anipist  — 
September . 
October.... 
November . 
December. . 


18M. 


1897. 


Jaanery .. 
Febmsry. 
ICMvh.... 

April 

Miy 

June 


ATerege . 


Cost  per 
mile  for 
16  miles 
of  canal. 


$36.36 
8.48 


0.05 

4.87 
37.83 
46.00 
34.95 
10.88 


83.08 


Vee-ela 

through  the 

canal. 


Num-   Coat  per 
ber.      veaael. 


$32.32 
8.24 


2.58 
1.49 
81.85 
80.78 
87.28 
12.88 


19.98 


Coat  not  iti 

Do. 

Do. 

Do. 
Exoeaa  oanaed  by  repairs  to  diedgs. 


Excels  cansed  by  repaii 

Do. 
Inelading  two  mlts. 


Ira  ineident  to  flood. 


TBLEPHONS  UNX. 

Operation  and  repairs.— There  are  90  miles  of  telephone  line,  an  instrument  being 
located  at  each  lock.  Lock  6  is  also  connected  with  the  central  station  at  Florence, 
Ala.,  thus  establishine  commnnication  with  Florence,  Tuscambia,  and  Sheffield,  Ala. 
At  Lock  1,  where  the  une  crosses  from  the  north  to  the  south  bank  of  the  river,  it  was 
considerably  damaged  by  the  recent  high  water. 

Detailed  statement  of  rspairs. — ^Loading,  hauling,  and  distributinff  200  new  poles; 
repairing  breaks  in  line  between  Locks  B  and  1  and  between  Lock  9  and  Florence; 
inspecting  and  making  necessary  repairs  to  instruments  along  line. 

Tablb  D. — Cost  of  operation  and  maintenance  of  telephone  Une, 


Cost  per 

mile  for  80 

miles  of 

telephone 

Ime. 


1890. 


Jnly 

Aagaat. ... 
September. , 

October 

Kovember. . 
December .. 


1897. 


JTanoary... 
Febmary.. 
Marah 

^:::::: 

June 


$1.78 
1.50 
1.68 
L68 
1.17 


.10 
.48 
.58 

•4.42 

.78 
.38 


Ayerage.. 


L21 


•Bxooss  cansed  by  repatrs  laoident  to  flood. 


RAILWAY. 


A  narrow-gauge  (4-foot)  railway  extends  the  entire  length  of  the  towpatfa  on  tHe 
lower  diyision.  It  is  subdivided  into  sections  of  a  hali  mile  each ;  the  latter  are 
also  used  for  locating  leaks  in  the  embankment. 

Maintenance  of  way. — ^The  track  is  ballasted  with  broken  stone,  and  is  in  good  con- 
dition, as  is  eyinced  by  the  fact  that  there  have  been  no  accidents  or  deraihnents. 
A  number  of  cross-ties  require  renewing,  and  it  is  proposed  to  still  further  improTe 
the  roadbed  in  order  to  reduce  the  future  cost  of  maintenanoe  to  a  minimnm. 
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SUUement  of  rmaira.— Ballaatmg.  renewing  ties,  raising  and  lining  track  on  sections 
2,  5, 7, 9, 10,  12, 13,  U,  15,  18,  20, 2i,  25,  27, 28,  and  30^  relaying  and  ballasting  track 
washed  oat  in  the  yioinity  of  Lock  9,  repairing  switch  at  Lock  6,  extending  switch 
of  Lock  l,and  laying  new  side  tracK  at  sawmill;  renewing  cross-ties  and  placing 
gaard  rails  on  Blue  water  Bridge  and  replacing  six  bents  washed  from  beneath  same; 
repairing  track  tools  and  appliances. 

Boiling  stook, — ^The  rollinc  stock  consists  of  2  18-ton  locomotiyes,  1  inspection  car, 
2  coaches,  1  wrecking  car,  6  flat  cars,  2  hand  cars,  and  1  velocipede.  An  observation 
car  is  being  constructed. 

BepairB  to  rolling  stock. — Repairing  laborers'  coach  and  making  rods,  bolts,  and 
hooks  for  same;  repairing  oar  windows  and  babbitting  boxes  for  flat  car;  soldering 
copper  pipe,  filing  brasses,  repairing  headlight  and  ^nding  valves  for  locomotive8| 
repairing  and  painting  roof  of  inspection  car,  sawing  lumber,  framing  tracks  ana 
body^  m^ding  boxes,  making  patterns,  rods,  plates,  bolts,  brackets,  and  turn-buckles, 
erecting  and  painting  observation  car,  oiling,  greasing,  and  cleaning  coaches. 

OperaUug. — ^The  railway  is  a  most  useful  adjunct,  inasmuch  as  it  provides  quick 
and  cheap  transportation  for  men  and  material,  especially  in  oases  of  emergency ;  it 
also  aids  materially  in  passing  steamboats  witn  barges  through  the  canal,  the  cus- 
tom being  to  tow  the  barges  with  a  locomotive.  One  locomotive  is  constantly 
employed  in  towing  barges  or  transporting  men  and  material,  and  it  is  not  infre- 
quently the  case  that  both  are  needed. 

Table  E.— Unit  coot  of  operation  and  maintenance  of  railway. 


Month. 


Cost  per 
mile  for 
16  miles 
of  track. 


Miles  run  by  lo> 
comotlves. 


Num- 
ber. 


Oo«t  per 
engine. 


Remarks. 


1896. 


July 

Angnit.... 
September. 

October 

Norember . 
IXeoember.. 


1897. 


Jannery . . 
Febmary . 
Marob.... 

April 

May 

June 


$24.12 
11.70 


28.86 
24.14 
33.08 
88.08 
85.  SO 
85.88 


1,920 
1.588 


1,827 
1,296 
1,918 
2,182 
1,892 
1,754 


$0.18 
.11 


.26 

.27 
.25 
.26 
.28 
.30 


Cost  not  itemiied. 
Do. 
Do. 
Da 


Average. 


28.25 


1,735 


.22 


MACHINE  SHOPS. 

llie  maohine  shop  is  a  frame  building  66  bv  86  feet,  located  on  the  south  side  of 
the  oanal,  about  500  feet  west  of  Lock  6.  The  power  is  derived  from  a  vertical 
engine  having  a  7  by  9  inch  cylinder  and  30-inoh  driving  pulleyi  the  ayera«;e  number 
of  roTolutions  being  160  per  minute.  Two  air  compressors,  with  8  by  10  mch  cylin- 
ders,  driven  by  a  turbine,  are  used  as  a  duplicate  power  plant.  The  shops  are 
equipped  with  the  following  machinery:  1  lathe  having  14-foot  bed,  24-inoh  swing, 
and  cutting  from  1  to  36  threads  per  inch;  1  lathe  having  7-foot  bed,  12-inch  swing, 
and  cutting  from  1  to  108  threads  per  inch;  1  drill  press  having  16-inch  swing;  1 
shearing  and  punching  machine;  1  planer  20  inches  wide  and  4-foot  stroke;  1  drill 
grinder  iiaving  a  0-inon  emery  wheel. 

Adjacent  to  the  machine  shop  is  a  boiler  room  containing  a  vertical  boiler  for  sup- 
plying the  shop  engine,  and  a  small  pump  for  filling  from  the  canal  a  6,000-gallon 
water  tank  from  which  the  locomotives  are  supplied.  Next  to  the  boiler  room  is  the 
blacksmith  shop  fitted  with  a  forge  and  the  necessary  tools.  Statements  of  the  shop 
work  will  be  found  under  the  classification  to  which  the  work  is  chargeable.  Fol- 
lowing is  a  statement  of  work  pertaining  to  the  operation  and  repairs  of  the  shops 
that  can  not  properly  be  charged  otherwise : 

Made  pipe  rack,  case  for  pipe  fittings,  grindstone  frame,  boxing  and  bolts  for 
same,  set  of  dies  for  bolt  machine,  5  dividers  for  shop  use,  nipple  cutters,  copper 
hammer,  reamer,  water  box  for  blacksmith  shop,  wrench,  punch  and  dies;  turned 
up  shaft  and  pulley  for  srindstone;  repaired  engine,  drill  press  and  blower;  grind- 
ing and  repairing  drills,  lathe  tools,  reamers,  ana  punching-machlne  tools.  Building 
stone  foundation  under  lathe  and  drill  press.    Oiling  and  attending  machinery. 
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SAWMILL. 

The  sawmill  was  erected  and  equipped  daring  the  last  fiscal  year,  and  is  described 
in  the  Annual  Report  of  1896,  page  2088.  In  the  present  year  a  tram  track  has  been 
laid  into  the  mill  to  facilitate  Dandling  lumber,  the  sawdust  carrier  rearranged  ao 
as  to  deposit  sawdust  into  the  tail  race.  The  saw  carriage  has  been  strengthened 
and  extended  and  the  shafting  modified. 

Miscellaneous  work  of  miU.— -Made  leyer  straps,  spike  poles,  oant  hooks,  tram  car, 
tram-track  turntable,  flooring  bits ;  straps  and  wheels  for  extending  saw  carriage. 
Re))aired  roof  of  mill,  log  olinins,  belting,  turbine,  sawdust  chnte,  friction  feed,  and 


tools. 


Table  F. — Atnount  and  cost  of  lumber  sawed. 


Month. 


Sawed. 


Number  of 
feetB.M. 


Planed. 


•tF  ?- 5"m'' 


Gout  per 
1,000  feet 
.B.M. 


Jnly 

Angnst . . . . 
September . 
October.... 
Kovember  . 
December.. 


1896. 


44,327 


$L96 


Jannary . . 
Febrnaiy . 
March  .... 
April 

^y 

Jnne 


1897. 


SI, 060 
27,605 
80.  M0 
84,808 

41,884 
84,165 
88,086 
88,941 
20,468 
29,758 


8.20 
8.15 
2.66 

2.78 

2.12 
1.78 
L82 
L88 
8.11 
2.35 


18,461 
11,184 
23,706 

2,887 
8,036 
16,842 
27,704 
24,856 
28,905 


$1.78 
1.55 
1.52 

1.80 
2.70 
XOO 
1.08 
1.60 
L72 


ToUl. 


859,206 


153,105 


Average  cost  of  logs  per  1,000  feet,  $5.50;  average  cost  of  loading  and  towing,  $2; 
average  cost  of  sawing,  $2.17  per  1,000;  total  cost  of  sawed  lumber,  $9.67  per  1,000; 
average  cost  of  planing,  $1.64;  total  cost  of  planed  lumber  $11.31  per  1,000. 

BTHLDINGS. 

The  local  headquarters  is  located  at  Lock  6 ;  it  embraces  quarters,  mess  halls,  prop- 
erty houses,  shops,  mill,  shelter  for  animals,  locomotive  house,  tool  house,  car  and 
lumber  sheds,  and  boat  houses.  Including  the  above  and  the  lock  houses  there  are 
39  buildings,  24  of  which  are  quarters  for  employees.  All  are  well-built,  carefully 
finished  structures,  and  are  kept  in  good  condition. 

Statement  of  repairs, — Added  kitchen  and  storeroom  to  assistant  engineer's  quarters, 
and  closets  to  lock  watchman's  house  at  Lock  6,  extending  lumber  shed,  ana  adding 
to  sawmill.  Repairing  lockmasters'  houses  at  Locks  1, 3, 6,  and  9,  painting  same  at 
Locks  1, 4,  and  5.  Repairing  lock  watchmen's  houses  at  Locks  4, 5,  and  6 ;  painting 
same  at  Locks  6, 7,  and  8.  Repairing  floor  of  carpenter  shop,  doors  and  blinds  of 
foremen's  quarters,  laborers'  quarters,  roof  of  boiler  room  and  sawmill,  also  paint- 
ing the  latter.  Painting  tool  and  boat  houses.  Erecting  coiJ  shed  and  shelter  for 
Government  animals. 

Table  O.^Unit  cost  of  repairs  and  improvements  to  huildings. 


Ifonth. 


July 

Aosnst.... 
September . 

October 

November  . 
December.. 


1896. 


Jannsry.. 
February. 
March.... 

April 

May 

Jane 


1897. 


Total. 


CoHtper 

building  (80 
buUdiogB). 


IS.  97 


•11.07 
•  10.00 


.77 
.80 
XOO 
8.57 
8.00 
8.68 


48i80 


•  Sreotiiig  shelter  for  Qovemment  animals. 
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FLOATIKO  PLANT. 

The  following  boats  are  used  in  connection  with  the  operation  and  care  of  the 
canal: 


Steamflatboat 1 

Naphtha  launch 1 

Coal  barges 2 


Bnoyrns  dredge 1 

Derrick  boat 1 

Deck  barges 4 


Steam  flatboat, — ^Tbis  is  a  small  flat,  10  by  45  feet,  that  has  been  equipped  with  a 
boiler  and  a  vertical  5  by  6  inch  engine,  and  is  propelled  by  a  stem  wheel,  connected 
to  the  engine  shaft  by  a  sprocket  chain.  It  is  quite  useful  for  transporting  supplies 
from  Florence,  Ala.,  and  between  the  two  divisions ;  also  for  towing  barges  in  the 
canal.  A  second  engine,  similar  to  the  one  in  use^  is  being  rebuilt  and  modified,  and 
will  be  added  to  the  boat,  with  a  view  of  increasing  the  efficiency. 

Bepairs  on  >Ia<5oat.— Rebuilding  engine  and  fitting  same  with  reverse  gear; 
molaing^  casting,  and  fi.nishing  brass  bushing  for  cylinders;  boring  out  crossheads. 
making  iron  towing  knees^  88  feet  of  sprocket  chain,  repairing  splash  bulkhead  and 
painting  boat. 

Dredge  Buojfrus. — The  dredge  is  of  the  elevator  type,  having  the  following  general 
dimensions: 

Hull:  Length,  80  feet;  width,  38  feet,  and  depth,  6  feet. 

Driving  engines:  10  by  14  inch  cylinders;  average  number  of  revolutions  i>er 
minute,  £28. 

Swing  engines:  8  by  8  inch  cylinders. 

Buckets:  Number,  25;  capacity,  5  cubic  feet;  bucket  chain  averages  a  revolution 
in  one  and  three-fourths  minutes. 

Discharge  pipe :  Diameter,  26  inches;  length,  60  feet;  an  extension  (15  feet)  may 
be  added  when  necessary! 

Boiler:  Length.  12  feet;  diameter,  60  inehes. 

Pump  for  flooding  discharge  pipe:  Steam  cylinder,  12  inches;  water  cylinder,  10 
inches;  stroke,  18  inches. 

Capacity:  Depth  of  cut  varies  from  3^  to  10  feet  below  the  water  surface;  width 
of  cut,  80  feet.  Average  number  of  cubic  yards  per  day  of  eight  hours  during  the 
past  year,  — . 

Repairs  an  dredge. — ^Repairing  feed  pump,  knuckle  irons,  pinions,  head  block, 
crank  shaft,  bucket  ladder,  stem  spud,  hopper,  discharge  pipe,  deck  and  injector 
pipe;  painted  hull  and  iron  work. 

Naphtha  lannch. — The  launch  is  nsed  for  making  inspection  trips,  and  is  fitted  with 
a  4-horsepower  naphtha  engine.  The  general  dimensions  are :  Length,  25  feet ;  beam, 
5  feet;  draft,  24  inches.  The  engine  has  been  generally  overhauled  during  the  year 
and  a  new  propeller  fitted  to  the  shaft. 

Derrick  Hoai  and  bargee. — These  are  of  ordinary  construction,  and  are  of  general 
use  in  maintaining  the  canal. 

Bepaire  to  derride  hoot. — Putting  on  spnds  and  easing;  repairing  cabin,  derrick,  and 
smokestack. 

Bejtaire  to  bargee, — Painting,  calking,  and  other  minor  repaira. 

Bmaire  to  U.  8,  8.  Colbert.— RepAinng  wheel,  gau^e  oock,  roof,  and  hull;  made 
rudder  irons,  bolts,  patterns  for  nimaoe  linings,  towing  straps,  cylinder  rings  and 
fhunes  for  remodeling  hull;  planing  and  drilling  earn  frames. 

DBT  DOCK. 

The  dry  dock  was  completed  in  February,  1897,  and  is  located  on  the  north  side  of 
the  canal,  600  feet  west  of  Look  6.  The  general  dimensions  are:  Length,  175  feet; 
width,  60  feet;  total  depth,  7  feet.  The  foundation  is  solid  rock,  the  bottom  having 
been  formed  by  filling  the  irregularities  and  giving  the  necessary  crown  for  drain- 
age, with  chert  well  rammed  into  place.  The  sides  are  built  on  an  angle  of  about 
45  degrees  by  laying  at  this  angle  an  inclined  wall  piece,  supported  by  mud  sills 
and  secured  to  a  longitudinal  timber  bolted  to  the  rock  at  the  foot  of  the  slope. 
The  altars  are  bolted  to  the  wall  pieces  so  as  to  insure  a  2-inch  water-tight  Joint. 
The  entrance  to  the  dock  is  closed  by  a  wooden  drop  gate  40  feet  long,  supported  by 
masonry  abutments.  Since  its  completion  the  dock  has  been  constantly  occupied, 
the  following  boats  having  been  docked  and  repaired :  Steamer  S.  H.  Long,  dredge 
Harwood,  3  derrick  boats.  2  quarter  boats,  and  4  barges.  Details  of  the  repairs  on 
the  above  boats  will  be  round  in  the  report  of  work  done  at  Muscle  Shoals  Canal 
under  the  appropriation  for  improving  the  Tennessee  River. 

Work  done  in  oonetruoUng  drg  dock. — Excavated  193  cubic  yards  of  earth  and  649  of 
solid  rock,  filling  127  cnbio  yards  of  earth  behind  abutments;  drilling,  blasting,  and 
bull  painting  bottom,  grading  side  slopes,  sawing,  framine,  and  erecting  34,500  feet 
B.  M.  in  side  walls;  loading,  depositing,  and  ramming  Shett  in  bottom;  erecting 
drop  gate,  patting  in  gate  valves,  making  eyebolts  for  jLoel  blocks^  and  ezoavating 
emptying  cnlTttrts. 
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QUABTXS8  AHD  GROUNDS. 

The  IJDited  States  owns,  approximately,  128  acres  of  land,  inclnding  the  towpath 
and  reservations  at  the  yarioas  lock  sites.  Said  land  is  being  improved  each  year, 
the  method  being  to  first  clear  it  of  nnderbmsh  and  ditch  such  portions  as  require 
drainage,  and,  finally,  to  make  snch  improvements  as  seem  suitable  by  grading, 
sowing  g^ass,  planting  trees,  building  walks  and  roads,  or  otherwise. 

Statement  of  work, — Grading  at  Locks  2, 4,  5, 6,  and  7  ;  ditching  at  Locks  B  and  6 
and  in  the  vicinity  of  Four  Mile  Creek ;  grading,  and  sowing  grass  at  Locks  A  and  B ; 
sowing  grass  at  Locks  4  and  9 ;  fencing  at  Locks  A  and  6 ;  repairing  roads  and  walks, 
pump  at  spring;  building  stone  arch  culvert  at  Lock  6;  cleaning  and  caring  for 
c^u  arters.  Average  cost  per  month  for  improving  and  caring  for  quarters  and  groiinde 
is  $2.08  per  acre. 

MI8CBLLANEOU8. 

Delaye  to  hoate, — ^The  steamer  Luke  Prior,  Jr.,  was  delaved  at  the  upper  division  for 
about  five  hours,  when  the  entrance  of  the  canal  was  filled  with  drin;  otherwise  the 
oanal  has  been  constantly  open  for  traffic. 

There  have  been  no  accidents  or  injuries  of  moment  to  either  the  plant  or  employees. 

Subeietetioe, — The  average  cost  of  subsistence  per  man  per  month  has  been  $6.44. 

Forage,— The  average  cost  of  forage  has  been  per  animal  per  month  $4.54. 

Mieoellaneoue  work, — Caring  for  Government  animals ;  hauling  provisions  and  sap- 
plies;  repairing  wagon,  stove,  brush  hooks,  derrick,  skiff,  water  tank,  and  range; 
cutting  wood  for  kitchen;  towing  logs  and  material;  loading  and  unloading  ooal; 
storing  ice;  survey ing  United  States  property  of  Locks  2,  5,  and  6;  making  plags 
for  telephone;  sharpening  and  repairing  tools. 

Coat  of  operatien  and  care  of  Mueole  Shoals  Canal,— The  unit  costs  of  operating  and 
maintaining  the  various  subdivisions  of  the  canal  plant  have  been  given  in  the  pre- 
ceding tab&.  It  would  also  seem  well  to  call  attention  to  the  fact  that  the  total 
annual  cost  of  operation  and  maintenance  is  very  slightly  in  excess  of  2  per  oent  of 
the  total  sum  expended  on  construction. 

Very  respectfully,  your  obedient  servant^ 

Sydney  B.  Williamson, 

Aseiatant  Engineer. 

Capt.  Dan  C.  Kingman, 

Corpe  of  Engineers,  U,  8,  A. 


BB3. 

IMPBOVEMENT  OF  FBENCH  BBOAD  RIVEB  AND  LITTLE  PIGEON  BIVER, 

TENNESSEE. 

The  French  Broad  Biver  is  one  of  the  largest  tribataries  of  the  Ten- 
nessee. The  stream  has  its  source  in  North  Carolina  on  the  western 
slope  of  the  Blue  Bidge,  enters  the  State  of  Tennessee  at  Paint  Bock, 
and  after  a  course  of  121  miles  unites  with  the  Holston  Biver  4^  miles 
above  Knoxville,  thus  forming  the  Tennessee  Biver. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  1840  for 
the  purpose  of  improving  the  rivers  of  the  section  then  known  as  the 
<<  East  Tennessee  District,"  and  the  improvement  of  Seven  Islands  Shoals 
of  the  French  Broad  Biver,  about  30  miles  below  Dandridge,  was  begun 
under  direction  of  commissioners  appointed  by  that  State.  The  State 
of  Tennessee  also  built  some  dams  above  Dandridge,  but  these,  with 
the  exception  of  a  few  repaired  by  the  United  States  in  1881,  have  been 
removed  during  the  progress  of  the  work  under  the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  under 
authority  of  act  of  Congress  July  11, 1870,  and  the  report  upon  it  is  to 
be  found  in  the  Beport  of  Chief  of  Engineers  for  1871,  pages  491-494. 
A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act  of  March 
3, 1876,  "from  its  Junction  with  the  Holston  at  Knoxville  to  Lead  vale, 
Tenn."  The  estimate  made  in  1871  was  resubmitted  with  the  report  of 
1876. 

Below  Leadvale,  mouth  of  I^olichucky  Biver,  a  distance  of  90  miles, 
the  river  is  impeded  by  the  surface  obstructions  usually  found  in  monn- 
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tain  streams.  This  stretch  of  river  is  exceptionally  beantlfhl,  broad, 
and  adapted  to  navigation,  especially  below  Dandridge  about  50  miles. 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily 
improved.  From  the  junction  of  the  Nolichucky  River  to  the  Tennes- 
see State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improve- 
ment except  by  slack- water  navigation,  the  fall  being  7  feet  per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low-water  season.  Under  this  plan  operations  have  been 
carried  on  at  the  most  serious  obstructions. 

The  following  appropriations  have  been  made  by  Congress  for  improv- 
ing French  Broad  Biver  in  Tennessee,  viz: 

Act  of— 

Jimel4,1880 $10,000 

Maroh3,1881 3,500 

Aagii6t2,  1882 5,000 

JofyS,  1884 3,500 

Angnst  5,1886 6,000 

August  11,  1888 10,000 


Act  of— 

September  19, 1890 $10,000 

July  13, 1892 16,000 

August  14, 1894 7,000 

Junes,  1896 5,000 

Total 75,000 


The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  including  outstanding  indebtedness,  was  $67,351.33. 

This  expenditure  has  resulted  in  the  improvement  of  ten  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  the 
channel,  removing  fish  traps,  constructing  and  modifying  wing  dams, 
and  revetting  the  banks  when  necessary.  A  list  of  these  ten  obstruc- 
tions, with  their  distances  below  Dandridge  and  the  work  done  at  each 
to  June  30, 1890,  is  given  in  the  Annual  Beport  of  the  Chief  of  Engineers, 
1891,  pages  2262,  2263. 

The  improvements  which  yet  remain  to  be  made  are  generally  of  a 
class  which  can  not  be  economically  and  advantageously  executed  witli- 
out  the  x>ossession  of  a  very  considerable  plant.  A  towboat  and  barges 
are  necessary  to  move  stone  for  the  construction  of  dams  and  the  pro- 
tection of  banks.  Derrick  boats  are  necessary  for  the  removal  of  snags 
and  bowlders  from  the  channel,  and  a  drill  raft  with  steam  drills  is 
needed  for  breaking  up  the  reefs.  Quarterboats  are  also  necessary  to 
conveniently  take  care  of  the  laboring  force.  None  of  these  things 
belong  to  the  t^rench  Broad  Biver,  and  the  appropriations  have  always 
been  too  small  to  permit  of  their  purchase.  For  this  reason  no  work 
was  done  on  the  river  during  the  past  season. 

This  year  it  is  intended  to  take  the  plant  belonging  to  the  Upper  Ten- 
nessee Biver  and  use  it  for  two  or  three  mouths  on  the  French  Broad.  In 
this  way  the  amount  available  can  be  most  economically  and  advanta- 
geously applied  and  more  and  better  work  done  for  the  money  than  in 
any  other  way.  It  is  difficult  to  fully  describe  the  work  that  it  is  pro- 
X)osed  to  do.  At  Hanging  Bock  Shoals  some  extension  of  the  training 
wall  will  be  necessary,  and  a  portion  of  the  caving  bank  will  be  revetted; 
at  two  or  three  other  places  where  improvements  have  been  made  bank 
protection  is  much  required,  and  a  great  many  reefs  and  bowlders, 
small  in  themselves,  but  exceedingly  detrimental  to  low-water  naviga- 
tion, will  be  removed  by  the  tleet.  It  is  hoped  to  do  work  of  this  kind 
over  the  river  as  far  up  as  Dandridge,  50  miles  from  the  mouth. 

No  survey  of  the  river  has  ever  been  made,  and  it  is  therefore  very 
difficult  to  prepare  detailed  plans  for  its  improvement.  The  total 
amount  necessary  to  make  the  improvement,  which  even  at  the  time 
was  not  fully  described^  was  simply  a  guess  based  upon  a  reconnoissance. 
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I  am  of  the  opinion  that  it  will  not  be  sufficient  to  complete  all  the 
Avork  that  must  be  done  to  carry  out  the  improvement  to  the  extent 
proposed. 

The  total  amount  of  money  available  for  improving  this  river  will  be 
expended  before  the  close  of  the  fiscal  year. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
including  outstanding  indebtedness,  was  $253.96. 

The  improvement  of  the  French  Broad  River,  Tennessee,  is  of  impor- 
tance to  the  inhabitants  along  its  banks,  not  only  by  reason  of  its 
increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  a  large  number  of  passen- 
gers being  carried  by  the  small  steamers  that  ply  upon  this  stream. 
The  commerce  consists  principally  of  marble,  sand,  logs,  lumber,  for- 
ft£»^9  ^aiii?  live  stock,  wood,  and  general  merchandise.  The  completion 
of  the  existing  project  of  improvement  will  materially  aid  in  the  devel- 
opment of  the  mines,  and  will  open  a  river  highway  for  the  transporta- 
tion of  the  mineral  wealth  of  the  mountains  and  the  products  of  the  rich 
agricultural  lands  of  the  region  drained  by  the  river  and  its  tributaries. 

LITTLE  PIGEON  RIVER,  TENNESSEE. 

This  stream  is  formed  by  the  junction  of  its  east  and  south  forks  at 
Sevierville,  Tenn.,  and  flowing  northwesterly  for  about  5  miles  it  enters 
the  French  Broad  River  about  32  miles  above  Knoxville. 

An  examination  of  Little  Pigeon  River  was  made  under  the  provisions 
of  river  and  harbor  act  of  September  19, 1890.  The  channel  was  found 
to  be  obstructed  by  rock  reefs  and  gravel  shoals,  the  object  of  the  i>ro- 
posed  improvement  at  the  estimate  of  cost  submitted  ($10,000)  being 
to  open  up  the  river  to  navigation  as  far  as  Oatlettsburg,  about  2  miles, 
permitting  the  passage  of  the  small  steamers  that  ply  upon  the  Frencti 
Broad  River,  and  occasionally  during  extreme  high  water  to  ascend  to 
Sevierville,  5  miles  from  the  mouth  of  the  river.  (See  report  printed 
as  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  session,  and 
Report  of  Chief  of  Engineers,  1891,  pp.  2287-2288.) 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  $15,000 
appropriated  for  improving  French  Broad  River,  Tennessee,  $1,0(M) 
**may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  River."  This 
sum  was  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
river,  described  as  the  only  bad  shoal  below  Catlettsburg.  No  work  was 
done  nor  expenditures  made  during  the  fiscal  year  ending  June  30, 181H». 

The  floating  plant  belonging  to  the  Tennessee  River  while  it  is 
employed  on  the  French  Bro^  River  will  also  be  utilized  in  carrying  on 
the  work  proposed  at  or  near  the  mouth  of  the  Little  Pigeon  River  as 
far  as  the  funds  available  will  allow. 

The  total  amount  expended  to  close  of  fiscal  year  ending  June  30, 
1896,  was  $69,617.95. 

Money  statements. 

FRENCH  BROAD  RIVXB. 

July  1,  1896,  balance  unexpended $5,517.44 

June  30,  1897,  amount  expended  during  fiscal  year 122. 73 

July  1,  1897,  balance  unexpended 5,394.71 

July  1,  1897,  outstanding  liabilitieg 131.23 

July  1, 1897,  balance  available 5,263.48 

( Amount  (estimated)  required  for  coni]>l«'tion  of  oxistin^  projfct 77, 000. 00 

Amountthatcan  beprotitably  expended  in  tiHcal  ^-eartMidiug  June30, 1899  30, 000. 00 
Subniittt^d  in  compliance  with  requirements  of  scc-tions  2  of  river  and  -^ 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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LITTLE  PIGEON  RIVEB. 

Jnlyl,  1896,  balance  unexpended $849.61 

Jnlyl,  1897,  balance  unexpended 849.61 

{Amount  (estimated)  reauired  for  completion  of  existing  project 8, 000. 00 

AnioiiD  tthat  can  be  prontabl^  expended  in  fiscal  year  ending  J  nne  30, 1899  8, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1»66  and  1867  and  of  sundry  dvil  act  of  Jane  4, 1897. 


Commercial  statisHcs  of  French  Broad  River,  Tennessee, 


Articles. 

Tear  ending  December  81— 

Estimated 

1888. 

1884. 

1895. 

1896. 

Talue,  1896. 

• 
Grain 

Tons. 

8.600 

2,200 

300 

580 

150 

5,586 

Tan*, 
28,988 

468 

Tons, 
9,814 
7,414 
606 

480 

400 

10,811 

66 

12 

566 

1,150 

7,041 

6.000 

188 

Tong. 
17,780 
16,260 
6,028 
4.000 
12,150 
8,060 

$838,000 
101, 625 

Lumber 

Flour     ••  .........  .......■•••«••......•>•.••.. 

251.400 

160.000 

8,276 

Lire  stock 

Wood 

OAfiArftl  tnAmli  AndlliA - 

275,400 

Boon  hoIaa      .  ................................. 

2,000 

2,000 

8,750 

88,888 

30 

1,068 

77,400 

2,000 

2,920 

226 

500 

800 

12,000 

1,500 

1,900 
4  000 

c«y  !!!:::™";:;:;:"::::::::i"::"i::::: 

Hay 

45,000 

Logs 

185,735 
1,000 

ghinglee 

Brick 

8,800 

Sand           

14,000 

Tan  bsrk 

8,6<i0 

Railroad  ties 

6,200 

Tohaooo 

21,500 

Fertiliser 

24,000 
82,000 

Produce 

Marble 

40,000 

8,000 

Total 

17,426 

48,886 

42,898 

249.204 

1,469,886 

irnmber  of  passengers  transported  (1896),  21,200. 

Liet  of  steamboats  (stern-wheel)  plying  on  the  French  Broad  River,  Tennessee. 


Kama. 


Length. 


Breadth. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  barges. 


Telephone  and  6  barces . . .. 
Lucile  Borden  and  6  Barges 

Clf.Foucbe 

Onega  and  1  barge 

Oliver  King , 

Flora  Bwan  and  7  barges  ... 


F§et, 

93 

86 

96 
104.06 

60 


JVsC 

19 
14 
14 
18 
8 
11 


Feet, 
2.6 
2.5 
8 

2.5 
2.6 
2.8 


97.47 
55.82 
61.12 
74.77 
29.80 
57.81 


Tont. 
168 
168 


28 

"iio 


la  all,  6  steamboats  of  875.79  tons  burden  net,  and  20  barges  of  574  tons  oapaoitj. 


BB4. 

niPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  GliDch  Eiver  rises  iii  the  Gamberlaud  MoantaiDS,  in  southweslr 
ern  Virginia,  and  flows  in  a  sonth westerly  direction,  generally  parallel 
to  the  Uolston  Biver,  and  empties  into  the  Tennessee  Eiver  at  Kings- 
ton, Tenn.,  104  miles  above  Chattanooga  and  79  miles  below  Enoxville, 
the  length  of  its  coarse  in  Tennessee  l^ing  about  230  miles. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.    The  country 
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drained  by  this  river,  about  4,500  square  miles,  is  mountainous  and  has 
very  meager  transportation  facilities. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Virginia  and  Tennessee.  Osbom 
Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is 
regarded  as  the  head  of  high- water  navigation  on  the  Clinch  Biver. 
It  has  no  low-water  navigation.  (See  Beport  of  Chief  of  Engineers^ 
1876,  pp.  736-747.)  An  examination  of  the  Clinch  Biver  from  Kash 
Ford,  Virginia,  to  Haynes  (or  Walker  Ferry),  Tenn.,  a  distance  of  about 
161  miles,  was  made  in  1880.  (See  Beport  of  Chief  of  Engineers,  1881, 
pp.  1864-1867.)  The  original  project,  submitted  in  1876,  provided  only 
*'  to  improve  the  high -water  navigation  of  this  river,  so  that  there  shall 
be  less  difficulty  and  danger  in  bringing  out  cargoes,  and  so  that  rain 
tides  of  3  or  4  feet  may  be  made  use  of  for  boating  purposes."  This 
was  estimated  at  $26,400.  In  1881  the  engineer  officer  in  charge 
reported  that  he  hoped  to  attain  a  permanent  increase  df  depth  of  water 
in  channel  by  blasting  rock,  etc.,  «<  securing  for  about  146  miles  of  the 
lower  river  at  ordinary  low  water,  from  its  mouth  to  Clinton,  about  2 
feet,  and  from  Clinton  to  Walker  Ferry  (Haynes)  about  1 J  feet,''  adopt- 
ing the  low-water  channel,  which  in  1876  had  been  simply  suggested  as 
a  channel  that  might  be  round  practicable  after  a  careful  survey,  and 
thus  modifying  the  then  existing  project,  but  without  increasing  the 
original  estimate,  which  was  simply  for  high- water  navigation,  by  the 
cost  of  the  channel  projected.  In  1885  the  estimate  was  increased  to 
950,000,  <<  because  it  had  been  found  necessary  to  make  the  channel 
from  two  to  three  times  the  width  thought  sufficient  when  the  original 
estimates  were  made,"  but  the  estimate  was  not  increased,  although  the 
proposed  low- water  navigation  instead  of  the  high- water  navigation 
was  adopted  as  part  of  the  present  project;  therefore  the  balance  of 
the  original  estimate  as  modified  and  remaining  unappropriated,  $8,500, 
is  man&estly  inadequate  to  complete  the  work  as  projected. 

The  examinations  made  of  the  Clinch  Biver  are  not  sufficient  whereon 
to  base  an  estimate  of  the  cost  of  the  projected  low- water  channel  below 
Walker  Ferry,  but  if  radical  improvement  is  to  be  undertaken  it  is 
recommended  that  a  detailed  survey^  be  made  to  obtain  the  data  neces- 
sary to  determine  the  cost,  having  in  view  an  advantageous  and  eco- 
nomical prosecution  of  the  work. 

Above  Walker  Ferry  to  the  Tennessee  State  line,  about  85  miles,  the 
only  projected  improvement  is  to  reduce  the  ledges  and  remove  loose 
rock,  etc.,  sufficiently  to  assist  flatboat  navigation  and  rafting  during 
"rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 


September  19, 1890 $4,000 

July  13, 1892 4,000 

AnguBt  17,  1894 2,500 

Total 41,500 


Act  of— 

June  14, 1880 $10,000 

March  3. 1881 3, 000 

August  2.  1882 3,000 

July  5,1884 6,000 

Augusts,  1886 6,000 

August  11, 1888 5,000 

The  total  amount  expended  to  June  30, 1896,  including  outstanding 
indebtedness,  was  $37,119.20;  the  general  results  attained  by  this 
expenditure  are  that  the  reefs  have  been  reduced,  many  snags  and 
overhanging  trees  removed,  and  several  strong  heavy  wing  and  longi- 
tudinal dams  built,  thus  securing  a  passable  channel  at  stages  of  the 
water  2  or  3  feet  lower  than  before  the  improvement  was  begun. 

Above  Haynes  (or  Walker  Ferry)  special  advantages  were  secured 
about  ten  years  ago  at  Hunter  Shoals,  Sycamore  Shoals,  Hopson 
Shofids,  and  Straight  Shoals. 
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Below  Walker  Perry  (Haynes)  importaDt  work  has  been  done  at  Bla«k 
Shoals  and  Bletcher  Shoals ;  at  Oload  Shoals  seven  dams  have  been  bailt 
and  a  heavy  dam  at  Hibb  Shoals,  which,  with  the  rock  excavation  in 
channel,  have  lessened  the  dangers  to  navigation.  At  Llewellyn  Shoals 
the  improvements  completed  consist  of  reducing  projecting  rocky  points, 
removing  snags,  sand,  and  gravel  from  the  channel,  completing  wing 
dams,  and  constructing  dam  190  feet  long  about  324  feet  below  Moore 
Ferry  or  Ford.  Safe  navigation  at  these  shoals  is  now  reported  possi- 
ble at  a  stage  of  water  from  1  to  1^  feet  lower  than  before  the  work 
done  in  1892  was  begun.  At  Young  Island  the  fish-trap  dam  was  taken 
from  the  chute  south  of  the  island,  but  more  work  is  necessary  to  con- 
fine the  water  to  one  channel  for  the  floating  of  logs  to  the  miUs  below 
the  island. 

In  July,  1892,  partial  examinations  were  made  below  the  mouth  of 
Powell  River,  and  in  October  below  the  mouth  of  Emory  Biver,  having 
in  view  the  ascertaining,  in  a  general  way,  of  what  work  is  necessary 
to  be  done  to  improve  the  channel  to  the  extent  of  securing  a  navigable 
depth  of  2  feet  at  ordinary  low  water. 

It  is  thus  seen  that  no  survey  has  ever  been  made  and  no  detailed 
plans  for  its  improvement  have  ever  been  prepared.  The  estimates  of 
the  amount  necessary  to  improve  it  were  simply  based  upon  rapid  recon- 
naissances made  a  good  many  years  ago.  It  is  evident  that  the  amount 
estimated  was  not  sufficient  for  the  work  proposed. 

The  low- water  navigation  of  the  Olinch  Biver  amounts  to  nothing  at 
present;  all  the  business  that  has  been  done  upon  it  is  at  high  or  inter- 
mediate stages.  The  principal  commodity  carried  consists  of  logs  made 
np  into  rafts. 

The  funds  now  available  amount  to  a  little  over  $4,000,  and  it  is 
believed  that  the  greatest  benefit  to  the  commerce  of  the  river  will 
result  from  applying  this  sum  to  its  improvement  with  reference  to 
the  stages  at  which  it  is  navigable.  A  project  has  therefore  been  pre- 
pared and  approved  for  the  expenditure  of  this  sum  in  removing  snags, 
bowlders,  overhanging  trees,  reefs,  or  other  obstructions,  so  far  as  prac- 
ticable, from  Osborn  Ford,  the  head  of  navigation,  downward  to  the 
mouth.  The  work  to  be  done  is  to  be  such  as  will  tend  to  render  navi- 
gation safer  and  easier  for  steamboats,  flatboats,  and  rafbs  at  the  stages 
at  which  the  river  is  now  used. 

A  party  will  be  assembled  at  Osborn  Ford  and  work  downward  over 
the  river  during  the  present  low-water  season.  This  party  will  be  pro- 
vided with  small  flatboats  for  the  transporation  of  men  and  supplies, 
and  with  tents  for  camping  on  the  shore.  It  will  be  accompanied  by  a 
competent  raft  pilot,  thoroughly  familiar  with  the  navigation  of  the 
river,  who  will  point  out  the  places  that  most  need  improvement.  It 
is  believed  that  in  this  way  the  greatest  good  will  be  secured  to  the 
navigation  interests  of  the  river,  which  the  commercial  statistics  given 
herewith  show  to  be  valuable  and  important. 

Money  statement. 

July  1, 1896,  balance  unexpended $4,380.80 

June  30,  ISI97,  amount  expended  during  fieoal  year 34.00 

July],  1897,  balance  unexpended 4,346.80 

July  1, 1897,  outstanding  liabilitieB 28.84 

July  1,  1897,  balance  avaUable 4,317.96 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  vearendinir  June  30, 1899      8^  600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Commeroial  statiaHei  of  Clinch  Biver,  Tennessee, 


Artidet. 

Tear  ending  December  31— 

Estimated 

1893. 

1894. 

1895. 

1806. 

value,  1896. 

Grain 

Tons, 

94 

10 

5 

160 

Tans. 

1,290 

110 

44 

201 

80 

11,207 

Tons. 

1.276 

71 

766 

1,844 

1 

840 

61,473 

13 

466 

2,150 

Tons. 
5,152 
96 

$67,811 

4,750 

TlonF   .....               ..         ......•...■•«..«. 

Iron  or6 .....>........................•...••■■■>. 

Lumber 

2,876 

32 

1,386 

23,800 

14,564 

1.701 

122  185 

Livestock                         .         ..    .............. 

General  merchandise 

830 

Logs 

119,600 

Cotton 

Coal 

2,800 
665 
170 
50 
40 
1,485 
145 
1.200 

2.800 

Hay 

8.548 

Brick 

1.800 

Stavea 

138 

Tan  bark 

2,400 
5,198 

Railroad  ties 

Produce 

8.488 
800 

Sand 

Total 

608 

12.932 

68,900 

88«456 

857,788 

Number  of  passengers  transported  (1896),  2,634. 

List  of  steamhoats  (stem-wheel)  plying  on  the  Clinch  Biver,  Tennessee, 


Name. 


Length. 


Breadth. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  barges. 


Kingston  and  3  barges 

Tallassee 

Lora 

Maud  and  4  barges , 

J.  C.  Warner  and  2  barges. . 
J.  P.  Eindrick  and  2  barges. 
E.  P.  Dawson  and  4  barges. . 

Key  City  and  1  barge 

Clinton  B.  Fisk  and  2  barges 


Feet. 
55 
60 
70 
79 
142 
112 
60 
80 
100 


Feet 
11 
12 
12 

16.5 
81.6 
20 
10 
15 
18 


Fest. 
8 
2 

2.5 
8.2 
4.6 
8.7 
2.8 
3.2 
8.4 


37.80 
22.16 
22.16 
28.30 
201.05 
125.71 
29.80 
59.45 
78.89 


Tons, 
145 


800 
800 
800 
157.20 
45 
164.00 


III  all,  8  steamboats  of  599.82  tons  burden  net,  and  18  barges  of  1,911 .80  tons  capacity. 


BBS. 

SUEVEY  OF  MOUTH  OF  TENNESSEE  BIVER,  KENTUCKY. 
[Printed  in  House  Doc.  No.  19,  Fifty-fifth  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  (7.,  April  7, 1S97. 
Sir:  I  have  the  honor  to  sabii.it  the  accompanying  copy  of  report, 
dated  March  20, 1897,  with  two  maps,*  by  Capt.  Dan  G.  Kingman,  Corps 
of  Engineers,  giving  the  results  of  a  survey  of  the  mouth  of  the  Ten- 
nessee River,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

The  existing  project  for  the  improvement  of  the  mouth  of  the  Ten- 
nessee River  provides  for  the  preservation  of  Livingston  Point  by 
means  of  bank  protection  and  the  construction  of  pile  and  stone  dikes. 
Captain  Kingman  states  that  this  portion  of  the  river  is  in  good  con- 
dition, having  suf&cient  depth  for  all  purposes  of  navigation,  and  that 

*  Not  reprinted.    Printed  in  House  Doc.  No.  19,  Fifty-fifth  Gongresa^  first  session. 
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steamboats  can  enter  and  leave  it  without  difficulty.  There  appears 
to  be  no  necessity  for  work  of  protection  or  improvement  at  the  mouth, 
so  far  as  the  interests  of  navigation  are  concerned,  but  the  mainte- 
nance of  Livingstbn  Point  is  desirable  and  necessary  in  order  to  pre< 
serve  the  harbor  of  Paducah.  This  point  is  protected  on  both  sides 
by  a  riprapping  of  stone,  and,  in  the  opinion  of  Captain  Kingman,  it 
would  x>eihaps  be  desirable  to  add  to  and  strengthen  the  work  through- 
out. There  is  available  for  this  purpose  about  $19,000,  which  will  be 
sufficient  for  some  time  to  come,  and  arrangements  have  already  been 
made  to  place  a  large  amount  of  stone  on  the  revetment. 

The  local  officer  expresses  the  opinion  that  no  further  appropriation 
or  allotment  is  necessary  at  this  time  for  the  mouth  of  the  river,  and 
his  views  are  concurred  in  by  the  Division  Engineer,  Ool.  J.  W.  Barlow, 
Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.y  Chief  of  Ungineerg^  U.  S.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  dan  o.  kingman,  oorps  of  engineers. 

Engineer  Office,  United  States  Army, 

Ohattanoogaj  Tenn.^  March  20^  1897. 

General:  By  direction  of  the  Secretary  of  War  and  in  compliance 
with  the  provisions  of  section  9  of  the  river  and  harbor  act  of  June  3, 
1896, 1  have  the  honor  to  submit  the  following  report  upon  the  survey 
of  the  mouth  of  the  Tennessee  Biver,  Kentucky: 

In  December,  1895,  a  survey  was  made  in  connection  with  the  improve- 
ment of  Livingston  Point,  Kentucky.  This  survey  necessarily  included 
the  mouth  of  the  Tennessee  Biver.  In  November,  1896,  the  general 
survey  of  the  river  below  Riverton  was  extended  down  to  the  mouth. 
The  results  of  these  two  surveys  are  shown  upon  tracings  which  are 
transmitted  herewith.  These  tracings  are  not  made  to  the  same  scale, 
and  the  survey  of  1895  shows  the  river  at  a  Sfoot  stage;  that  of  1896 
has  the  soundings  and  water  surface  reduced  to  extreme  low  water.  A 
comparison  of  these  two  charts  shows  that  there  has  been  no  change  in 
this  vicinity  in  the  past  year.  They  both  show  that  the  mouth  of  the 
Tennessee  Biver  is  in  a  good  condition  and  has  sufficient  depth  for  all 
purposes  of  navigation,  and  that  steamboats  can  enter  it  and  leave  it 
without  difficulty. 

There  appears  to  be  no  necessity  of  any  work  for  the  protection  or 
improvement  of  the.mouth  of  the  Tennessee  Elver  so  far  as  the  inter- 
ests of  navigation  are  concerned.  The  maintenance  of  Livingston  Point 
is  desirable  and  necessary  in  order  to  preserve  the  harbor  of  Paducah. 
If  Livingston  Point  should  break  away,  the  Tennessee  Biver  might 
unite  with  the  Ohio  above  the  island,  and  finally  a  bar  might  connect 
the  island  with  the  shore  and  in  this  way  destroy  the  harbor  of  Paducah. 
Livingston  Point  is  protected  on  both  sides  by  a  riprapping  of  stone. 
This,  though  generally  in  pretty  good  condition,  is  in  need  of  repair  at 
some  places,  and  it  would  perhaps  be  desirable  to  add  to  it  and  strengthen 
it  throughout.  There  is  on  hand  and  available  for  this  purpose  a  little 
over  $19,000.  This,  in  my  opinion,  would  be  sufficient  for  some  time  to 
come. 
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Arrangements  were  made  a  few  weeks  ago  to  place  a  large  amount  of 
stone  upon  this  revetment,  but  the  very  high  stage  of  the  river,  which 
has  completely  submerged  the  point,  has  caused  these  operations  to  be 
deferred  until  the  river  falls. 

I  do  not  think  that  any  further  appropriation  or  allotment  is  neces- 
sary at  this  time  for  the  mouth  of  the  Tennessee  River. 
Very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 
Captain  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indoraement.] 

U.  8.  Engineer  Office,  Southwest  Division, 

8t.  LouiSj  Mo.^  March  30^  1897. 
Kespectfully  forwarded  to  theOhief  of  Engineers,  United  States  Araiy, 
concurring  in  the  views  of  Oaptaiu  Kingman. 

J.  W.  BARLOWj 

Oolonelj  Carps  of  Engineers^  Diffisum  Bngtneer. 


BB  6. 


SURVEY  OP   EMORY   RIVER,   TENNESSEE,   PROM   ITS   MOUTH  TO   THE 

TOWN  OF  HARRIMAN. 

(Printed  in  Honae  Doe.  No.  22,  Fifty-fifth  Gongnes,  fint  aeselon.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  D.  0.,  April  S,  1897. 

Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  March  18, 1897,  by  Capt.  Dan  G.  Kingman,  Corps  of  Engineers, 
upon  the  results  of  a  survey  of  Emory  River,  Tennessee,  from  its  mouth 
to  the  town  of  Harriman,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  June  3,  1890. 

This  river  is  situated  wholly  in  the  State  of  Tennessee,  flowing  in  an 
easterly  direction,  and  emptying  into  the  Clinch  Eiver  about  4  miles 
from  the  mouth  of  the  latter.  The  Clinch  River  in  turn  empties  into 
the  Tennessee  River  at  the  town  of  Kingston. 

Captain  Kingman  is  of  the  opinion  that  an  improvement  to  secure 
low-water  navigation  in  the  Emory  would  be  valueless  unless  it  was 
extended  to  the  mouth  of  the  Clinch,  and  that  the  improvement  of  these 
streams  with  a  view  to  obtaining  open-channel  navigation  is  impracti- 
cable. 

The  plan  of  improvement  proposed  in  the  report  contemplates  the 
construction  at  Kingston  of  a  lock  and  a  dam,  the  latter  to  be  provided 
with  four  bear- trap  sluices  to  be  placed  next  to  the  lock  and  to  serve  as 
the  movable  portion  of  the  dam.  The  total  cost  of  the  proposed  work 
is  estimated  at  $260,000.  It  is  stated  by  the  local  officer  that  the  method 
of  improvement  thus  outlined  would  aftbrd'not  only  a  perfect  low-water 
navigation  to  Harriman  on  the  Emory,  but  would  at  the  same  time 
effect  an  improvement  on  the  Clinch  by  backing  up  the  water  for  a 
probable  distance  of  20  or  25  miles,  and  in  his  opinion  the  river  is 
worthy  of  improvement  in  accordance  with  the  plans  proposed. 
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In  transmittiDg  the  paper  to  this  office  the  division  engineer,  Col.  J. 
W.  Barlow,  Corps  of  Engineers,  reported  as  follows: 

Tbis  improvement  wonld  doubtless  be  of  Yalne  to  the  town  of  Haniman,  bnt  as 
the  Tennessee  River,  to  which  the  Emory  is  tributary,  is  navigable  only  daring 
iiiedinm  and  high  stages,  it  seems  questionable  if  so  great  an  expenditure  as  must  be 
involved  in  the  construction  and  maintenance  of  alock  and  dam  should  be  under- 
t:\ken  at  the  present  time,  and  I  would  therefore  recommend  that  the  construction 
of  a  lock  and  dam,  though  a  worthy  improvement,  be  deferred  until  after  the  con' 
tiMuplnted  improvement  for  obtaining  constant  navigation  in  the  Tennessee  River  be 
completed. 

The  benefit  to  the  Clinch  River  by  locating  a  lock  and  dam  at  Kingston  will  be 
inappreciable  unless  supplemented  by  continuiUi;;  the  system  above  at  enormous 
expense. 

The  views  and  recommendation  of  Colonel  Barlow  are  concnrred  in 
by  me. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  S.  Army. 
Hon.  K  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  dan  o.  kingman,  corps  of  engmeera 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.^  March  18^  1897. 

General  :  In  obedience  to  the  direction  of  the  Secretary  of  War  and 
in  compliance  with  the  provisions  of  section  9  of  the  river  and  harbor 
act  of  June  3, 1896, 1  have  the  honor  to  submit  herewith  the  results  of 
the  survey  of  the  Emory  Biver,  in  Tennessee,  from  its  mouth  to  the 
town  of  Harriman. 

The  Emory  Eiver  is  situated  whoUy  in  the  State  of  Tennessee;  it 
flows  in  an  easterly  direction  and  Empties  into  the  Clinch  Biver  about 
4  miles  from  its  mouth;  the  Clinch  Biver  in  turn  empties  into  the 
Tennessee  Biver  at  the  town  of  Kingston,  about  104  miles  above 
Chattanooga. 

The  results  of  the  survey  are  set  forth  upon  the  accdhipanying  charts,* 
and  to  these  charts  have  been  added  copies  of  the  survey  made  by 
Lieut.  John  Biddle,  Corps  of  Engineers,  of  the  Clinch  Biver  from  the 
mouth  of  the  Emory  to  the  Tennessee.  The  survey  shows  that  the 
Emory  Biver  is  coniined  between  high  banks;  that  it  has  a  width  suffi- 
cient for  all  purposes  of  navigation;  that,  as  is  the  case  with  all  rivers 
of  this  kind,  it  is  made  up  of  a  series  of  deep  pools  separated  by  reefs 
or  bars.  This  is  clearly  shown  upon  the  accompanying  longitudinal 
proiile.  The  proiile,  of  course,  is  very  much  distorted.  If  the  horizon- 
tal scale  was  the  same  as  the  vertical  scale,  the  length  of  the  profile 
would  be  200  yards. 

The  obstructions  to  the  navigation  of  the  Emory  Biver,  aside  from  a 
few  snags  which  could  easily  be  removed,  are  the  bars,  upon  which  at  low 
water  there  is  probably  not  much  more  than  a  foot  of  navigable  water. 
The  discharge  of  the  Emory  Biver  was  measured  at  about  a  2-foot 
stage,  which  corresponds  as  near  as  may  be  to  the  normal  stage  of  the 
river.  It  amounts  to  290  cubic  feet  per  second.  This  discharge  is  alto- 
gether too  small  to  permit  the  river  to  be  imi)roved  by  dredging  or  by 
the  construction  of  wing  dams  or  training  walls.    The  former  method 

*  Not  printed. 
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would  simply  lower  the  surface  of  the  water,  and  the  latter  would 
accelerate  the  current  without  greatly  increasing  the  depth. 

The  distance  from  the  mouth  of  the  Emory  to  the  town  of  Harriman 
is  about  12  miles,  and  from  the  mouth  of  the  Clinch  to  the  mouth  of  the 
Emory  the  distance  is  about  4  miles,  making  the  total  distance  from 
Harriman  to  the  Tennessee  Eiver  16  miles.  As  will  be  shown  from  the 
iDDgitudinal  section  and  from  the  accompanying  charts  of  the  Clinch 
Kiver,  the  navigation  in  it  at  low  water  is  as  bad  or  even  worse  than 
it  is  in  the  Emory.  An  improvement  which  should  secure  low- water 
navigation  in  the  Emory  would  be  valueless  unless  it  was  extended  to 
the  mouth  of  the  Clinch.  The  normal  condition  of  both  these  rivers  is 
a  low  stage.  The  high  water  which  results  from  rainfall  comes  quickly 
and  quickly  subsides.  These  freshets  are  locally  known  as  <Hides;^ 
advantage  is  taken  of  them  to  transport  lumber  in  rafts  and  to  make 
occasional  trips  with  steamboats,  but  they  are  of  such  irregular  occur- 
rence and  short  duration  that  no  reliable  system  of  navigation  is  at 
present  possible  on  either  of  these  rivers.  The  fall  at  low  water  from 
what  is  known  as  the  ^^  Steamboat  Landing"  in  Harriman  to  the  month 
of  the  Clinch  is  a  little  less  than  11  feet;  the  discharge  of  the  Clinch 
Eiver  is  not  known,  but  from  its  size  and  length  it  must  considerably 
exceed  that  of  the  Emory. 

A  very  simple  and  complete  improvement  of  the  Emory  Biver  is  pos- 
sible by  the  construction  of  a  dam  at  Kingston,  on  the  Clinch,  this 
dam  to  be  capable  of  raising  the  surface  of  low  water  12  feet.  A  proper  ' 
location  of  the  dam  would  be  at  or  near  the  point  marked  <'  Upper 
Landing,"  at  Kingston.  The  bottom  of  the  river,  as  shown  by  borings 
at  this  place,  is  of  solid  limestone  rock.  From  this  point  down  to  the 
mouth  of  the  river  the  depth  is  sufficient  at  all  times  for  all  purposes 
of  navigation.  The  width  of  the  river  at  this  point  is  about  700  feet 
I  would  recommend  the  construction  of  a  lock  near  the  right  bank  of 
the  river  where  the  water  is  deepest,  the  height  of  the  lock  walls  being 
such  as  to  pel  mit  the  operation  of  the  lock  until  the  water  attains  a 
stage  about  12  feet  higher  than  the  top  of  the  dam.  The  lock  should 
be  of  the  same  size  as  those  in  the  Muscle  Shoals  Canal — that  is  to  say, 
60  feet  wide  and  300  feet  long.  It  should  be  connected  with  the  right 
bank  by  a  dam  having  a  height  equal  to  that  of  the  lock  walls.  !Next 
to  the  lock  should  be  placed  four  ''bear- trap"  sluices,  each  50  feet 
long;  these  would  constitute  the  movable  portion  of  the  dam.  The 
remainder  of  the  dam  should  be  made  solid  and  permanent,  having  its 
crest  at  a  height  of  12  feet  above  low  water.  On  a  rise  of  the  river 
one  or  more  of  the  bear-trap  gates  could  be  lowered  to  keep  the  pool 
at  its  normal  level.  On  a  further  rise  all  the  sluiceways  could  be  low- 
ered or  opened,  and  thus  occasion  a  more  speedy  backing  out  of  the 
dam;  the  lock  could  be  used  until  a  sufficient  depth  existed  over  the 
400foot  fixed  dam,  when  all  navigation  could  be  over  this.  A  reverse 
operation  as  the  discharge  of  the  river  diminishes  would  put  the  lock 
in  operation  and  keep  the  pool  at  its  proper  height. 

I  estimate  that  the  fixed  dam  would  cost  about  $80  a  linear  foot,  or 
$32,000  in  all;  the  bear-trap  sluice  about  $275  a  linear  foot,  or  $55,000 
in  all.  The  lock,  for  which  no  excavation  would  be  necessary,  would 
cost  about  $150,000.  To  this  should  be  added  about  10  per  cent,  or 
$23,000,  for  contingencies;  making  the  total  cost  of  the  improvement 
$260,000. 

This  improvement  would  have  the  advantage  not  only  of  giving  a 
perfect  low- water  navigation  to  Harriman  on  the  Emory  Eiver,  but 
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would  at  the  same  time  effect  an  improvemeDt  on  the  Clinch  Biver  by 
backing  ap  the  water  for  a  distance  probably  of  20  or  25  miles. 

It  is  impossible  to  obtain  exact  statistics  of  the  commerce  which 
woald  be  benefited  by  the  proiK>sed  improvement.  Since  the  Emory 
Biver  has  not'beeu  under  improvement  heretofore,  no  separate  record 
of  its  commerce  has  been  kept;  it  has  simply  been  included  with  that  of 
the  Clinch.  In  the  year  1895  about  69,000  tons  of  freight  was  trans- 
ported on  the  Clinch  Biver  system ;  the  valae  of  this  was  about  $440,000. 
J  can  not  say  what  portion  of  this  belonged  to  the  Emory  River,  but 
all  of  it  would  be  benefited  by  the  plan  of  improvement  which  has 
been  proposed.  No  doubt  a  veiy  considerable  commerce  would  be 
developed  as  a  result  of  this  improvement. 

In  order  to  determine  or  at  least  to  form  some  idea  what  this  would 
be,  I  addressed  a  communication  to  Mr.  Walter  C.  Harriman,  of  Harri- 
man,  Tenn.,  and  in  response  to  my  request  he  has  submitted  a  number 
of  letters  bearing  upon  this  subject.  These  letters  are  transmitted 
herewith.  They  are:  A  letter  of  G.  W.  Chandler,  general  manager  of 
the  Harriman  and  Northeastern  Bailroad  Company,  who  writes  partic- 
ularly in  regard  to  the  agricultural  interests;  J.  D.  Bobert,  who  writes 
in  regard  to  the  iron  interests;  J.  T.  Hill,  general  manager  of  the 
Brushy  Mountain  Coal  Mines,  who  writes  in  regard  to  the  coal  inter- 
ests; George  B.  Durell,  president  of  the  Harriman  Hoe  and  Tool  Com- 
pany, who  writes  in  regard  to  the  manufacturing  and  timber  interests; 
Walter  C.  Harriman,  who  writes  in  regard  to  the  present  navigation 
on  the  river;  S.  W.  Williams,  secretary  Business  Men's  League,  who 
writes  in  regard  to  the  general  interests  of  the  town  of  Harriman ;  J.  W. 
Scott,  who  writes  in  regard  to  the  quality  and  quantity  of  coal  naturally 
tributary  to  this  river,  stating  that  the  supply  is  inexhaustible. 

In  view  of  the  foregoing,  I  am  of  the  opinion  that  this  river  is  worthy 
of  improvement  in  accordance  with  the  plans  which  I  have  outlined. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Captain  of  Engineen* 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8*  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  8.  Enginebe  Office,  Southwest  Division, 

St.  Louis,  March  31, 1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  XJ.  S.  A. 
This  improvement  would  doubtless  be  of  value  to  the  town  of  Harri- 
man, but  as  the  Tennessee  Eiver,  to  which  the  Emory  is  tributary,  is 
navigable  only  during  medium  and  high  stages,  it  seems  questionable 
if  so  great  an  expenditare  as  must  be  involved  in  the  construction  and 
maintenance  of  a  lock  and  dam  should  be  undertaken  at  the  present 
time,  and  I  would  therefore  recommend  that  the  construction  of  a  lock 
and  dam,  though  a  worthy  improvement,  be  deferred  until  after  the 
contemplated  improvement  for  obtaining  constant  navigation  in  the 
Tennessee  Biver  be  completed. 

The  benefit  to  the  Clinch  Biver  by  locating  a  lock  and  dam  at  Kings- 
ton will  be  inappreciable  unless  supplemented  by  continuing  the  system 
above  at  enormous  expense. 

J.  W.  Bablow, 
Colonel^  Corps  of  Engineers,  Division  Engineer. 
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lbttbr  of  aenkral  manager,  harriman  and  northeastern  raujkoad  oompant. 

Harriman  and  Northeastern  Bailroad  Company, 

Office  of  Gknkral  Manaqbr, 

JETarrtfitaii,  Temn,,  Febnuarff  t6, 18S7. 

Gentlemen:  Noting  that  the  oity  of  Harrimiuii  through  yonnelyoB,  is  looking, 
a8  far  a«  possible,  to  have  laid  before  the  GovernineDt  authorities  the  importance  of 
the  contemplatea  improvement  of  the  Kmory  Bivcr,  thereby  to  make  same  navigable 
to  the  city  of  Harriman  dnriog  the  whole  year,  as  a  party  of  interest  and  a  repre- 
sentative of  the  Harriman  and  Northeastern  Railroaa,  I  would  most  earnestly  add 
my  influence  in  trying  to  show  up  the  importance  of  said  improvement  as  second  to 
Done,  considering  the  cost  of  same  to  the  mterest  it  will  affect. 

To  make  such  imj^rovements  would  open  an  avenue  of  transportation  beyond  our 
present  conception  m  relation  to  the  many  interests  it  would  affect.  First,  the 
farming  interest  bordering  the  Clinch,  Tennessee,  and  Emory  rivers  would  greatly 
appreciate  the  said  improvement  as  a  means  of  reaching  transportation  in  many 
directions  from  Harriman  as  a  central  railroad  j>oint,  as  well  as  appreciating  the 
supply  or  consumption  of  said  citv.  The  quantities  of  corn  and  hay  now  shipped  at 
incidental  tides  but  foreshadow  how  a  constant  means  of  transportation  would  be 
appreciated.  The  wood-working  factories  of  Harriman  would  be  placed  in  close 
reach  of  great  quantities  of  raw  materials  along  the  banks  of  said  river,  not  nownav- 
iffable,  exceptinff  a  few  months  in  the  year,  when  it  is  not  so  practicable,  on  account 
oT  the  weather,  for  lumbering.  The  great  deposits  of  iron  ore  would  be  easy  of  access, 
thereby  making  certain  the  construction  of  a  blast  furnace  at  your  city,  which  has 
been  so  long  anticipated  and  earnestly  desired,  as  well  as  supylying  present  mills 
with  said  ore  and  giving  an  avenue  for  transportation  under  this  point. 

From  the  standpoint  of  the  Harriman  and  Northeastern  Railroad,  such  an  improTe- 
ment  will  be  greatly  appreciated.  The  immense  coal  field  recently  developed  by  the 
construction  of  the  Harriman  and  Northeastern  Railroad  has  possibilities  of  devel- 
opment second  to  none  in  the  United  States  as  to  large  tonnage  of  soft  coal  and 
its  product,  a  superior  class  of  coke.  This  road  has  not  been  open  for  business  but 
little  over  a  year  and  has  already  operating  mines  of  capacity  or  1,500  tons  per  day. 
They  are  pushing  the  construction  toward  completion  of  zOi)  coke  ovens  at  the 
Brushy  Mountain  plant,  and^they  contemplate  building  at  least  500.  At  incidental 
times  we  constantly  get  wires  to  rush  in  coal  at  our  switch  for  loading  barges  before 
the  water  recedes.  The  present  mining  interests,  as  well  as  two  other  parties  con- 
templating developing  of  mines,  are  anxiously  watching  and  hoping  for  said  improve- 
ment. With  the  Emory  River  navigable  to  your  town  the  year  around,  there 
would  be  thousands  of  tons  of  this  product  shipped  by  said  means.  Such  tonnaze 
always  appreciates  the  cheaper  means  of  transportation,  and  the  towns  of  Knoxville 
and  Chattanooga.  intennediat<e  towns,  and  beyond  will  sladly  appreciate  in  any  way 
at  their  command  means  to  aid  to  the  end  you  have  in  ^ew,  as  they  would  be  mutu- 
ally benefited  looking  to  the  cheaper  fuel,  as  well  as  the  many  other  commodities  of 
interchange.  Show  up  the  points  of  merit,  and  1  do  not  deem  it  will  need  the  polit- 
ical bolstering  often  effectively  used  in  behalf  of  less  meritorious  improvements. 
This  matter  has  been  most  earnestly  urged  upon  myself  by  the  executive  committee 
of  this  company  in  New  York,  and  I  can  say,  so  far  as  their  influence  may  reach,  you 
shall  certainly  have  their  support. 

I  can  not  question  but  if  this  matter  is  laid  projierly  before  Congress  it  will  receive 
at  once  the  proper  aid  to  accomplish  the  end  so  earnestly  desired. 
Respectfully,  yours, 

G.  W.  Chandler,  Oeneral  Manager, 

Messrs.  Walter  C.  Harriman  and  G.  B.  Durell, 

Speoial  dmmitUe  of  the  Bu9ine$8  Mm*B  League  of  ike  diy  of  Harriman,  Teiim 


UETTER  OF  MR.  J,  D.   ROBERTS. 

Harriman,  Tbnn.,  Marek  1,  1897. 
Gentlemen:  In  response  to  your  request  for  an  opinion  as  to  the  benefits  that 
would  result  to  the  iron  interests  of  Harriman  and  vicinity  by  the  improvement  of 
the  Emory  River,  making  it  navigable  for  light-draft  boats  the  ^ear  around,  I  beg 
to  say  that  the  development  of  the  Brushy  Mountain  coal  fields^  which,  in  my  opinion, 
is  the  most  valuable  and  cheaply  mined  body  of  coking  coal  in  the  South,  has  made 
thi«  point  one  of  the  most  desirable  in  the  United  States  for  the  manufacture  of  pig 
iron    anil  the  opening  of  the  Emory  to  year-round  navigation  would  insure  the 
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flnotlon  of  one  or  more  blast  fhrnaoes  here.  Experience  has  shown  that  the  ore 
taken  from  the  large 'field  on  the  Tennessee  River  near  Kingston,  where,  aooordinff 
to  expert  calculations  made  by  the  State  geologists  of  Tennessee  and  other  competed 
geologists,  there  is  something  like  70,(X%,000  tons  of  ore  in  sight,  is  desirable  and 
almost  indispensable  as  a  mixture  with  the  ores  taken  from  the  root  of  Walden  Bidge, 
which  are  now  extensiyely  mined  at  Cardiff,  4  miles  firom  here,  as  well  as  at  this  plaoe^ 
for  consumption  at  Rockwood  and  Dayton,  on  the  Cincinnati  Southern  Railway.  This 
river  ore  is  24  miles  from  Harriman,  by  water,  and,  owing  to  its  great  thickness  and 
cheapness  of  production,  would  be  largely  used  here  if  cheap  water  transportation 
from  the  mines  oould  be  secured. 

Assuming  that  one  blast  furnace  of  modem  construction  was  built  here,  and  that 
not  more  than  one-half  of  the  iron  ore  consumed  should  be  taken  from  the  river 
mines,  there  would  be  60,000  to  70,000  tons  a  year  to  come  up  the  river  to  Harriman. 

Whether  any  considerable  quantity  of  the  product  of  the  furnaces  or  rolling  mill, 
the  latter  now  here,  would  be  shipjied  out  by  river  1  can  not  sav,  but  the  opening 
of  the  river  would  at  least  assure  reasonable  rates  on  this  product  by  rail,  enabling 
us  to  compete  successfully  with  other  points,  and  in  addition  would  have  the  effect 
of  incidentally  increasing  the  river  traffic,  even  if  the  direct  shipment  out  should 
not  be  great.  I  know  of  no  point  where  pig  iron  can  be  more  cheaply  produced 
than  in  Harriman,  when  the  product  of  the  extensive  and  valuable  river  ore  beds 
can  be  shipped  here  the  year  around  by  water  to  meet  the  near-by  WMden  Ridge 
ores  and  tne  coke  product  of  the  Brushy  Mountain  mines.  Should  the  Emory  River 
be  so  improved  as  to  allow  shipments  all  the  year,  I  would  expect  to  see  the  tonnage 
by  river  demanded  by  the  furnace  interest  alone  reaoh  from  60,000  to  125,000  tons 
per  annum  within  the  next  few  years. 
Respectfully, 

J.  D.  ROBBBTS. 

W.  C.  Harbiman  ahd  Obobgb  B.  DuRSLLy  Cii)y. 


UmSB  OF  MANAaSB,  BRUSHY  MOUNTAIN  OOAL  MIIVX0. 

Brushy  Mouiitain  Coal  Minbs, 

Peiroi,  Tenn.,  Marok  1, 1897. 
Gxmiubmxn:  Referring  to  request  of  Mr.  Chandler,  that  I  address  ^ou  a  letter 
regarding  the  advantages  that  would  inure  to  this  section  from  the  openmg  up  of  the 
Emory  mver  to  navigation,  I  beff  leave  to  state  that  safar  as  our  coal  interests  are 
concerned.  I  believe  that  it  woiud  ultimately  lead  to  a  very  large  business.  Our 
facilities  tor  mining  large  quantities  of  coal  for  shipment  to  the  lower  river  points  in 
competition  with  other  mines  are  superior,  in  my  judgment,  to  any  mine  located  any- 
where adjacent  to  the  river  in  this  State  or  Alabama.  Ton,  of  oourse,  understand 
that  to  go  into  such  an  enterprise  would  require  large  capital,  but  I  believe  with  the 
assurance  on  our  part  that  the  coal  can  be  furnished  in  proper  quantities,  others 
owning  steamboats  and  barges  would  take  up  that  branch  of  tne  business. 

I  regret  that  my  limited  time  will  not  sUSow  me  to  enter  into  full  detail  of  my 
views  on  this  subject,  as  it  is  a  matter  of  considerable  interest  to  us  all. 
Very  respectfrilly, 

J.  T.  HiLLy  Manager. 

Gxo.  B.  DuRRLLy  £sq.|  and  W.  C.  Harrimak,  Esq., 

Harriman,  Tgnm* 


ubttbr  of  pbxsidbmt,  harriman  hob  and  tool  compant. 

Harriman  Hob  and  Tool  Company, 

Harriman,  Tenn,,  March  4, 1897. 
Dbar  Sir  :  In  reply  to  your  inquiry  of  a  few  days  ago,  asking  what  benefit  it  would, 
in  my  opinion,  be  to  the  manufacturers  of  Harriman  provided  the  Emory  River  was 
made  navigable  to  Harriman  all  the  year  around,  will  say  that  such  an  improvement 
would  benefit  the  manufacturers  of  Harriman  in  a  great  many  other  ways,  but  espe- 
cially in  two.  which  I  will  name.  First,  it  would  give  us  an  outlet  by  river  for  our 
goo&,  and  thus  make  us  to  a  great  extent  independent  of  the  railroad,  a  condition 
which  is  bound  to  insure  us  low  freight  rates.  Second,  it  would  enable  us  to  draw 
our  raw  material  from  more  distant  points  without  increasing  the  cost  of  transpor- 
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tation  tiierefoT,  and  in  some  oases  would  open  vp  to  the  faotoriee  a  madh  move  desir- 
able sonroe  from  wliicli  to  draw  their  supplies  of  raw  materiaL 

The  wood-workiuff  factories  here,  for  instanoe,  would  then  have  all  the  advantagee 
of  Chattanooga  in  buying  their  lumber,  as  the  logs  conld  be  stoj^ped  at  Kingston 
and  sawed  there  and  shipped  by  boat  here.  Some  of  them  are  doing  this  now,  but 
on  account  of  the  uncertainty  of  navigation  in  the  Emo]^,  they  do  not  do  near  as 
mnoh  of  this  kind  of  business  as  they  would  like  to  do.  we,  ourselves,  have  a  ffto- 
tory  at  Kingston  for  manufacturing  our  handles,  but  do  not  operate  it  more  than 
four  months  in  the  year  because  at  other  seasons  of  the  year  we  can  not  get  the 
handles  to  Harriraan,  except  by  team,  and  this  method  of  transportation  costs  more 
than  we  could  afford  to  pay.  I  know  that  my  neighbor,  Mr.  Rockwell,  of  the  plow 
and  handle  company,  has  been  buying  as  much  of  his  oas  from  Kingston  and  neigh- 
boring towns  on  the  river  as  he  could  get  transported  here.  He  says  that  this  river 
oak  is  mnoh  better  than  the  mountain  oak  and  if  the  river  were  open  the  whole  year 
around  that  he  would  get  all  his  oak  this  way.    Mr.  Dame,  of  the  furniture  oom- 

?any,  and  Mr.  Thorndike,  of  the  measure  factory,  have  made  me  the  same  statement, 
have  not  seen  anyone  connected  with  the  three  other  wood- working  establishments 
in  the  city  since  the  receipt  of  your  request,  but  I  have  heard  them  SX  express  them- 
selves heretofore  as  anxious  that  the  river  should  be  improved  so  they  oonld  draw 
their  lumber  from  the  Clinch  and  Powells  rivers. 

Hie  rolling  mill,  of  course,  is  our  largest  industry  here.  It  has  a  capacity  of  from 
15,000  to  18,000  tons  of  iron  a  year,  and  has,  heretofore,  bought  most  of  its  pie 
iron  from  the  Citico  Furnace  at  Chattanooga,  Tenn.  If  the  river  was  improved 
I  am  told  this  pig  iron  could  come  by  water  to  Harriman,  and  a  verv  large  part  of 
the  product  of  the  mill,  which  goes  to  Knoxville  and  Chattanooga  and  intermediate 
towns,  oould  be  shipped  by  river  also.  In  a  word,  I  believe  that  the  improvement 
of  the  river  would  be  of  very  great  benefit,  indeed,  to  every  factory  that  we  have 
located  here,  and  would  certainly  result  in  the  early  establishment  of  many  more 
fkotories  (especially  a  blast  furnace),  as  then  no  better  location  tlian  Harriman  for 
manufacturing  could  be  found  in  the  entire  country.  ^ 

Tours,  very  truly, 

Obo.  B.  DuBBLLy  PnMeml, 

Mr.  W.  0.  Habbimak,  OUg. 


LBTTBB  OF  ICB.  WALTBR  O.  HABBDffAH. 

FiBST  National  Bank  ov  Habbim ak, 

Harriman,  Tmn.,  Mmrek  6, 1897. 

Mt  Dbab  Sib:  We  were  mnoh  pleased  to  receive  your  favor  of  the  8d,  and  I  am 
very  glad  that  I  am  able  to  furnish  yon  with  the  following  information,  obtained 
from  Mr.  A.  G.  Watson,  a  large  and  prosx|erous  farmer  living  on  the  Emory  River 
below  this  city.  I  can  assure  you  that  tlus  information  is  perfectly  reliable  and  is 
fhlly  confirmeid  by  others. 

Mr.  Watson  lives  Just  below  Webster,  at  a  xioint  on  the  river  known  as  Coopers 
Landing;  has  lived  there  thirty  years.  From  1874  to  1877  six  steamboats  ran 
regularly  on  the  Emory  River  between  here  (some  coming  only  to  Coopers  Landing) 
and  Knoxville,  Chattanooga,  Kington,  and  up  the  Clinch  River,  bringing  to  Coopers 
Landing.  Webster,  and  to  this  point  acrioultural  products,  etc.,  returning  with  coal 
and  pig  iron — the  iron  from  the  old  Elverton  Furnace,  as  I  understand.  The  agri- 
enltnral  products  so  brought  were  for  consumntion  slong  the  Cincinnati  Southern 
road,  then  building,  making  this  place  a  distriouting  pomt.  These  six  steamboats 
made  about  two  mps  per  week  each.  They  were  compelled  to  take  advantage  of 
the  high  water,  or  '^tides."  There  never  has  been  a  time  since  1877  when  more  or 
less  steamers  have  not  come  to  this  point  loaded  with  com,  hay,  and  other  agricul- 
tural products,  averaging  from  one  to  three,  whenever  there  was  a  tide,  per  week. 
Some  years  there  are  no  more  than  three  or  four  tides,  while  at  others  they  are  able 
to  run  two  or  tliree  months  during  the  year.  These  steamboats  have  a  oapaoity 
from  about  100  to  200  tons,  and  always  come  substantially  loaded. 

1  may  be  able  to  reaeh  some  of  the  captains  of  these  steamboats,  although  quite 
difficult  to  do  so,  and  for  purposes  of  confirmation  hardly  neoessary.    Other  informa- 
tion will  be  forwarded  as  soon  as  possible. 
Very  respectfully,  yours, 

WALTBB  0.  HiBBIKAIf. 

Dak  C.  KiNGicAN, 

Captoim,  Vmted  8tatm  Engin^n. 


Digitized  by 


Google 


APPENDIX  B   B — ^BEPOBT   OF    CAPTAIN   KINQMAN.        2323 
UmXE  OW  8BCBBTABT  BUSIHBfiS  MKH'S  LBAOUS  OV  HABRTMAN. 

Busmsss  MxN*8  Lbaguk  of  Harriman,  Tbnk., 

Harriman,  Tenn.,  March  6, 1897. 

Dear  Sir:  Replying  to  yonrreqaeflt  for  some  estimates  relative  to  present  and 
pros^ectiye  oommeroe  npon  the  Emory  Kiver,  I  would  state,  that,  geo^aphically, 
Harriman  is  the  natural  shipping  center  per  railroad,  and  distrihuting  point  via  boat 
for  tiie  entire  territory  drained  by  the  upper  Clinch  and  Powells  rivers,  embraced  in 
the  counties  following,  to  wit:  Roane,  Knox,  Anderson,  Campbell,  Union,  Claiborne, 
and  Grainger.  According  to  the  statistics  of  the  Department  of  Agriculture  for  the 
State  of  Tennessee,  these  counties  produced  in  the  year  1889  on  an  aggregate  of  176,783 
acres  nearly  8,000,000  bushelaof  com,  of  which  Roane  County's  share  was  about  500,000 
bushels.  In  IfS^l  the  average  yield  per  acre  throughout  the  State  was  larger,  which 
resulted  in  an  increase  of  about  30  per  cent  upon  the  same  acreage,  or  about  4,000,000 
bushels.  In  wheat  the  production  in  1889  within  the  above-named  counties  amounted 
to  362,074  bushels  upon  52,437  acres.  In  1891  the  average  State  yield  per  acre  was  a 
trifle  over  11  bushels,  which  would  show  the  production  of  wheat  in  said  counties  to 
have  been  folly  576,000  bushels.  With  the  proper  completion  of  the  contemplated 
improyemente  upon  the  Emory  River,  the  bulk  of  these  products  would  fina  their 
way  to  this  city,  beo*nse — 

First.  Harriman  is  the  only  point  within  the  reach  of  the  producers  where  com- 
petitive freight  rates  are  possible,  all  other  points  beine  dominated  to  a  greater  or 
Jess  decree  by  a  single  railway  line  or  system,  whereas  Harriman  already  possesses 
two — tne  Southern  and  the  Cincinnati,  New  Orleans  and  Texas  Pacific  Railways — and 
the  completion  of  the  projected  and  partially-built  Tennessee  Central  will  add  greatly 
to  her  advantage  as  a  terminal  and  point  of  shipment. 

Second.  Farmers  prefer  sending  their  produce  to  a  point  well  provided  with  bank- 
ing facilities,  all  other  things  being  eoual.  In  this  respect  Hamman  stands  better 
prepared  than  iJmost  any  otner  city  of  its  size  in  the  South,  possessing  two  excellent 
institutionB,  to  wit,  the  First  National  and  Manufacturers'  National. 

As  an  evidence  of  the  truth  of  the  above  statement,  at  certain  seasons  of  the  year, 
even  now,  the  storage  capacity  of  the  city  is  sorely  taxed  with  produce  that  is  sent 
here  by  the  farmers  when  a  favorable  tide  allows,  with  a  yiew  to  future  sale  and 
shipment.  The  amount  that  is  brought  here,  even  under  these  unfayorable  condi- 
tions, is  increasing  Arom  year  to  year,  as  recognition  of  the  above  facts  has  forced 
itself  upon  the  nunds  of  the  farmers,  who  are  very  quick  to  see  the  advantages 
as  a  market  and  point  of  shipment  to  the  great  trade  centers  that  Harriman  already 
possesses. 

Recomicing  these  peculiar  advantaffes,  earlv  in  the  history  of  Harriman  some  of 
Roane  County's  most  energetic  and  substantial  citizens  organized  the  Emory  River 
Transportation  Company,  with  a  view  of  successfully  carrying  on  a  business  as 
indicated  above.  There  has  never  been  any  lack  of  business  for  the  company,  it 
having  been  forced  to  discontinue  any  regular  service  upon  the  Emorv  on  account 
of  the  uncertunty  of  the  water.  It  is  a  fact,  however,  that  our  manufacturers  and 
business  men  always  arrange  to  take  advantage  of  any  satisfactory  tide,  at  which 
times  the  trips  are  resumed. 

Many  other  interests  would  be  affected  besides  those  stated  above,  such  as  lumber, 
manufacturing,  mining,  etc.,  as  a  point  for  the  shipment  of  coal  alone  b^  barges  via 
the  Clinch,  Tennessee,  and  Ohio  rivers  to  points  in  the  Ohio  and  Mississippi  valleys, 
Harriman's  position  for  business  with  an  assured  year-aronnd  waterway  would  be 
almost  nnequaled.  These  other  subjects  can  be  better  handled  by  those  who  are 
better  posted  and  consequently  more  competent. 

Any  service  of  mine  that  will  further  aid  you  in  this  direction  will  be  most  cheer- 
fully rendered. 

Very  truly,  youit,  8.  W.  Williams, 

JSeoniary  BuHneit  Mm'$  L§agu$. 

Hon.  W.  C.  Harrimak, 

Ckairwum  of  tk€  CommiUm  an  B/morjf  Bioer  ImpravemmL 


LRTBB  OF  MB.  J.  W.  800TT. 

East  Tbxxsssbs  Land  Compakt, 

Harrimanf  Tenn,,  March  8,  1897, 
Mt  Dbab  Sib:  In  reply  to  your  fttvor  of  recent  date,  will  say  tbat  if  we  can  suc- 
ceed in  getting  our  rivers  improved,  one  of  the  principal  exports  of  Harriman  and 
vicinity  will  l^  coal. 
The  great  ooal  fielda  of  the  Cumberland  Plateau  lies  in  Morgan,  Scott,  Campbell| 
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and  ADdeTSon  counties,  Tenn.  The  natural  outlet  for  a  great  portion  of  this  ooal 
field  is  Harriman.  The  Cincinnati  Southern  Railroad  runs  along  the  west  aide,  the 
Knoxville  and  Ohio  Railroad  skirts  its  eastern  border,  and  the  Waldens  Ridfe  Diri- 
sion  of  the  Southern  Railway  follows  the  foot  of  Waldens  Ridge  just  outside  of  its 
southern  boundary.  The  area  of  this  ooal  field  contiguous  to  Harriman  embraces 
some  30.000  to  50,000  acres,  on  which  there  are  found  from  3  to  6  good  workable 
seams  of  coal  Arom  above  2  feet  to  6  feet  in  thickness.  According  to  analysis  these 
upper  coal  measures  contain  but  little  sulphur  and  are  generally  low  in  ash,  and 
there  is  no  doubt  that  several  of  the  beds  will  give  large  yields  of  excellent  coke. 
The  general  formation  is  regnlar. 

The  Harriman  and  Northeastern  Railway  runs  from  Harriman  along  the  bank  of 
the  Emory  River  and  enters  into  the  heart  of  this  coal  field.  By  extensions  and  short 
branches  it  can  be  made  to  reach  every  part  of  it.  The  geographical  position  of 
Harriman  at  the  south  end  and  at  the  gateway  to  this  coal  field,  with  the  proposed 
river  improvements,  will  give  it  a  great  advantage  in  competing  for  the  trade  of  the 
South  and  Southwest;  in  fact,  we  will  have  a  monopoly  of  this  trade  so  &r  as  coal 
of  superior  qnalitv  is  concerned. 

Coal  can  be  taken  to  Rockwood,  Dayton,  Chattanooga,  and  South  Pittsburg  to 
supply  the  blast  furnaces  at  these  points  and  to  towns  on  the  Tennessee.  Ohio,  and 
Mississippi  rivers,  etc.,  via  Emory  River  when  so  improved.  I  intended  to  give  you 
an  apnroximate  estimate  of  the  amount  of  coal  in  this  coal  field,  but  suffice  to  say 
that  tne  supply  is  inexhaustible,  and  when  figured  at  a  royalty  ot  8  cents  per  ton,  its 
value  is  over  $100,000,000.  The  proposed  river  improvements  will  be  far-reaohing  in 
their  benefits,  and  I  trust  that  we  may  get  the  necessary  appropriation. 
Yours,  truly, 

J.  W.  Scott. 

Hon.  W.  0.  HarrimaNj  Chairman,  ila 
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IMPROVEMENT  OF  OHIO  RIVER  AND  OF  MUSKINGUM  RIVER,  OHIO. 


REPORT  OF  MAJ.  W.  H,  EEUER,  CORPS  OF  ENGTNEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S97,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMBN'V. 


1.  Ohio  River. 

2.  Operating  snaff  boat  on  Ohio  River. 

3.  Operating  and  care  of  Davis  iHland 

Dam,  Ohio  River,  near  Pittsburg, 
Pennsylvania. 

4.  Movable  Dams  Nos.  2,  3,  4,  5,  and  6, 

Ohio  River. 


5.  Muskingum  River,  Ohio. 

6.  Operating  and  care  of  looks  and  dams 

CD  Muskingum  River,  Ohio. 

7.  Examinations,   surveys,   and   contin- 

gencies of  rivers  and  harbors.    Ob- 
servations on  Muskingum  River. 


BXAMINATIOK. 

&  Ohio  River,  from  Marietta  to  its  month. 


United  States  Engineer  Oppicb, 

Cincinnati^  Ohio,  July  16, 1897. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
on  the  works  under  my  charge  June  30, 1897. 

First  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  was  under  my 
immediate  orders  until  May  15, 1897.  An  acknowledgment  is  due  him 
for  splendid  service  rendered. 

Very  respectftdly,  your  obedient  servant, 

W.  H.  Hbubr, 

Major  ofUngineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  JJ.  8.  Am 


C  C  X. 

IMPROVEMENT  OF  OHIO  RIVER. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  Part  IV,  pp. 
20G2-2063,  is  a  general  statement  of  the  condition  of  the  river,  drain- 
age area,  population,  commerce,  etc.,  and  the  methods  applied  to  the 
improvement. 

During  the  seasons  of  both  1896  and  1897,  operations  were  much 
interrupted  by  high  water,  but  it  is  believed  that  in  general  all  the 
work  carried  on  has  accomplished  the  results  intended,  and  some  of 
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the  best  informed  nver  men  state  that  the  channel  in  the  lower  river 
has  been  mnch  improved  by  the  work  done  last  year. 

Much  of  the  information  contained  in  the  tables  below  relating  to  the 
commerce  of  the  Ohio  Eiver  has  been  furnished  by  Mr.  O.  B.  Murray,  ' 
superintendent  of  the  Cincinnati  Chamber  of  Commerce.    Some  data 
waB  also  supplied  by  Mr.  J.  Frank  Tilley,  assistant  secretary  of  the 
Pittsbnrg  Coal  Exchange. 

WORE  DONE  DURINa  THE  YEAR  IN  DETAII«. 

Dam  between  Davis  and  Neville  Islands^  4,75  miles  below  PiUsburg. — 
Undermining  for  a  length  of  50  feet  was  repaired  by  a  row  of  sheet 
piling,  spiked  to  the  lower  side  of  the  dam,  and  the  river  bed  below 
restored  with  a  filling  of  riprap.  The  labor  was  mainly  performed  by 
the  regular  force  at  Davis  Island  Dam. 

Duffs  bavj  7i  miles  below  Pittsburg. — The  channel  here  is  very  short 
and  crooked,  and  io  low  water  boats  frequently  stick;  in  getting  oflF 
they  scrape  up  piles  of  gravel,  increasing  the  difficulty  of  navigation. 
As  dredging  would  be  injurious  by  draining  the  pool  and  transferring 
the  trouble  to  the  bar  above,  a  boat  with  iron  scraper,  15  feet  wide  at 
the  bow,  was  employed  to  level  the  lumps  of  gravel.  Three  days'  work, 
at  $40  per  day,  put  the  channel  in  good  shape. 

Phillis  Islandy  35  miles  below  Pittsburg. — The  dredging  here  was  done 
at  the  urgent  request  of  the  Pittsburg  Coal  Exchange  and  other  inter- 
ested parties,  the  narrow  channel  being  obstructed  by  two  bars  on  oppo- 
site sides,  so  that  towboats  ascending  with  empties  on  a  low  stage  in 
endeavoring  to  avoid  one  could  hardly  escape  grounding  on  the  other. 
Between  October  1  and  December  8  both  bars  were  removed  to  the 
channel  depth  by  a  hired  dredge,  making  a  comparatively  straight 
course  200  feet  wide.  Total  material  dredged,  16,024  cubic  yards,  at 
30  cents  per  cubic  yard. 

Dams  and  shore  protection  at  Marietta  Island,  168  miles  below  Pitts- 
burg.— ^The  repair  of  two  dams  and  construction  of  loose-stone  dikes 
for  shore  protection  is  stated  in  detail  in  the  report  of  Mr.  Edmund 
Moeser,  appended. 

Survey  of  Ohio  River  from  Marietta  to  Pittsburg. — ^The  river  and 
harbor  act  of  June  3, 1896,  authorized  the  expenditure  of  $25,000,  or 
so  much  thereof  as  might  be  necessary,  on  this  survey,  and  required  a 
report  on  the  number  of  movable  dams  necessary  to  improve  the  river 
between  said  points  to  provide  6  feet  of  water  therein  at  low  water, 
and  the  proper  location  and  probable  cost  of  said  dams. 

Pursuant  to  the  above,  the  survey  was  begun  September  17, 1896, 
and  continued  until  November  30.  All  branches  of  the  work  were 
resumed  June  22, 1897,  and  at  the  end  of  the  year  the  main  transit 
line  had  reached  a  point  53  miles  below  Pittsburg.  Work  during  1896 
was  greatly  retarded  by  high  water.  With  favorable  conditions,  it 
is  expected  that  the  field  work  will  be  completed  by  the  end  of  the 
summer. 

The  survey  is  under  the  efficient  supervision  of  Mr.  B.  B.  Jones, 
assistant  engineer,  an  extract  from  whose  report  is  appended. 

Blennerha^sett  Islandy  184  miles  below  Pittsburg. — The  dam  built  some 
years  ago  between  this  island  and  the  West  Virginia  shore,  with  a  view 
to  concentrating  the  water  in  the  channel  on  the  Ohio  side,  was  reported 
to  have  produced  a  scour  and  caving  of  the  bank  just  below  the  head 
of  the  island,  of  which  owners  complained,  as  no  erosion  took  place 
prior  to  the  building  of  the  dam.    To  check  further  caving  a  project 
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was  approved  Jnne  16, 1897,  for  two  short  spur  dikes  and  rock  revet- 
ment of  the  bank,  at  an  estimated  cost  of  92,400.  Bids  for  the  work 
have  been  invited,  by  circular  letter  and  posters,  to  be  oi>ened  July  6, 1 897. 

Chuyandotte  Bo/Tj  303  miles  beUno  Pittsburg. — Additional  work  for 
improving  the  new  channel  projected  in  1895  (Annual  Beport,  1896, 
part  4,  pp.  2064, 2084)  was  begun  by  the  United  States  dredges  on  June  1, 
a  deeper  and  wider  channel  being  necessary  for  safe  navigation  at  low 
stages. 

By  June  29  the  width  of  channel  had  been  increased  from  125  to 
250  feet  for  a  distance  of  1,500  feet,  giving  safe  passage  for  packets  and 
tows  at  all  stages. 

Oraigs  BaVj  537 J5  fMUss  bdow  Pittsburg. — The  improvement  in  view 
was  the  closing  of  the  crooked  channel  along  the  Indiana  shore  by  two 
loose-stone  dikes,  and  to  aid  the  formation  of  a  straight  channel  on 
the  Kentucky  side  by  dredging.  The  dikes  proposed  were  respectively 
830  and  850  feet  long,  elevation  3  or  4  feet  above  low  water,  12  feet  wide 
at  base,  5  feet  at  crown,  upstream  slope  1  on  1,  downstream  slope  1  on 
2,  with  shore  protection  at  the  root  and  a  dike  head  extending  upstream 
50  feet;  1  row  of  piles  or  guiding  timbers  50  feet  apart,  to  be  driven  on 
line  of  dike,  and  1  pile  at  upper  end  of  head. 

Under  ten-day  circulars  bids  for  these  dikes  were  opened  July  6, 1896, 
and  award  made  to  the  lowest  bidders,  Willard  &  Oomwell,  of  Louis- 
ville, Ky.,  but  tJiese  parties  when  notified  declined  to  carry  out  their 
propMOsai,  and  the  work  was  awarded  to  the  next  lowest  bidders,  Rich- 
ardson &  Hall,  of  Newport,  Ey.  Work  was  begun  September  6,  and 
was  practically  completed  on  November  28,  when  high  water  suspended 
operations;  there  only  remained  the  building  up  of  dike  heads  and 
some  leveling  of  stone  in  one  dike  to  complete  the  work.  Total  stone 
placed  in  both  dikes,  7,227.8  cubic  yards,  at  91.19  per  cubic  yard,  which 
includes  the  piling. 

The  dredging  was  done  between  August  24  and  November  27  by  the 
United  States  dredges  and  a  hired  plant,  giving  a  channel  through  the 
bar  3,800  feet  long,  6  feet  below  low  water,  and  of  a  minimum  width  of 
90  feet  on  the  highest  part  of  the  bar,  which  is  about  one- half  the  Kpace 
required  for  the  safe  passage  of  boats.  The  additional  dredging 
required  will  be  begun  at  once. 

Totftl  ezeftTatioii  made :  Cable  yards. 

By  United  States  dredges,  Augiut  31  to  Norember  27 36,006 

By  plant  hired  from  Wm.  A.  E&k,  Angnst  24  to  Noyember  27 18, 313 

Flint  Isla/nd^  683  miles  below  Pittsburg. — On  completing  work  at 
French  Island  the  Brown  dredging  plant  was  transferred  to  this  place 
to  finish  the  dredging  done  in  1895.  Work  was  carried  on  from  Octo- 
ber 15  until  stopped  by  high  water  on  November  30,  the  area  dredged 
consisting  of  two  parallel  cuts  through  the  gravel  bar  of  5  feet  depth 
at  low  water,  50  feet  wide  for  a  distance  of  1,425  feet,  and  27  feet  wide  for 
afurther  distance  of  2,375 feet.  When  the  work  closed  there  was  a  strong 
current  through  the  line  of  the  completed  cut,  but  apparently  no  tend- 
ency to  wash  out  material,  and  fiirther  dredging  will  probably  be 
necessary.    Total  excavation  during  season,  17.115  cubic  yards. 

A  number  of  embedded  logs  encountered  in  dredging  were  also 
removed. 

French  Island,  761  miles  below  Pittsburg.— ThiB  place  is  one  of  the 
first  to  give  trouble  in  the  lower  river,  and  although  much  benefited 
by  the  dike  work  and  dredging  done  in  1893,  1894,  and  1895,  farther 
effort  was  necessary  to  give  the  channel  the  desired  course,  and  an 
amended  plan  was  approved  for  two  loose-stone  dikes,  050  and  870  feet 
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long,  respectively,  12  feet  wide  at  crown,  with  the  tops  about  2  feet 
above  low  water.  Under  ten-day  circulars,  agreement  was  made  with 
Bedford,  Weikel  &.  Kngent,  of  Evansville,  Ind.,  at  $1.14  per  cubic  jskvd 
for  stone  in  place.  In  June,  1896,  23  piles  80  feet  apart  were  driven 
on  line  of  dikes,  though  not  called  for  in  the  agreement.  Delivery  of 
stone  began  July  14,  and  by  August  29  all  required  was  deposited  on  the 
lines  of  the  dikes,  but  high  water  prevented  about  four  days'  work  of 
shaping  up  to  complete.    Total  stone  expended,  2,127  cubic  yards. 

The  dredging  plant  of  H.  S.  Brown  was  engaged  from  September  22 
to  October  7  in  leveling  off  shoals  in  the  channel  to  required  depth,  also 
removing  a  small  quantity  of  stone  found  on  line  of  old  dike.  Total 
excavation,  4,459  cubic  yards. 

JEvansvillSj  Ind.j  783  miles  below  Pittsburg. — Improvement  of  harbor 
and  prevention  of  cut  off.  The  conditions  prevailing  and  necessity  for 
improvement  were  stated  in  full  in  the  reports  of  Lieutenant-Colonel 
Stickney  (Annual  Eeports  of  the  Chief  of  Engineers  for  1895,  part  3,  p. 
2388,  and  1893,  part  3,  p.  2520)  on  the  respective  subjects.  A  project  for 
the  harbor,  slightly  modified  from  the  plan  proposed  in  the  report  of 
1895,  was  approved  in  August,  1896,  the  work  authorized  being  the 
construction  of  about  six  dikes  of  lengths  varying  from  180  to  1,500 
feet,  on  an  artificial  (rock)  foundation  30  feet  wide  and  1  foot  thick, 
with  two  rows  of  piles  10  feet  apart  and  10  feet  between  rows,  the  space 
between  to  be  filled  with  fascines  of  brush  to  a  level  of  2  feet  above 
low  water,  all  piling  then  connected  by  plank,  the  brush  weighted  with 
stone  to  4  feet  above  low  water,  and  tops  of  piles  sawed  off  to  required 
height. 

Bank  protection. — ^The  plan  adopted  is  to  revet  portions  of  the  bank 
and  bed  of  the  river  on  the  Kentucky  side,  at  some  ten  or  eleven  places, 
fh)m  1  to  6  miles  above  Evansville,  grading  the  bank  where  necessary; 
rock  to  be  laid  to  a  depth  of  1  foot  for  10  feet  above  low-water  surface, 
and  for  a  length  of  about  200  feet  at  each  place.  Below  low-water  sur- 
face brush  mattresses  ballasted  with  stone  will  extend  25  feet  into  the 
river.  Bundled  brush  weighted  with  stone  will  be  used  as  required  in 
low  places,  which  will  prevent  water  from  flowing  through  in  earlier 
flood  stages. 

Both  contracts  for  the  above  works  were  awarded  to  Eichel  &  Arnold 
and  Eigenmann  &  HoUerbach,  of  Evansville, Ind.;  contracts  approved 
January  9, 1897. 

Work  was  begun  June  8  and  continued  on  three  of  the  dikes  until 
the  25th,  when  suspended  by  high  water. 

Material  expended: 

Piles nnmber..      228 

Broflh cords..        15 

Stone cubic  yards..  1,164 

Smbaaikment  at  Shatcneetown^  III.,  848  miles  beloiv  Pittsburg. — ^High 
water  in  the  spring  of  1896  having  washed  away  some  earth  from  this 
work  and  otherwise  endangered  its  stability,  the  residents  requested 
that  the  ftinds  available  (about  $1,370)  might  be  used  in  the  necessary 
repairs.  An  examination  was  made  by  Mr.  J.  K.  Oaldwell,  assistant 
engineer,  and  a  project  submitted  on  July  1, 1897,  for  about  5,000  cubic 
yards  of  earthwork,  at  an  estimated  cost  of  $1,250. 

Oolconda,  IlLj  890  miles  below  Pittsburg. — Accordiug  to  an  examina- 
tion recently  made  by  Mr.  J.  K  CaldwelJ,  assistant  engineer,  it  is 
thought  that  the  dredging  of  the  neck  which  connects  the  large  gravel 
bar  with  the  shore  will  improve  the  lauding,  and  have  some  effect  on 
the  large  bar.    The  project  approved  June  30, 1897,  provides  for  dredg- 
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ing  by  one  of  the  hired  plants  to  a  depth  of  not  more  than  6  feet  below 
low  water  and  as  wide  as  practicable  with  the  amount  available,  $3,000. 
The  work  is  not  yet  begun. 

Hew  Liberty^  Jtt.,  909i  miles  below  Pittsburg. — ^A  petition  was  recently 
filed  by  citizens  of  this  place  for  some  action  regarding  the  caving  of 
the  river  bank,  caused  by  high  water  and  a  slough  back  of  the  town. 
An  examination  has  been  made,  and  the  conclusion  reached  was  that 
no  danger  need  be  apprehended  by  the  citizens  of  that  locality. 

BroMyny  lU.^  923  miles  below  Pittsburg. — About  $21,500  was  expended 
in  1884, 1889,  and  1892  in  the  removal  of  rocks  and  the  cemented  gravel 
reef  in  firont  of  the  village.  Since  the  act  of  June  3, 1896,  appropriat- 
ing $10,000  for  continuing  the  work,  there  has  been  no  low  stage  of  the 
river  when  it  was  practicable  to  ascertain  where  further  work  should  be 
done,  until  June,  1897,  when  Mr.  J.  K.  Caldwell,  assistant  engineer, 
made  the  examination.    A  project  for  the  work  is  being  prepar^. 

Mawnd  Oity^  Ill.j  959  miles  below  Pittsburg. — In  1892  Congress  appro- 
priated $30,000  for  improving  Davigation  at  this  place,  and  most  of  the 
work  projected  was  accomplished  in  1893-94.  (See  Annual  Report, 
1895,  part  3,  p.  2330.)  The  act  of  June  3, 1896,  added  $5,000  to  the  unex- 
pended balance  of  like  amount,  making  $10,000  available  for  continu- 
ing the  work.  A  project  approved  May  21, 1897,  provides  for  continuing 
the  removal  of  the  cemented  gravel  bar  by  dredging  to  a  least  depth 
of  6  feet  below  low  water^  with  one  of  the  plants  hired  under  contract, 
and  by  drilling  and  blasting,  if  found  necessary.  The  work  is  not  yet 
begun,  as  the  river  has  been  too  high  toenable  dredges  to  work. 

Operating  United  States  dredges. — ^The  plant  consists  of  2  dredges,  4 
dump  scows,  and  1  flatboat,  with  a  towboat  as  tender  hired  for  each 
working  season,  fuel  for  operating  the  dredges  being  included  in  the 
contract  price.  As  the  dredging  season  usually  begins  before  the  close 
of  the  fiscal  year,  the  report  necessarily  comprises  operations  during 
parts  of  two  distinct  seasons. 

For  the  season  of  1896  the  tender  was  furnished  by  P.  P.  Lynch, 
under  contract  approved  July  1, 1896,  at  $30.75  per  day  and  $3  i>er  day 
additional  when  at  work  below  Louisville,  Ky.  The  tender  for  1897  is 
furnished  by  Richardson  &  Kraft  |  contract  approved  April  10, 1897, 
at  $30  per  day  and  $2  per  day  additional  for  work  below  Louisville. 

During  1896  dredging  was  much  interrupted  by  high  water  and  was 
also  hampered  by  delay  in  repairs  to  the  OhiOy  which  were  not  com- 
pleted until  the  latter  part  of  October.  Most  of  the  season's  work  was 
therefore  done  by  the  Oswegoj  which  was  sent  early  in  July  to  Wheel- 
ing Greek  Bar,  where  a  sudden  freshet  had  deposited  a  mass  of  debris 
and  made  the  channel  almost  impassable  for  towboats.  The  Oswego 
remained  there  until  the  latter  part  of  August  and  then  went  to  Craigs 
Bar.  Her  work  there  was  suspended  by  high  water  from  October  3 
until  November  6,  when  it  was  resumed  by  both  boats.  (See  Craigs 
Bar,  above.) 

November  27  another  rise  occurred;  and  there  being  no  prospect  of 
further  dredging,  the  fleet  went  to  the  usual  winter  quarters  in  the 
mouth  of  the  Kentucky  Biver. 

On  March  7,  1897,  the  boats  were  brought  to  Cincinnati  for  the 
repairs  necessary  each  season  before  beginning  work,  a  large  part  of 
the  material  dredged  being  very  destructive  to  the  machinery.  The 
repairs  were  finished  in  May,  and  on  June  1  work  was  begun  at  Ouyan- 
dotte  Bar  in  deepening  and  widening  the  channel  dr^ged  in  1895. 
(See  Ouyandotte  Bar,  above.)  This  was  completed  on  June  29,  and  on 
June  30  the  dredging  fleet  left  Guyandotte  for  work  at  Craigs  Bar. 
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The  dredging  operations  have  been  ander  the  efficient  Bapervision  of 
Mr.  E.  J.  Cari)enter,  assistant  engineer,  extraets  from  whose  reports 
are  appended. 

Daring  the  fiscal  year  the  dredges  worked  as  follows: 


Kame  of  looality. 


Wheelinfi:  Creek  Bar,  18M. 

Craigs  Bar,  1896 

Gayandotte  Bar,  1897 

Total 


Material 
dredged. 


OuJb.  yd$. 
14, 179 
86,066 
23,491 


73,730 


Obntrnctiona 
removed. 


Rooka. 


No. 
2 


Weight. 


TWM. 

6 


Hired  dredging  plants. — In  addition  to  the  work  done  by  the  Govern- 
ment dredges,  which  are  kept  fully  employed  daring  the  season,  a  large 
amount  of  excavation  has  been  necessary  on  the  lower  river  to  carry 
out  the  improvements  designed  for  maintaining  navigation  at  low 
stages.  For  this  purpose  two  plants,  each  consisting  of  1  dredge,  1 
towboat,  and  3  dump  scows,  were  hired  under  contract  in  1896  and 
1897.  The  plants  hired  in  1896  were  furnished  by  William  A.  Kirk,  of 
Madison,  Ind.,and  H.S.Brown, of  Quiucy, 111., under  contracts  approved 
August  6  and  15, 1896,  respectively.  TLe  same  parties  were  the  low- 
est bidders  in  1897;  contracts  approved  April  14  and  16,  respectively. 
The  work  done  is  stated  in  the  reports  on  Graigs  Bar,  Flint  Island, 
and  French  Island,  The  cost  of  dredging  by  this  method  daring 
1896  was  about  23^  cents  per  cubic  yard,  which  is  somewhat  higher 
than  the  rate  in  ordinary  seasons  under  favorable  conditions.  Owing 
to  frequent  stages  of  high  water  in  1896  considerable  time  was  lost 
by  inactivity,  and  in  one  instance  the  plants  were  discharged  and 
reemployed  when  the  river  had  fallen,  but  this  course  is  open  to  the 
objection  that  the  plant  when  wanted  may  not  be  available. 

Up  to  June  30, 1897,  continued  high  water  in  the  lower  river  has  pre- 
vented work  by  either  of  the  plants  under  contract  for  this  season. 

Ice  piers. — Under  the  river  and  harbor  act  of  August  17,  1894,  pro- 
viding for  an  ice  pier  at  or  near  Syracuse,  Ohio,  or  at  or  near  Hartford, 
W.  Va.,  "  upon  the  plans  heretofore  adopted  for  such  piers  in  the  Ohio 
Eiver,"  the  latter  site  had  been  selected  as  more  suitable  for  the  needed 
protection,  and  at  the  beginning  of  the  year  a  contract  was  in  force 
with  Walter  S.  Ware  for  a  pier  consisting  of  two  timber  cribs  filled 
with  stone  and  for  the  additional  pier  ^one  crib)  required  by  the  same 
act  in  the  harbor  previously  built  at  Middleport,  Ohio. 

Work  on  the  Hartford  pier  was  begun  in  the  latter  part  of  July  and 
completed  October  6, 1896. 

Material  expended : 

Stone onbic  yards..    3,069 

Timber feetB.M..  96,241 

Driftbolte pounds..    7,569 

MooringringB do....    2,492 

Total  cost  of  material,  $4,659.55. 

The  Middleport  pier  was  begun  October  7  and  finished  November  11, 
1896. 

Material  expended: 

Stone enbio  yards..    1,062 

Timber feet  B.M..  45,263 

Driftbolts pounds..    3,381 

Mooringrings ^ do....     1,246 

Total  cost  of  material,  $1,901.87. 
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The  ice  harbor  at  Syracuse,  Ohio,  named  as  alternative  in  the  act  of 
1894,  was  afterwards  included  in  the  act  of  1896,  which  also  required  a 
harbor  at  or  near  the  mouth  of  the  Big  Hocking  Kiver.  At  the  latter 
place  the  best  site  was  found  to  be  on  the  West  Virginia  side,  opposite 
flockingport,  where  there  is  a  rock  bar  or  ledge  favorably  situated  on 
a  convex  shore  with  deep  water  below  and  where  coal  fleets  occasionally 
make  a  harbor. 

Projects  have  been  submitted  for  building  ice  piers  by  contract  at 
both  of  these  localities,  each  to  consist  of  two  cribs,  at  an  estimated 
cost  of  $7,000  for  each  harbor.  Bids  for  this  work  have  not  yet  been 
advertised.  The  Secretary  of  War  has  authorized  that  the  work  for 
the  present  be  deferred. 

A  general  description  of  the  construction  of  ice  piers  on  the  Ohio,  with 
other  information  on  this  subject,  is  given  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1893,  part  3,  page  2446,  and  for  1896,  part  4, 
page  2068. 

Sncroaehm&nU. — ^Violations  of  the  law  prohibiting  the  building  of 
structures  or  dumping  of  material  that  may  become  obstructions  to  the 
waterway  are  much  less  firequent  than  formerly,  owing,  no  doubt,  to  the 
fact  that  the  enactments  on  this  subject  have  become  more  generally 
known.  Where  encroachments  have  been  commenced  the  parties  have 
ceased  as  soon  as  notified,  and  during  the  year  it  has  not  been  neces- 
sary to  report  any  case  to  the  legal  authorities. 

Harbor  lines. — Office  work  on  the  location  of  harbor  lines  at  Pittsburg 
was  continued  until  January,  1897.  At  Wheeling  work  was  begun  in 
February  and  continued  until  April  in  making  observations  and  obtain- 
ing data  of  high- water  stages  and  also  in  establishing  permanent  bench 
marks  when  practicable.  Similar  work  was  then  taken  up  at  Oincin- 
nati  and  continued  until  June. 

In  July.  1896,  the  Wheeling  Bridge  and  Terminal  Bailway  Oompany 
made  application  to  the  Secretary  of  War  for  permission  to  lay  a  small 
portion  of  its  track  and  make  the  necessary  fill  for  the  support  of  the 
same  outside  the  established  harbor  line  on  the  east  side  of  the  Ohio 
Biver  atBenwood,  W.  Va.  Permission  was  granted,  and  the  work  was 
completed  under  the  supervision  and  approval  of  this  office  in  January, 
1897. 

Application  was  also  made  by  the  Pennsylvania  Sand  Oompany  to 
maintain  a  platform,  previously  constructed,  on  the  east  bank  of  the 
Ohio  Biver  at  Wheeling.  Although  outside  the  established  lines,  the 
application  was  favored  by  a  number  of  pilots  and  others,  and  the  Secre- 
ta^  of  War  permitted  the  platform  to  remain  unless  it  should  prove 
an  obstruction. 

Bridges.— JJndeT  date  of  December  28.  1896,  a  Board  of  Engineer 
Officers  was  constituted  to  consider  and  report  upon  the  subject  of 
alterations  to  certain  bridges,  including  that  of  the  Pittsburg,  Oincin- 
nati  and  St.  Louis  Bailroad  Company  at  Steubenville  and  that  of  the 
Baltimore  and  Ohio  Bailroad  Company  at  BeUaire.  The  report  of  the 
Board  was  submitted  May  3, 1897. 

Beports  of  Boards  were  also  made  on  plans  of  bridges  proposed 
between  Ashland,  Ky.,  and  Ironton,  Ohio,  and  between  Benwood,  W. 
Va.,  and  BeUaire,  Ohio,  submitted,  respectively,  October  8, 1896,  and 
April  23, 1897. 

Work  on  the  reconstruction  of  the  bridge  operated  by  the  Pennsyl- 
vania Bailroad  Company  between  Newport,  Ky.,  and  Cincinnati,  Ohio, 
was  carried  on  throughout  the  year  and  is  nearly  finished.  The  removal 
of  the  piers  and  obstructions  of  piling  and  stone  around  them  is  now 
going  on. 
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The  following  are  the  records  of  the  gauges  at  Pittsburg,  Oincinnati, 
aud  Eyansville,  which  may  be  taken  to  represent  the  navigable  condi- 
tion of  the  Upper,  Middle,  and  Lower  Ohio: 

Gauge  of  DarU  I$land  Dam,  near  Pitteburg,  Pa* 


[When  the  dam  ia  np,  low-water  readinga  moat  be  obtained  from  the  ffaase  at  the  lower  end  of  the 
look.  On  this  gan ge  3  feet  2  inchea  corteaponda  to  a  naylgable  depth  oi  8  feet,  and  0  foot  oomaponda 
to  the  same  depth  in  the  river.] 


Month. 


Depth  in  ohannel. 


Under  8 
feet. 


8  feet  and 
over. 


6  feet  and 
over. 


Gftnga  readinga. 


Hlghaat    Loweal 


January.... 
Febmaiy.. 

March 

April 

Miy 

June 

July 

August.... 
September. 
October  .... 
November. 
December. 

Total 


Day«. 
0 
0 
0 
0 
0 
0 
0 
4 
21 
0 
0 
0 


Doyt. 


Doyt. 


Fe€L 
10.7 
13.1 
19.9 
19.1 

7.9 
11.1 
21 
10.2 

4.6 
12.4 
11.5 
12.3 


FeeL 

8.8 

4.9 

6.9 

«.7 

3.4 

3.5 

8.9 

2.8 

2.2 

4.4 

4 

8.8 


841 


Cincinnati  gauge. 

[The  aero  of  this  gauge  is  about  3  feet  below  low  water;  readings  of  about  4  feet  oorreapond  to  about 
8  feet  ui  the  channel,  and  those  of  7  feet  to  about  0  feet  in  the  channel.] 


Month. 


Depth  in  ohannel. 


Under  3 
feet. 


8  feet  and 
over. 


6  feet  and 
over. 


Gaoga  readinga. 


Higheat.    Loweai. 


January..., 
February.. 

March , 

April 

May , 

June 

July 

August .... 
September 
October .... 
November.. 
December., 

Total 


Doyt. 


Dayt. 


Dayt, 

81 
28 
81 
30 
81 
80 
81 
81 
24 
81 
80 
31 


Feet. 

24.2 
83.8 
35.8 
47.7 
17.8 
22.8 
40.6 
41.8 
9.8 
25.4 
21.4 
29.2 


7.5 
12.8 
12.4 
15.5 
7.8 
8.9 
9.8 
10 
5.5 
9.8 
9.7 
10.1 


306 


860 


Evaneville  gauge. 

[The  aero  of  this  gauge  is  about  at  low* water  line ;  readings  of  2  feet  oorreapond  to  about  8  feet  in  the 
channel  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 


Depth  in  channel 

Gauge  readings. 

Month. 

Under  8 
feet. 

8  feet  and 
over. 

6  feet  and 
over. 

Higheat 

Lowest. 

JUitUMTY . . , m »t .•.^•■.•Ti-T- ----■?--» .----.._,-_. 

J 

Dayt. 
31 
29 
81 
80 
81 
80 
81 
81 
29 
81 
80 
81 

29 

81 
80 
81 
80 
81 
81 
5 
28 
80 
81 

10.8 
28 
82 
88 

12.2 
10.8 
28.6 
80.5 
8.5 
16.4 
15.9 
23.6 

JWt. 
6.6 

February................ 

11.8 

March... 

9 

April 

11.7 

May................. .:.............. 

6.2 

June 

7 

Jnly 

9.4 

August - 

7.4 

September 

2.9 

October 

8.8 

November 

6.8 

1>ec«mbflr 

9.2 

Total    

1 

866 

838 
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OPERATION  OF  DRAWS  IN  HIGH  BRIDOE& 

There  are  no  low  drawbridges  on  the  Ohio  Biver.  The  general  Ohio 
Biver  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require  more 
than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincinnati 
Suspension  Bridge  shall  have  a  draw  for  use  in  high  water,  unless  they 
give  a  clearance  of  at  least  53  feet  above  high  water.  There  are  three 
high- water  draws  op  the  Ohio  Biver,  but  the  draw  iu  the  Ohio  Falls 
Bridge  at  Louisville  is  exceptioually  located,  aud  no  record  of  its  opera- 
tion is  kept.  Beports  received  from  the  Cincinnati  Southern  Bailroad 
Bridge  at  Cincinnati  and  the  Kentucky  and  Indiana  Bridge  at  Louis- 
ville state  that  the  draws  were  not  opened  for  the  passage  of  boats 
during  the  calendar  jenx  ending  December  31, 1896. 

STOPPAGE  OP  NAVIGATION  BY  JOB. 

Very  littleintermption  from  ice  occurred  during  the  winter  of  1896-97, 
the  only  suspension  on  this  account  being  about  ten  days  between 
January  25  and  February  6. 

LOSSES  BT  OOLLISION  WITH  BBIDGES. 

The  following  table  shows  the  reported  losses  sustained  by  the  com- 
merce of  the  Ohio  Biver  by  collision  with  the  piers  of  bridges  crossing 
the  Ohio  Biver  to  the  end  of  the  calendar  year  1896: 


Datoteto. 


Ownor. 


Steunbonfe. 


Am<miitb 


Pxevioualy  morted . 


StabeiiTlIle  Bridge: 
Pievioual; 
Febraacy, 

Total , 

XenoTft  Bridn: 
PreTioatly  rei 


O.Jatte&Co. 


Gtoorge  ShlTM . 


SooalboatB... 


W.H.  Brown  Sons.. 


Volunteer . 


2  coal  boats. 


Total. 


Oalro  Bridge: 

PreTioosly  reported . 
April  28,  &M 


John  JL  wdoi  A  Baa. 


Jno.A.Wood. 


Coal  boat. 


Toua. 


$02,108.00 
4.600.00 


97,808.00 


20,900.00 
8,500.00 


24,400.00 


28,40«w86 
l.fl 


25.112.05 


XoMM  dy  wUMotu  wifk  OMo  Biver  hridge$  U  December  SI,  1896. 

Beaver  Bridge '. $56,840.00 

StenbenviUe  Bridge 97,008.00 

Wheeling  and  Martina  Ferry  Bridge 9,800.00 

BeUaire  Bridge 187,666.00 

Parkersborg  Bridge -.-.  77,777.00 

Point  Pleasant  Bridge 9,600.00 

Kenova  Bridge 24,400.00 

Newport  and  Ciooinnati  RaUroad  Bridge 44,107.00 

CoYington  and  Cincinnati  Railroad  Bridge 93,300.00 

Cincinnati  Soathem  Railroad  Bridge 9,812.00 

Lonisville  and  Jeffersonyille Bridge 7,800.00 

Ohio  Falls  Bridge 80,350.00 

Kentaokyand  Indiana  Bridge 27,707.00 

Henderson  Bridge 20,520.00 

Cairo  Bridge 26,119.96 

Total ^ 721,966.95 
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BSTIMATES. 

In  work  of  the  character  of  that  for  the  improvement  of  the  Ohio 
Biver  it  is  impossible  to  determine  in  advance  just  where  and  how 
mnch  work  will  be  needed  for  making  good  navigation  upon  the  entire 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimat'CS 
for  complete  improvement.  The  work  must  be  progressive  and  tenta- 
tive, and,  owing  to  the  varied  interests  and  communities  along  nearly 
1,000  miles  of  river,  the  locations  of  works  must  be  at  considerable  dis- 
tances apart,  so  that  no  one  reach  of  river  can  be  tiiken  in  hand  and 
improvement  completed  in  advance  of  other  parts  of  the  river  unless 
large  amounts  of  money  are  provided.  The  ^reat  and  growing  com- 
merce of  this  river,  its  numerous  cities,  and  the  rapid  increase  of  the 
already  large  population  of  the  valley  should  appeal  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as 
it  is  certain  can  be  obtained  by  well-known  methods.  The  sum  of 
$1,000,000  can  be  profitably  used  and  produce  immediate  results  in 
great  improvement  for  the  movement  of  the  vast  commerce  of  the  river. 
Attention  is  particularly  invited  to  the  commercial  statistics  appended. 

Money  statement 

Jnly  1. 189Vbahmoe  nnexpended $406,219.08 

Jnne^,  1897,  amount  expended  during  fiscal  year 109,809.36 

July  ly  1897,  balance  unexpended 296,409.72 

July  1, 1897,  outstanding liabilitiee $12,651.40 

July  1, 1897,  amount  covered  by  uncompleted  contracts 62, 734. 25 

65,386.65 

July  1,1897,  balance  avaiUfcble 231,024.07 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Statemmt  of  amounts  and  dates  of  all  apprqpriaHons  for  Ms  work. 


Aet  of  Congrett. 


JSP*^       AUotmMit. 


Benmrka. 


Hvrah8,18S7 

Hatch  8, 1835 

Jiily2,1880 

Han}h8,l837 

July?,  1888 

June  11, 1844 

lfisroh8.1847 

Angast  80, 1868.. 
June  28, 1886 


Do. 


Mnoh2.1887. 
July  25, 1868... 


Jnlyll,1870 

March  8, 1871.... 

June  10, 1872 . 

March  3, 1878 

June  23, 1874 

March  8, 1875 

Angnstli,  1876.. 
June  18, 1878..... 

Do 

Maroh3,1879 

June  14, 1880 

Maroh8,1881.... 


$80,000.00 
50.000.00 
20,000.00 
60,000.00 
50,000.00 

100,000.00 
6,470.26 
90,000.00 


100,000.00 


50,000.00 
50,000.00 
200,000.00 
200,000.00 
150,000.00 
800,000.00 
175,000.00 
800,000.00 
50,000.00 
250, 000. 00 
250,000.00 
860.000.00 


$172,000.00 
80,600.00 


85,000.00 


ImproyiDgMiaalsilppI,  Mlssouii,  Arkan- 

saa,  and  Ohio  rivers. 
Snag  boats  and  apparatus  for  Improying 

'Western  rivers. 

Bepair,  presenratlon,  extension,  and  com- 
pletion of  liver  and  harbor  works. 


Harbor  of  reftage  at  or  near  dnofamatL 
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Siaiemeni  ^famouHta  and  daiet  ofaU  apjpropriation$  for  iM$  worX;— Continued. 


Aetof  CongraM. 

Apgjgd^ 

AUotment. 

Bamwks. 

Harah21, 1882 

$100,000.00 

850.000.00 

16,000.00 

000.000.00 

17,000.00 

875,000.00 

880,000.00 

800,000.00 

2.128.87 

800.000.00 
250.000.00 
250,000.00 

Continiilng  work  on  Dftvis  Island  Dam. 

Ancoflti  i882 

™.!^..!!.^..........!I. 

Harbor  of  reftigo  noar  GUncinnati,  Ohio. 

Jnlv5.1884 

^>i™^""...I^^."..I 

Do. 

AumiBt  5. 1886 

Aueast  IL  1888 

January  19, 189X ..••. 

Jiilvl8.1802 

Aaguat  17, 1804 

Jones,  UM 

TnfAl 

S,  881, 008. 12 

$337,000.00 

• 

Total  of  appropriations,  1827.1886 $5,831,608.12 

Total  of  aUotmenta,  1827-1886 837,000.00 

BaoeiTod  from  aaleo,  1866-1803 7,790.50 


$6,176,896.62 


Approprlationa  not  drawn,  1827, 1852 6,023.47 

AUotmeots not  drawn,  1866, 1868 48,134.60 

Betumed  by  Treasury  settlements 30.07 

Amounts  transferred  to  other  works 125,168.44 

178,856.68 

Total 6,008,042.04 

Ah$traot  of  propooaU  forfumUMmg  one  or  more  dredaing  plants,  eaok  ooneieHng  of  1 
dredge,  1  Unofoatf  amd  S  dump  eoowe,  for  uee  on  the  Ohio  l&ver,  received  in  response  to 
advertisement  daied  July  13.  1896,  and  opened  at  Oinoin$Mli,  Ohio,  July  94, 1896,  hy 
Maj.  W.  H.  Heuer,  Corps  of  Engineers. 


So. 


i«fliiddar. 


Pzloeper 
day  wnen 
at  work. 


Bredfo  boat  and  8 
dnmpsoowa. 


Towboafe. 


Price  per  Prioeper 
day  wnen  day  wnen 


InaotiTe. 


at  work. 


Prioeper 
day  wnen 
Inaotive. 


B.W.Dssm. 

Tbe  Llokln£  YaOey 
CoalDlnrarOo. 

Wm.A.Klrk 

Honongahela  and 
Western  Go. 

.....do  ..■.••••••.•...• 

BL  &•  BivwB.a.. ••••.•• 


$40.00 
66.00 

85.00 
65.00 

80.76 
46.00 


$40.00 
40.00 

20.00 
60.00 

86.00 
15.00 


$35.00 
40.00 

80.00 
60.00 

46.00 

8a  00 


$86.00 
86.00 

22.50 
45  00 

40.00 
15.00 


Ko  dump  soows. 
Do. 

Beoommended  fior  aooeptanoe. 
2  dump  soows ;  dredge  w  estom. 

2  damp  soows ;  dredge  Ko.  8. 
Beoommended  for  aoceptanoe. 


Abstraei  of  profosdls  for  oonsirueUng  dikes  and  hank  proteetion  in  the  Ohio  River  at  and 
near  EvansvUle,  Ind,,  received  in  response  to  advertisement  daied  November  11, 1896, 
and  opened  at  dneiniMti,  Ohio,  December  11,  1896,  by  Maj,  W.  H.  Heuer,  Corps  of 
Engineers. 


Ko. 


Kai 


» of  Udder. 


Dike  work. 


POes  (740). 


Prioe 
eaoh. 


Amount. 


Book  (7,000  onblo 
yards). 


Price 
per 
oubio 
yard. 


Amount. 


Brush  fascines 
(1,700  cords). 


Prioe 
cord. 


Amount. 


Total  bid. 


Wm.  A.Xlrk. 

James  Short 

LV.Hoag 

Jacob    Klohtman    4k 

Sons 

Xtohel  4k  Arnold  and 
&  Hoi- 
Bedford,   'Weik^"4k 

Nugent 


64.00 
3.40 
5.00 

0.60 


8.86 
8.58 


$2,960.00 
2, 616. 00 
8,700.00 

4,070.00 


2,472.00 
6,812.20 


$L66 
1.14 
L60 

L62 


.80 
L80 


$11,560.00 
7,960.00 
10,500.00 

U,  846. 00 


6,600.00 
9,100.00 


$2.25 
1.60 
AOO 

1.82 


L15 
L87 


$8,825.00 
2. 550. 00 
6,800.00 

4,794.00 


1,955.00 
8,179.00 


$18,886.00 
18.046.00 
21,000.00 

20,204.00 


10,064.00 
18,561.20 
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Ahitraoi  of  prap<^al4  far  oon$iruoHng  dike$  and  hank  protection  in  ike  OMo  Biter  at  and 
near  Mvan$ville,  Ind.,  ote, — Continued. 


No. 


Name  of  Uddor. 


Bank  proteotloii. 


Rook  (7,000 
oablo  yards). 


Price 

per 

oabio 

yard. 


Amoimt. 


Brash  faecinee 
(3,000  oords). 


Prioe 
oord. 


Amoimt 


(«0). 


Price 


Amount. 


Total  bid. 


gate  bid. 


Wm.  A.  Xlrk.... 

James  Short 

LV.Hoag 

Jacob  Rlontman  &  Sons 

Siohel  ft^Amoid  and 
Siirenmaim  i^  Hol- 
|a%Boh« 

Bedford,  Weikel&  Nu- 
gent  


11.85 
1.18 
1.50 
1.86 


.00 
LSI 


$11,650.00 
8,280.00 
10,600.00 
11,650.00 


8,800.00 
10,670.00 


$2.25 
L85 
4.00 
2.60 


1.16 
2.10 


18.750.03 
4.050.00 

12,000.00 
7,600.00 


8,450.00 
8,300.00 


125.00  82,250.00 

8.00        

20.90 
8.10 


720.00 

1.881.00 

270.00 


12.60 
32.50 


1,126.00 
2,825.00 


$20,550.00 
13.030.00 
24,381.00 
19,320.00 


10.876.00 
19,796.00 


838.885.00 
28,976.00 
45.381.00 
80,533.00 

20,009.00 
38,388.20 


aBecommended  for  acceptance. 

Ahstraot  of  propo§aU  for  furniahing  towhoat  a$  tender  to  United  States  dredges  Ohio  and 
OswegOf  reeeived  in  reeponee  to  €Uirerii8emeHt  dated  February  6,  1897,  and  opened  at 
Oinoinnati,  Ohio,  Mar  A  8, 1897,  by  Maj,  W,  R,  Heuer,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Price 
per  day. 


S.D.I>aTlB,  mother,  sister,  and  brothers. 

Charles  Hook,  managing  owner 

B.  P.  Young 

Hnlings  Bros 

Fredrfok  Penny  Lynch 

Bichaidson  &  Krah  a 


$39.00 
37.00 
82.60 
86.00 
83.83i 
80.00 


•Beoommended  for  acceptance. 

Ahstraot  of  proposals  for  famishing  one  or  more  dredging  plants,  ea^  consisting  of  1 
dredge,  1  totcboat^  and  S  dump  soows^  for  use  on  Ohio  River,  received  in  response  to 
iidvertisemettt  dated  February  2S,  1897,  and  opened  at  Cincinnati,  Ohio,  March  2d,  1807, 
by  Maj,  W,  H.  Heuer,  Corps  of  Engineers, 


Nfc 


Name  of  bidder. 


Dredge-boat  and  8 
dump  scows. 


Price  per 
day  when 
at  work. 


Price  per 
day  when 
inactive. 


Towhoat. 


Price  per 
day  when 
at  work. 


Price  per 
day  when 
inactive. 


Chas.  H.  Appleton 

Monongahela  A  Western  Co 

Wm.  A.  Kirk  a 

H.  8.  Brown  « 


$75.00 
65.00 
40.00 
40.00 


$45.00 
25.00 
28.00 
28.00 


$50.00 
80.00 
80.00 
80.00 


$80.00 
20.00 
20.00 
90.00 


a  Becommended  for  aooeptanoe. 

List  of  oontraots  in  force  during  the  fiscal  year  ending  June  SO,  1897. 

Hire  of  towboat  for  United  States  dredges:  F.  P.  Lynch;  June 8, 1896;  approved 
Jnly  1. 1896;  commence  when  directed;  terminate  about  December  1, 1896. 

Ice  breakers  at  Middleport,  Ohio,  and  Hartford,  W.  Ya. :  Walter  S.  Ware;  June 
26, 1896;  approved  Jnly  3, 1896;  commence  August  1, 1896;  terminate  December  31, 
1896. 

Hire  of  dredging  plant:  Wm.  A.  Kirk;  August  1,  1896;  approved  August  6, 1896; 
eommence  when  directed;  terminate  when  discharged. 
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Hire  of  dredgio^  plant:  H.  8.  Brown;  AuipiBt  8, 1896;  approved  Anguat  15, 1896; 
commence  when  directed;  terminate  when  discharged. 

Constructing  dikes  in  Ohio  River  at  and  near  Evansville,  Ind. :  Eiohel  &,  Arnold 
and  Eigenmann  &  Hollerhaoh;  Jannary  2, 1897;  approved  January  9,  1897;  be  pre- 
pared to  commence  April  1,  1897;  terminate  December  1,  1897. 

Constructing  protection  work  on  Ohio  River  near  Evansville,  Ind.:  Eichel  & 
Arnold  and  Eigenmann  &,  Hollerbach;  January  2,  1897;  approved  January  9, 1897 ; 
be  prepared  to  commence  April  1,  1897;  terminate  December  1,  1897. 

Hire  of  towboat  for  United  States  dredges:  Richardson  &  Kraft;  March  30, 1897; 
approved  April  10, 1897;  commence  when  directed;  terminate  about  December  1, 

Hire  of  dredging  plant:  Wm.  A.  Kirk;  April  7,  1897;  approved  April  14,  1897; 
commence  when  directed ;  terminate  when  discharged. 

Hire  of  dredging  plant:  H.  8.  Brown;  April  10,  1897;  approved  April  16, 1897; 
commence  when  directed;  terminate  when  discharged. 


STAGES  OF  THB  OHIO  RIVBB. 


Higheitf  lowest,  and  average  stages  of  the  Ohio  River  at  Cincinnati  each  calendar  year 
from  1860  to  1896,  inclusive,  xeitk  the  highest  stage  during  the  floods  of  18S2  and  1847. 


Calendar  year. 


1832 
1847 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1808 
1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1803 
1884 
1895 
1896 


Highest  stage. 


Date.        Stage. 


Feb.  18 
Dec.  17 
Apr.  16 
Apr.  19 
Jan.  24 
Mnr.  12 
Dec.  28 
Mar.  7 
Sept  26 
Mar.  14 
Mar.  30 
Apr.  2 
Jan.  19 
May  13 
Apr.  13 
Dec.  18 
Jan.  11 
Aug.  6 
Jan.  29 
Jan.  20 
Dec.  15 
Dec.  27 
Feb.  17 
Feb.  16 
Feb.  21 
Feb.  15 
Feb.  14 
Jan.  20 
Apr.  9 
Feb.  5 
Apr.  1 
Feb.  22 
Mar.  26 
Feb.  25 
Apr.  25 
Feb.  20 
Feb.  16 
Jan.  14 
Apr.  4 


Ft.  In, 
64  3 
7 
2 
5 
4 
9 
1 


49 
49 
57 
42 
45 
66  8 
42  6 
56 
48 
48 
66 
40 
Ul 
44 


3 
9 
3 
6 
9 
6 
47    1) 


66 

61 

63 

41 

42 

63 

50 

68 

bw 

en 

Of 

46 

65 

66 

89 

11 

38 

69 

67 

43 

54 

11 

85 

48 

47 

8.4 

Lowest  stage. 


Date. 


Oct  8 
July  13 
Oct  31 
Oct.  6 
Aug.  6 
Oct  19 
Aug.  17 
Oct  19 
July  21 
Aug.  21 
Oct.  4 
Oct  12 
Oct  14 
Oct  12 
Sept  22 
Sept  19 
Sept  4 
Oct  9 
Oct.  24 
Oct  23 
Oct  28 
Sept  18 
Nor.  1 
Sept  21 

Si*pt."26' 
Nov.  1 
SeiU  91 
Aug.  7 
Sept  IB 
Aug.  bO 
Oct  7 
Nov.  5 
Aug.  30 
Sept  14 
Oct  28  I 
Sept  25 


Stage. 


FL  In. 


3  3 

4  4 


Arernge 
for  the 
year. 

Ft.    In. 


16  0 
19  1 

17  6 

15  0 

16  8 
21  10 
19  2 

17  0 

18  8 

19  8 

17  10 
11  10 
11  8 

18  6 
15  8 
18  0 
18  2 
15  0 


16 
14 
17 


16  11 

a22  U 

<I19  5i 

al7  4 

al5  7 

al7  10 

al5  li 

al7  11 

ai8  6 

a25  8 


a20 
al6 
an 
al2 
aVi 


all     1.2 


a  Prepared  from  the  stages  as  shown  bj  the  waterworks  marks  daily  at  6  a.  m.  and  6  p.  m.,  the  pre* 
tIous  years  having  been  made  from  one  claily  observation  at  €  a.  a. 
h  Four  o'clock  to  5  o'clock  a.  m.,  inclusive, 
c  Twelve  o'clock  noon  to  1.30  p.  m. 
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MONTHLY  C0MPARI80N8  OF  RIVER  AKD  RAINFALL. 

ffigheni,  l&we$tf  and  average  movthly  eiagee  of  the  Ohio  Biver  and  the  montklif  emd  annva^ 
rainfall  at  Cinoinnati  in  two  years  ending  December  SI,  1895  and  1896, 


HoDth. 


Highest. 


18M. 


I 


1895. 


Dat&    Feet.  Date.  Feet 


LowMt. 


Average. 


1890. 


Date.  Feet. 


1899. 


1896. 


Date.!  Feet.    Feet. 


1896. 


Feet. 


1896. 


Inche 


189S. 


January 

February 

March 

April 

May 

June  ■••••■•..... 

July 

Auguat 

September 

October 

Kovember 

December 

For  the  year. 


1 
9 
31 

4 
9 

ro 

29     40.9 


24.8 

33.10 

36.11 

47.8 

17.9 


a4 


41.9 
9.9 
25.6 
21.5 
29.11 


14 

1 

7 

15 

21 

1 

28 

1 

1 

1-2 

23 

31 


48.4 
16.2 
36.8 
33.9 
17.2 
10.1 
12.6 
9 

6.6 
4.4 
6.4 
2L8 


7.6 
12.4 
12.5 
15.6 
7.10 
8.10 
9.10 
9.8 
5.5 
9.9 
9.8 
10.2 


6 

8 
I 

80 
31 
29-30 


8.8 
10.4 
14.8 
12      , 
10.8  ' 

4.6  I 

4.6 

5.1 

8.9 

2.8 

2.4 

4.6 


14.1 
23.6 
22.8 
2f>.ll 
12.2 
ILIO 
22.2 
19.10 
6.8 
14.9 
13.8 
16.7 


47.8 


&14 


48.4 


«26 


6.6 


d28  I      13 


16.6 


28.8 

13.8 

27.4 

28.4 

12.8 

6.5 

7.6 

6 

4.10 
2.11 
3.6 
9.6 


L49 
1.56 
8.20 
.69 
2.17 
2.70 
7.40 
3.70 
6 

2.29 
8.29 
1.09 


6.13 

.87 

L51 

8.62 

1.82 

8.15 

2.27 

3.29 

.49 

.73 

4.66 

8.29 


12.2 


84.48 


».8S 


«  April. 


6  January. 


0  September. 


tfOotober. 


BURVEY  OF  OHIO  RIVER— MARIETTA  TO  PITTSBUBa. 
[Bxtraot  fh>m  report  of  Mr.  R.  K.  Jones.] 

Preparations  for  beginning  the  sarvey  were  made  in  the  month  of  Angnst,  1896. 

Three  parties  were  sent  ont  to  establish  temporary  water  gauges  between  Davis 
Island  Dam  and  Parkersburg.  These  ganges  were  established  at  points  approxi- 
mating the  probable  location  of  the  additional  locks  and  dams,  and  gauge  readers 
secured  to  record  the  daily  readings. 

A  quarter  boat  was  built  at  Elizabeth,  Pa. .  and  fitted  out  at  Pittsburg.  This  boat 
has  a  hull  of  the  following  dimensions:  One  nundred  and  ten  feet  long,  20  feet  wide, 
with  a  depth  of  S^  feet,  and  a  draft,  loaded,  of  12  inches.  Guarcb  2  feet  wide 
extend  along  each  side  and  capstans  are  provided  at  each  end  of  hull.  A  lower 
cabin  82  feet  by  20  feet  and  an  upper  cabin  62  feet  by  17  feet  are  furnished  with 
mess  and  bunk  rooms,  galley,  wash  rooms,  drafting  room,  office,  etc.  This  quarter 
boat  was  delivered  at  Pittsburg  on  September  16,  1896,  eleven  working  days  after  it 
was  begun  at  the  shipyard  at  Elizabeth,  Pa. 

The  entire  party  assembled  at  Pittsburg  on  September  17, 1896,  and  the  quarter 
boat  was  taken  down  to  Davis  Island  Dam  on  the  same  day,  where  some  preliminary 
work  had  been  done  by  the  gauge  parties  on  their  return  6om  setting  the  temporary 
gauges. 

The  work  of  the  survey  was  carried  on  until  November  80, 1896,  when  it  was  dis- 
continued for  the  season,  and  the  quarter  boat  was  laid  up  at  East  Liverpool,  Ohio, 
behind  the  ice  piers  at  that  point. 

On  June  21, 1897,  the  survey  party  assembled  at  Georgetown  Island  and  work  was 
resumed,  in  all  branches,  on  the  folio  wing  day  (June  22). 

Previous  to  this  some  of  the  unfinished  work  of  the  season  of  1896  was  completed. 

At  the  close  of  the  fiscal  year,  June  80,  1897,  the  advance  party  of  the  survey  (the 
main  transit  line)  had  reached  station  53  miles  +  ^00  feet  below  the  Point  Bridge, 
Pittsburg. 

The  progress  of  the  work  during  the  season  of  1896  was  greatly  retarded  by  repeated 
rises  of  the  river  during  the  season  of  the  year  when  lowest  water  stages  usually 
prevail.  The  records  for  October,  1896,  show  the  highest  water  for  that  month  in 
thirty  years. 

The  progress,  therefore,  during  the  season  of  1897  was  very  satisfactory. 

General  scope  of  survey, — The  survey  includes  longitudinal  measurements  of  the 
river,  cross  sections  and  topography  of  banks  and  islands,  precise  levels  (using  ele- 
vations above  mean  sea  level  at  Sandy  Hook,  New  Jersey),  and  soundings;  these 
latter  on  lines  400  feet  apart. 

At  every  mile  a  metallic  bench  mark,  suitably  numbered  and  carefully  witnessed, 
is  buried  below  the  ground  surface.  The  true  elevation  of  these  bench  marks  is 
established  by  the  precise  level  and  recorded.    In  addition  to  metaUic  bench  marks. 
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advantage  Ib  taken  of  cnlverte,  prominent  rooks^  retaining  walla,  etc.,  to  establish 
additional  bench  marks. 

Water-surface  elevations  are  taken  by  the  cross-section  level  parties  every  800 
feet,  and  by  the  precise  level  party  at  every  mile.  Precise  levels  are  ran  only 
between  the  hours  of  9  a.  m.  and  3  p.  m.,  in  order  to  minimize  the  effect  of  rapid 
changes  in  temperature.    The  instrument  is  also  shaded  by  a  large  umbrella. 

The  maximum  variation  allowed  precise  level  ranning  is  one  onehundreth  of  a 
foot  per  mile  run.  In  practice  the  average  variation  is  aboat  half  this  amount,  and 
some  miles  are  run  with  less  than  two  one-thousandths  of  a  foot  per  mile  variation. 
The  practice  is  to  rnn  forward  and  check  back  over  the  same  course  by  the  same  party. 

The  bench  from  which  the  levels  were  started  was  that  established  by  the  Penn- 
sylvania RaUroad  in  1888  on  their  office  building  at  Tenth  street  and  Penn  avenue, 
Pittsburg.  The  levels  which  determine  this  bench  were  very  carefully  run  by  the 
Pennsylvania  Railroad  Company,  and  gave  an  elevation  of  744.082  feet  above  mean 
tide  at  Sandy  Hook,  New  Jersey.  It  is  the  intention  to  connect  with  the  benches  of 
the  transcontinental  line  of  levels  run  by  the  Coast  and  Geodetic  Survey  at 
Parkersbure,  W.  Va. 

Results,— ^he  data  obtained  by  this  survey  will  determine  the  number  and  loca- 
tion of  the  projected  movable  locks  and  dams  between  No.  6  (now  partly  completed) 
and  Marietta,  Ohio.  By  the  building  of  these  looks  and  the  completion  of  the  pres- 
ent project  for  Locks  Nos.  2, 3, 4,  and  5  slack- water  navigation  witn  a  minimum  aUkge 
of  6  feet  will  be  obtained  on  the  upper  Ohio  for  a  distance  of  aboat  171  miles  from 
Pittsburg;  that  is,  to  Marietta,  Ohio. 


WOBK  AT  HARIBTTA  ISLAND. 
[Extract  from  report  of  Mr.  Edmund  HoMer.] 

Bach  channel  dam  at  head  of  Marietta  Island, — ^An  examination  was  made  of  this  dam 
in  July,  1896.  The  ice  and  floods  during  the  preceding  winter  had  carried  out  a  sec- 
tion of  the  downstream  slope  about  86  feet  in  length  and  destroyed  over  150  feet  of 
the  sheeting  on  lower  apron.  The  remainder  of  the  dam  was  in  fairly  good  condi- 
tion,  except  that  some  of  the  slope  timbers  were  badly  decayed  and  a  few  square 
yards  of  the  paving  had  been  displaced. 

Repairs  were  made  during  August  and  September.  The  damaged  slope  was  rebuilt 
and  nlled^with  440  cubic  yards  of  stone  recovered  from  river  bed  below  dam ;  the 
lower  apron  was  resheeted  with  planking  2  inches  thick,  and  all  the  worthless  ties 
on  the  downstream  slope  were  replaced  with  new  timbers.  The  slope  of  the  dam 
was  repaved  over  an  area  of  1,755  square  feet,  and  the  joints  over  4,345  square  feet  of 
the  paving  were  grouted  with  Portland  cement  concrete. 

The  cost  and  amount  of  materials  used  in  this  work  are  as  follows : 

Stone  (440  cubic  yards) 

Timber  (6,595  feet,  B.  M.) $85.41 

Driftbolts  and  spikes  (2,227  pounds)  37.46 

Cement  (24  barrels) 51.60 

Labor 270.38 

Total 444.86 

ProieeUon  dam  at  head  of  Marietta  Island. — ^This  dam  was  built  in  1894,  to  stop  the 
erosion  at  head  of  island  caused  by  the  action  of  the  water  pooled  by  the  back- 
channel  dam. 

In  the  spring  of  1896,  it  was  found  that  the  loose-stone  top  of  the  dam  had  been 
destroyed  by  ice  and  drift  carried  past  the  head  of  the  island,  and  a  project  was 
submitted  to  rebuild  the  superstructure  of  stone  covered  with  a  layer  of  concrete. 
Approval  having  been  received,  the  225  feet  of  damaged  dam  was  replaced,  as 
indicated. 

The  cross  section  of  the  new  work  is  approximately  oval  in  shape,  of  16  feet  span, 
with  a  rise  of  about  4  feet.  The  concrete  cover  is  from  9  to  12  inches  in  thic^ess 
with  1  inch  facing.  All  the  concrete,  except  that  for  the  facing,  was  made  with 
unscreened  sand  and  gravel  taken  from  the  bar  in  the  vicinity  of  the  work.  It  was 
mixed  in  the  proportion  of  1  part  Portland  cement  to  9  parts  sand  and  gravel.  The 
facine  was  of^  1  part  cement  to  2  parts  sand. 

Additional  shore  protection  was  placed  around  the  root  of  dam  on  island.  A  large 
washout  in  the  bank  just  below  dam  was  filled  with  material  taken  from  the  bar 
and  covered  with  a  layer  of  brush  and  stone. 
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The  f611owing  Ib  »  BtatemeDt  of  the  material  expended  and  cost  of  the  work: 

Stone  (420  cubic  yarde) $373.80 

Cement  (186  barrels) 292.40 

Lumber,  for  molds,  etc.  (464  feet  B.M.) 6.96 

Labor-shaping  stone,  mixing  concrete,  and  placing  shore  protection 367.02 

Miscellaneous — freight  and  traveling  expenses 23. 20 

Total 1,063.38 

Proieoiion  work  on  right  hank  of  river,  opposite  head  of  Marietta  Island,  to  stop  eroeian.-  - 
This  work  was  in  acoordanoe  with  instrnctious  received,  and  consisted  in  building 
3  short,  loose-stone  spur  dikes,  and  placing  a  covering  of  brush  and  stone  over  the 
foot  of  the  caving  bank,  between  and  around  the  dikes.  The  work  extends  over  a 
distance  of  700  feet,  and  was  completed  during  the  mouth  of  November,  1896. 

The  dikes  as  built  are  not  an  obstruction  to  navigation,  as  they  do  not  extend  out 
beyond  the  former  line  of  bank.  A  reoent  examination  shows  that  the  work  has 
been  beneficial  to  the  bank  and  will  doubtless  prevent  further  caving. 

The  following  is  a  statement  of  the  material  expended  and  cost  of  the  work: 

Stone  (1,557  cubic  yards) $1,385.73 

Brush  (140  cords) 63.00 

Labor-shaping  dikes,  and  sliore  protection 187. 68 

Incidentals — traveling  expenses 8.45 

Total 1,644.86 


WORK  OF  THE  OHIO  RIVER  DREDGES  DURING  THE  CALENDAR  YEAR  1896. 
[Extract  ftom  the  report  of  Mr.  E.  J.  Csipenter.] 

It  has  been  customary  to  put  the  dredging  fleet,  which  consists  of  2  dredges,  4 
dump  scows,  and  a  decked  natboat,  in  as  good  order  as  possible  each  year  before 
beginning  operations;  but  since  1893,  when  the  last  thorough  repairs  were  made, 
the  pressure  of  work  has  been  such  that  the  required  time  could  not  be  spared,  and 
consequently  all  refitting  had  been  postponed,  except  that  necessary  to  keep  the 
boats  from  breaking  down  entirely. 

This  was  especially  unfortunate,  because  the  work  done  by  the  boats  had  been 
very  heavy,  about  35  per  cent  of  the  474,000  cubic  yards  excavation  made  during  the 
past  three  years  being  loose  rock,  cemented  gravel,  etc.,  in  addition  to  many  utrge 
rocks,  wrecks,  and  snags  removea. 

The  plant  had,  in  consequence,  seriously  deteriorated,  making  extensive  repairs  a 
necessity. 

The  fleet  was  brought  to  Cincinnati  and  repairs  were  begun  on  March  16, 1896. 

During  the  low-water  work  at  Guyandotte  Bar,  in  1895,  the  dredge  Ohio  had  two 
of  the  bottom  plates  cut  through  by  rocks,  making  it  necessary  to  replace  them. 
The  dredge  had  never  been  docked  or  taken  out  of  the  water  since  the  iron  hull  was 
built  in  1880,  and  until  these  plates  were  broken  had  never  had  a  leak  in  the  bottom 
plating,  though  subjected  to  severe  pounding  over  rough  and  rocky  bars.  On  fak- 
ing the  boat  out  on  the  ways,  the  hull  was  found  to  be  in  very  good  condition, 
though  many  of  the  plates  were  pitted  to  a  depth  of  about  one-eighth  of  an  inch. 

It  was  expected  that  the  Ohio^e  crane,  which  had  been  in  service  since  1876,  could 
be  patched  up  to  stand  another  year,  but  on  taking  it  down  the  breaks  were  found 
to  be  past  repair,  and  as  a  new  crane  had  to  be  built,  advantage  was  taken  of  the 
unavoidable  delay  to  remodel  the  machinery  and  hull,  substituting  wire  ropes  for 
all  chains,  and  arranging  to  hold  the  dredge  up  on  the  spuds  while  at  work.  Owing 
to  delays  at  the  shops  and  in  delivery  of  the  new  machinery  and  crane  the  dredge 
was  not  ready  for  operation  until  the  latter  part  of  October. 

The  Ohio,  as  now  fitted,  has  hoisting  drum  with  steel  gears  and  clutch,  dipper  and 
independent  swinging  cylinder,  built  by  the  Bucyrus  Steam  Shovel  ana  Dredge 
Company,  of  MilwauKee.  The  forward  spuds  are  of  Washington  fir,  20  inches 
square^  38  feet  long,  which  are  operated  by  engines  driving  wire  ropes  so  arranged 
as  to  either  hoist  the  spuds  or  to  hold  the  dredge  up  while  at  work.  Independent 
engines  were  also  put  in  to  hoist  the  aft  spud,  a  new  roof  of  steel  plates  was  built 
over  the  forward  half  of  the  boat,  and  additional  rooms  were  built  for  accommoda- 
tion of  the  crew.  The  cost  for  repairing  and  remodeling  the  dredge  hull,  building 
new  crane,  dipper,  spuds,  and  machinery,  and  fitting  up  ready  for  work,  was  $12,500. 
This  amount  has  not  been  taken  into  account  in  the  statement  of  cost  of  work  in 
1896,  because  it  is  not  properly  chargeable  to  any  one  year. 
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The  dredge  has  been  tried  onW  on  the  cemented  gravel  bar  at  Craigs  for  a  short 
time,  bat  the  improvement  in  effectiveness  and  in  speed  of  operation  is  very  evident. 
The  dredge  would  do  much  better  work,  especially  in  the  cemented  gravel,  with 
increased  power,  which  can  be  best  obtained  by  putting  on  larger  cylinders  ror  the 
main  engines. 

A  lock  for  the  crane  is  required,  and  some  slight  modifications  at  other  points,  as 
suggested  by  the  trial  of  last  season. 

The  Oswego  was  fitted  with  new  dipper  and  pole,  larger  forward  spuds,  and  new 
nosing  for  the  hull,  besides  receiving  a  general  overhauling  of  machinery. 

Three  of  the  dump  scows  were  taken  out  on  the  ways  and  received  extensive 
repairs,  replacing  most  of  the  bottom  planking  and  renewing  a  number  of  side 
planks  that  had  rotted. 

On  completion  of  the  Onoego's  repairs,  the  dredge  was  sent  to  widen  the  channel  at 
Cullums  Kipple,  and  afterwards  to  Wheeling  Creek  and  Craigs  Bar. 

The  season  of  1896  was  one  of  very  unusually  high  water,  the  river  being  low 
enough  for  dredging  only  for  a  peridd  of  less  than  two  months. 

Cullums  BippU,  471,6  miles  below  Piitshurg, — The  Oswego  was  employed  to  widen 
the  channel  at  this  point,  which  was  done  by  removing  a  part  of  the  gravel  bar  on 
the  right  of  the  channel  at  the  foot.  The  work  was  not  more  than  fairly  begun 
before  it  was  interrupted  bv  high  water,  and  before  the  river  fell  enough  to  resume 
it  became  necessary  to  send  the  dredge  to  Wheeling  Creek. 

Excavation  made  June  29-X7. 

Cubic  yards. 
Gravel  and  sand 3,022 

Wheeling  Vreek  Bar^  90.6  miles  below  Pittsburg,— X  sudden  rise  of  Wheeling  Creek 
to  an  unusual  height  in  July  carried  away  the  Baltimore  and  Ohio  Railroad  Bridge 
and  a  portion  of  the  railroad  depot  at  the  month  of  Wheeling  Creek,  and  the  ddbris 
deposited  in  the  Ohio  River  at  this  point  built  up  the  bar-so  as  to  almost  close  the 
channel,  making  it  impossible  for  coal  tows  to  pass. 

The  bar  was  dredged  by  the  Oswego,  but  owing  to  the  high  stage  of  river  during 
the  work  the  bar  was  not  removed  to  below  the  ordinary  low- water  channel  depth, 
thus  leaving  about  6  feet  which  should  be  dredged  off  at  the  first  opportunity. 

Excavation  made  July  IS  to  August  ff . 

Loose  rock,  gravel,  etc cubic  yards..  14,179 

Large  rocks  removed  (weighing  5  tons) 2 

Craigs  Bar,  6S7.6  miles  below  Pittsburg. — The  object  of  dredging  at  this  place  was 
to  open  a  new,  straight  channel  on  the  Kentucky  side  of  the  main  bar,  supplement- 
ing the  work  of  the  dikes  then  under  construction,  for  the  purpose  of  closing  the 
crooked  channel  along  the  Indiana  shore. 

The  work  was  begun  on  August  31,  by  the  Oswego,  and  a  small  dredge  hired  f^om 
William  A.  Kirk,  and  was  continued  until  interrupted  by  high  water  on  October  3. 
On  November  6,  when  the  river  had  again  become  low  enough  to  permit  dredging, 
the  work  was  resumed  by  both  the  Ohio  River  dredges  and  the  Kirk  dredge. 
Operations  were  continued,  with  some  interruption  from  high  water,  until  Novem- 
ber 27,  when  the  river  again  rose,  and  as  there  was  no  prospect  of  a  fall  that  would 
permit  early  resumption,  the  boats  were  sent  into  winter  quarters. 

The  length  of  channel  dredged  was  3,800  feet,  the  upper  end  for  a  distance  of 
about  1,000  feet  being  travel  and  sand,  but  for  the  remaining  distance  the  cuts  were 
made  through  cemented  gravel.  For  about  800  feet  the  cemented  travel  was  found 
in  lavers  from  6  to  30  inches  thick,  and  so  hard  that  the  power  or  the  dredges  was 
barely  sufficient  to  break  it. 

For  about  2,000  feet  at  the  lower  end  the  cemented  gravel  was  much  less  refractory, 
the  dredge  dippers  makin|(  rapid  progress  through  most  of  it.  The  dredging  at 
Craigs  opened  a  channel  with  about  ^  feet  minimum  width  at  the  highest  part  of 
the  bar,  which  is  about  one-half  the  space  required  for  the  safe  passage  of  boats. 

Excavation  made  August  SI  to  November  t7, 

Cabio  yards. 

Cemented  gravel 31,788 

Gravel  and  sand 4,218 

Total 36,006 

•  •  •  •  •  •  • 
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Snpplemental  to  my  report  for  the  calendar  year  1896  is  the  following  statement  of 
dredging  in  1897,  np  to  the  close  of  the  fiscal  year: 

The  Ohio  River  dredges  remained  in  winter  quarters  in  the  Kentacky  River  nntil 
March  7,  when  they  were  brought  to  Cincinnati  for  annual  repairs,  preparatory  to 
resamption  of  dredging  at  Craigs  Bar. 

Owing  to  continued  high  water,  the  dredges  remained  at  Cincinnati  until  May  26, 
when,  as  there  was  no  immediate  pcospect  of  a  stage  of  river  suitable  for  work'  at 
Craigs,  they  were  taken  up  the  river  to  Guyandotte  Bar. 

Guyandotte  Bar,  SOS  miles  below  Pittshnrg. — When  the    system    of  dikes  at  this 

Slace  was  built  in  1895,  a  channel  125  feet  wide  was  dredged  through  the  bar  for  a 
istance  of  about  1,350  feet.  This  channel  was  too  narrow  for  ascending  tows  dur- 
ing the  lower  stages  of  river  and  also  for  descending  packets,  which,  having  a  cross- 
ing just  before  entering  the  channel,  could  not  always  make  the  turn. 

The  dredging  during  the  past  month  has  resulted  in  widening  the  channel  to  250 
feet  for  a  distance  or  1,500  feet,  giving  safe  passage  for  packets  and  tows  at  all 
stages. 


Excavation  made  June  ltot9. 
Hard  gravel  with  shale  and  bowlders 


Cable  yarris. 
23,491 


Ohio  River  dredging  etatemenifor  1896, 

[Excltuive  of  time  spent  in  remodeling  dredge  Ohio,  Jane  21  to  November  t.] 

DBEDGBS  IK  COMMISSION. 

TIMK. 


Time  at  work. 


Dredging  cemented  grsvel 

Dredging  loose  rock,  gravel,  etc 

Dredging  gravel  ana  sand , 

Bemoving  rocks , 

Total 


Days. 


15.7 

8.6 

4.7 

.1 


29.1 


Time  lost. 


Sundays.... 
High  water 
Accidents  .. 
Traveling... 
HoUdays.... 

Total 


Daya. 


24 
29 
13.3 

7.6 

8 


76.9 


Total  in  commission,  106  days. 


WORK. 


Kature  of  work. 


Perdv^ 
of  work. 


Daring 


Cemented  gravel  excavated 

Loose  rocl^  gravel,  etc.,  excavated . 
Gravel  and  sand  excavated 


OtLydg, 
2,024.7 
1,648.7 
1,540.4 


Ou. 


I.  yds. 
31,788 
14,179 
7,240 


Total  excavation  for  ttie  season. 


53,207 


Books  removed  (weighing  5  tons),  2. 


COST  FOR  SEASON. 

Xqnipment $1,123.77 

Towing  and  fuel 4,800.24 

Bepairs 173.41 

Salaries 3,794.17 

Total ^ »,900.69 
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DBKDQBS  OUT  OF  COMMISSION. 
TIBfE. 


2343 


Days. 

In  ordinary 104 

Annual  repairs 99 

Total , 203 

COST. 

Salaries  in  ordinary $1,759.44 

Salaries  during  annual  repairs $4,726.05 

Annual  repairs  (shop  bills,  materials,  etc. ) 4, 171. 03 


Total  cost  of  repairs 8,897.08 


Total  out  of  commission 10,656.52 

Cost  per  day  i  n  ordinary  (including  superi  n  ten  dent's  pay) 16. 92 

COST  OF  WORK,  INCLUDING  ALL  KXPRNDITDRKS,  IN  1896. 

[With  exception  of  remodoling  dredge  Ohio.  ] 

Dredging  cemented  gravel • $11,090.95 

Dredging  loose  rook,  gravel,  etc 6,075.30 

Dredging  gravel  and  sand 3,320.22 

Removing  rocks 70.64 


Total  expenditure  in  1896 20,557.11 

COST  PER  UNIT. 

Per  cubic  yard  of  excavation $0,386 

Location  and  descripHon  of  work. 


Place. 


Pitta- 
barg. 


Date. 


work. 


Kind  of  work. 


Rooks. 


No.  Tone. 


Cullaiiia  lUpple 

Wheeling  Creek  Bar. , 

Do 

CraiffaBar , 

Total 


Milet. 

471.5 
ftO.5 
90.5 

537.5 

637.5 


1896. 

Jnne 

JnlytoAag... 

do 

Aag.to  Nov.. 
Nov 


2.2 
8.6 
.1 
15.7 
2.5 


Dredging  ffravel  and  sand 

Dredging  loose  rock,  gravel,  eto. . 

Kemoving  rocks 

Dredgiug  cemented  gravel 

Dredging  gravel  and  sand 


29.1 


Flaoe. 


Cement- 
ed 
graveL 


CnUnma  Bljyple , 

Wheeling  Creek  Bar. 

Do.* 

Oraiga  Bar , 


Total. 


Excavation. 


0u.yd9. 


81,788 


81.788 


Loose 

rock, 

gravel, 

eto. 


Ou.ydt. 


14,179 


14,179 


Gravel 

and 

sand. 


Ou.ydi. 
3,022 


4,218 


7,240 


Per 
day  of 
work. 


Ou.ud$. 
1, 873. 6 
1,648.7 


Expenditures. 


Re- 
mov- 
ing 
rooka. 


cemented 
gravel. 


2,024.7 
1,687.2 


$70.64 


70.64 


Dredg 
Dredging  ing  loose 


fll.090.95 


rook, 

gravel, 

etc. 


Dredg. 

mg 

gravel 

and 

saiid. 


ToUl  for 
1896. 


$6, 075. 30 


$1,654. 15  $1,564. 15 


11,090.95,  6,075.30 


6,075.80 

I        70.64 

111,090.96 

1,768.07.  1.766.07 


3,820.22  20,567.11 
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Commerce  of  Ohio  Biver  •»  1896. 


Nftme  of  boat  or  oompany. 


Coal  Bhipmenta  ft-om  Pitts- 
burg. 

MoKJnley  Coal  Co 

Gray's  Iron  Line 

Huntiuffton  Sc  St.  Louis  Tow- 
boat  Co. 

Steamer  Belle  Prince 

A.  Montgomery  &  Co 

Relief  Towboat  Co 

Steamer  Adelle 

Steamer  Geo.  W.  Moredock. . . 

Steamer  Virginia 

Steamer  Keystone  State 

Steamer  Hndson 

Steamer  Elaine , 

HalingsBros 

Steamer  A rgand 

Steamer  H.  K.  Bedford 

Steamer  Kanawha 

Steamer  Rath 

Belmont  Coal  Co 

Steamer  D.  T.  Watson 

Steamer  Catherine  Davis  .... 

Steamer  Ben  Hur 

Steamer  Bob  Ballard , 

Steamer  Lorena 

Steamer  Enos  Taylor 

Steamer  Gate  City , 

Steamer  Coal  Bluff. 

Steamer  Liberty 

Steamer  Leroy 

Steamer  Lexington 

Steamer  Jewel 

Steamer  Rob  Roy 

Steamer  T.  N.  Bamsdall 

Steamer  Columbia 

Steamer  Valley  Belle 

Steamer  New  fiaven 

Jas.R.Ware 

Steamer  l^ellie  BartJett 

Steamer  M.  P.  Wells 

Steamer  Little  Q  ueen 

The  Jessie  Towboat  Co 

Steamer  Mary  L.  Hatoher. . . . 

John  Barretts  Son 

Steamer  Lee  H.  Brooks 

Steamer  Mary  F.  Golden 

Cincinnati,  Portsmouth.  Big 
Sandy  and  Pomeroy  Pack<» 

TheMarmetCo 

Pomeroy.  Cincinnati  and 
Louisville  Barge  Line. 

Ella  Layman  Towboat  Co 

Kanawha  and  Ohio  Trans- 
portation Co. 

ArmstrongBros 

Steamer  Crown  Hill 

Steamer  Claribell :.... 

Steamer  Carrie  Brown 

Steamer  Vesper 

Stesmer  Chevalier 

Big  Sandy  Towboat  Co 

Steamer  Jr.  H.  McConnell 

Steamer  Lucy  Coles 

Steamer  Georgia 

Zuhara  Bros 

Steamer  Silver  Wave 

Buena  VisU  Freestone  Co 

John  A.  Borches 

James  Tucker 

Smith  Coal  and  Sand  Co 

Steamer  Henrietta 

Steamer  Island  Queen 

Steamer  Tacomn 

Steamer  John  Mackey 

Steamer  Alice  L.  Barr 


Terminal  points. 


Pittsburg  to  Cairo.. 


.do. 
do. 
.do. 

.do. 


Pittsburg  to  Paducah 

PitUburg  to  Louisville 

.....do... 

do 

Pittsburg  to  Cincinnati. ... 

do 

do 

do 

...do 

Pittsburg  to  GaUipolia 

Pittsburg  to  Point  Pleasant 

,....do..T 

....do 

Pittsburg  to  Middlepori. . . 
Pittsburg  to  Parkersburg .. 

do 

....do 

....do , 

Pittsburg  to  Marietta 

Steubenville  to  Cinoinnati.. 

Wheeling  to  Cairo 

....do... 

Wheeling  to  Parkersburg. . . 

do 

Wheeling  to  Matamoras 

Wheeling  to  Clarington.. . . . 

BelUire  to  MarietU 

Matamoras  to  Marietta 

Marietta  to  Point  Pleasant. . 

Marietta  to  Middleport 

Parkersburg  to  Louisville. . 
Parkersburg  to  Cincinnati. . 
Parkersburg  to  Middleport. 

Ravenswood  to  Augusta 

Millwood  to  Middleport.... 

Syracuse  to  CarroUton 

Syracuse  to  Gallipolia 

Pomeroy  to  Cairo 

Pomeroy  to  Louisville 

Pomeroy  to  Cincinnati 

....do.. 


Point  Pleasant  to  Looisville 
....do 


Point  Pleasant  to  Cincinnati 
....do 


.do. 
.do. 


Point  Pleasant  to  Gallipolis. 
Gallipolis  to  Huntington... 

do 

Prootorville  to  Portsmouth, 
Guya^dotte  to  Louisville. . . 

do 

Huntington  to  Portsmouth. 

Huntington  to  Irouton 

Huntington  to  Louisville. . . 
Portsmouth  to  Augusta  — 
Buena  Vista  to  Cincinnati.. 
Manchester  to  CarroUton . . . 

Manchester  to  Vevay 

Manchester  to  Addyston  . . . 

Maysville  to  Cairo 

Maysville  to  A  nrora 

Chilo  to  Cincinnati 

New  Riclimond  to  Vevay... 
New  Richmond  to  A  urora . . 

•Days. 


Distance. 


I  In  oom- 
mission. 


MiUt. 
06ft 

065 
066 
066 

065 

010 

508 

508 

508 

467 

467 

467 

467 

467 

267 

263.6 

263.5 

263.5 

249.6 

183 

183 

183 

183 

171 

400 

875 

875 

03 

03 

61 

27 

77 

32 

02.5 

78.6 
415 
284 

66.5 
206 

20 
200 

24 
717 
850 
210 
210 


836 


203 


203 
4 


51 
205 
295 
47 
10 
270.5 
70.5 
95.5 
147 
130 
86 
560 
88 
85 
87 
47 


Months. 
0 

8 
6 
0 

8 

11 
12 

6 

0.6 
10 
10 

8 

7 

6 

4 
11 

4 
10 

6 

8 

6 
10 

6 
10 

6 

0 
12 

7 

2 
11 
11.6 

7 
10 
11 
10 
12 
12 

4 
10 

1 
10 
10 
12 

6 

6 
11 


11 
4.6 

7 
6 

6 

12 

10.6 

10 

0 
11 

6 
13 
12 

4 
10 
10 

0 

11 

12 
10 
8 
a6 
10 
12 
13 


Freight 


Ton§. 
4, 102, 190 

168.800 

15.050 

117.660 

28,000 

652,400 

70,500 

45.400 

60.000 

29,400 

32,000 

20,370 

12,374 

4,188 

2,668 

7.523 

4.026 

0,426 

20,000 

26.528 

179.800 

8.976 

15,114 

8.000 

10.000 

150,000 

06,000 

4.000 

3,000 

6.000 

2,000 

18.000 

7.500 

15,122 

4,396 

28,761 

18,265 

1.283 

14.000 

200 

66,000 

410 

65,500 

13,300 

3,000 

122,876 


86.468 
186,500 

76,770 
301.306 

40.000 

85,500 
3,700 
5,260 
3.500 
6,521 
820.000 
192, 175 
6,000 
1.150 
0,452 
1,800 

12,500 
8,500 
6,000 

60,000 


Pasaen- 


15 

6,720 

828.166 

257.400 


12,601 

8,600 

3.664 

419 

"i"766 

«.i>48 

1,908 

10,560 


8,280 

"t.'soo 

8,000 


14,503 
063 

8,500 
12,600 

5,200 
12.400 

4,225 

2,700 


20,660 
1,800 


1,800 


13,  391 

3.000 

38.095 


5,341 
12,850 
13,000 

7,622 


3,126 
16*066 


0,500 
5,  .376 
11,600 
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Cimmerce  of  Ohio  Bivor  in  i^^—Contiuned. 


Name  of  boat  or  oompaoy. 


Terminal  points. 


Dietanoe. 


In  com- 
mission. 


Freight 


Passen- 
gers. 


The  Coney  Tsland  Co 

HenrySpillie  &  Son 

R.H.  Fleming 

Steamer  F.  J.O'ConnoU 

l)ew  Orleans  and  Cincinnati 

Packet  Co. 
Memphis     and     Cincinnati 

Packet  Co. 
LouisTille    and    Cincinnati 

Packet  Co. 
Steamer  Hasten  Combs  Ko.  2. 
Steamer  Jim  Montgomery. . . . 

Steamer  Levi  J.  Worknm 

Steamer  Swan 

Steamer  Rencue 

Steamer  Falls  City 

Steamer  Little  Sandy 

Lonieville  and  JefTersonTllIe 

Ferry  Co.  (excursion). 

Steamer  Charley  Boy 

Steamer  D.  A.  Nesblt 

Bergenroth  Bros 

Steamer  Little  Albert 

Lonisville    and    Evansville 

Mail  Co. 

Steamer  S.D.  Blair 

Steamer  Raymond 

Steamer  6.  B.  Monteith 

Steamer  Jack  Gabom 

Steamer  Oertmde 

Steamer  Herbert  Moran 

Steamer  Racket 

Steamer  Little  Clyde 


Steamer  L  K.  Hook 

Steamer  Gayoso 

Steamer  T.  C.  Woodward .... 

Steamer  W.  T.  Norton 

Steamer  Lela 

Steamer  Fawn 

Steamer  Maggie  Belle 

Steamer  John  F.  Bnckham . . 
Steamer  John  S.  Hopkins  . . . 

Steamer  Joe  Fowler 

Nashville  and  Padncah  Pack- 
et Co. 

Steamer  Jewel 

Steamer  Pengnin 


Steamer  Emma  Cooper 

Steamer  Dick  Clyde 

Steamer  John  L.  Lowry 

Steamer  Peter  Hoiitz 

Steamer  Dick  Fowler 

St.  Loois  and  Tennessee  River 
Packet  Co. 

Steamer  John  D.  Lewis 

Steamer  Geo.  H.  Cowling 


Coney  Island  to  Cincinnati 

Dayton  to  Cincinnati 

Newport  to  Ludlow 

Cincinnati  to  Cairo 

....do 


.do. 


Cincinnati  to  Lonisville  . . 


.do. 
.do. 


Cincinnati  to  Vevay 

Aurora  to  Rising  Sun 

CarroUton  to  Lonisville. . . 

....do 

Carrollton  to  Madison .... 
Madison  to  Leavenworth.. 


Madison  to  Lonisville 

Lonisville  to  Cairo... 

....do 

...do 

Louisville  to  Henderson. . . . 

Lonisville  to  Evansville . ... 
Lonisville  to  Stephensport. . 
Cloverport  to  E  vauaviUe . . . . 
Cannelton  to  Shawneetown. 
Cannelton  to  Owensboro. . . , 
Owensboro  to  Padncah  . . . . . 
Newbure  to  Shawneetown. , 
Month  Green  River  to  Ev- 
ansville. 

do 

....do , 


....do 

do 

....do 

Evansville  to  Cairo 

Evansville  to  Metropolis  .. 

Evansville  to  Paducah 

....do 

.....do 


Evansville  to  Henderson  . . 
Mouth  Wabash  River  to 
Cairo. 

Shawneetown  to  Cairo 

Casey  ville  to  Brooklyn  .... 

EliKsbethtown  to  Cairo 

Smitbland  to  Cairo 

Padncah  to  Cairo 

.....do 


.do. 


Padncah  to  Metropolis. 


MUet. 
10 
3 
8 

400 


182 

182 
132 
66 
10 
67 
57 
12 
105 

45 

367 
367 
867 
107 

185 
07 
78 
181 
82 
171 
78.6 
8 

8 

8 

8 

8 

8 

8 
182 
146 
137 
137 
137 

12 
127 

117 


67 
45 
45 

45 
0 


Months. 

4 
10 
12 

8 

0 

10 
11 

3 

8 
12 
12 
12 

8 

2 

4 

0 
8 
12 

4 
12 

12 
12 

4 
11 
12 
12 

7 
12 

5 

aS 

3 

0.5 

7 

0.5 

1 

4 
12 
12 

6 

12 
12 

12 
6 
12 
10 
12 
12 

11 
12 


Total. 


T<ms. 
700 
6,000 


25,000 
54,382 

41,705 

146.225 

38,750 
82,000 
10, 301 

243 
10,000 
12,150 

100 


150 

15,250 

24,500 

2,100 

86,281 

22,000 
5,232 

5.000 
200.000 
7,725 
0.115 
6,458 
5,100 

20,401 

200 

50 

10 

220 

20 

000 

1,885 

12.500 

8,876 

6.400 

6,200 
18,632 

42,662 
8,461 
26, 200 
17,600 
10,400 
40,567 

248,841 
2,666 


418,646 


6,863 

5,160 

103.085 


1,000 
3,035 
1.100 
2,456 
4.863 
35 
235,741 


1,250 


28,438 


100 
1,000 


20,668 


105 

000 

140 

2,664 


4 
7.037 
6,402 
3,700 

26,720 


6,210 
1.500 
16,600 
5,100 


25,750 


0,014.435 


1.223.206 


aDaya. 

According  to  reliable  information  fumisbed  tbis  office  by  persons  interested  in 
river  commerce^  no  new  lines  of  transportation  bave  been  establisbed  during  tbe 
year. 
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River  commerce  of  CincinnaUfor  the  year  ending  December  SI,  1896, 


Hecelptel^J^p.     Toui^ 


Articlea. 


Alcohol 

Ale,  beer,  and  port«r . . . 
Apples,  green 

iX.»::::::::::::::: 

BeaDB 

Beef 

Boots  and  iihoeii 

Bran,  niiddHngs,  etc... 

Broom  oom 

Batter 

Candles 

Caetinga 

CatUe 

Cement  and  plaster 

Cheese 

Cider 

Coffee 

Cooperage 

Com ................... 

Com  meal 

Cotton 

Crockery 

Bggs 

Feathers 

Fish 

Floor 

Fmit,  green 

Fralt,  .dried 

Faniitaro 

Glass,  window 

Glassware 

Grease 

Hardware 

Hay 

Hides 

Hog  products 

!<»«■ 

Hops 

Horses 

Iron  and  steel 

Iron  and  steel,  scrap. .. 
Iron,  pig 


Tont. 


2 

2,311 

56 

2 

108 

1 

75 

286 

1 

170 


1,177 

8,295 

960 

2 

200 

7 

985 

764 


17,399 
49 
744 
63 
112 
1,137 
8,248 
205 


114 

2,041 

457 

458 

4.186 

446 

42 

8,794 

1 

708 

12. 726 

543 

157 


Ton». 

10 

1,690 

579 

33 

6 

185 

4 

890 

286 

8 

80 

52 

878 

180 

940 

65 

178 

888 

1,752 

186 

150 

15 

169 

41 

8 

878 

2,142 

1,290 

71 

586 

57 

2,234 

95 

2,706 

462 

140 

2,678 

10 

14 

778 

7,981 

80 

95 


Ton*. 

10 
1,692 
2,890 

89 
8 


471 

4 

200 

52 

2*055 

8,425 

1,920 

67 

878 

840 

2,787 

900 

150 

17,414 

218 

785 

71 

490 

3.279 

4,538 

276 

586 

171 

4,275 

552 

8,164 

4,648 

686 

2,720 

8,804 

15 

1,486 

20, 707 

573 


Artiolea. 


Lead,  white 

Leather 

Lemons 

Lime 

Ltunber 

Malt 

Manafactiires,  sundry 

Mercliniidise 

Molassos 

Nails 

Oata 

Oil 

Onions 

Oranges 

Peanuts 

Petroleum 

Potatoea 

Kioe 

Bope,  twine,  etc 

Bosin 

Bye 

Salt 

Seed,  olorer  and  timo- 
thy  

Sheep 

Shot 

Soap 

Sorghum 

Spices 

SUrch 

Sugar 

TaDow 

Tobacco,  leaf 

Tobacco,  manufac- 
tured   

Turpentine 

Vegetables,  green 

Vinegar  

Wheat 

Whisky 

Wines  and  liquors.... 

Wool 

Yam,  cotton 


RMriptaT^^JT^ 


Tont. 


274 
1 

600 

14,750 

8 


22,019 

6,072 

4,192 

61 

567 

73 

2 

46 

177 

2,120 

607 

8.428 

26 

152 

16.431 

852 
1,150 


74 

321 

6 


854 

187 

16,760 

41 


460 


986 
6.664 
125 
116 
401 


Tont. 
530 
128 
126 
522 

6,300 

77 

506 

23,431 

1,397 

8,876 
224 
717 
252 
169 
337 

1,281 

1,897 
73 

2,971 
111 
44 

9,941 

1,396 


107 

368 

70 

14 

166 

2,485 

19 

2,169 


16 

706 

1,188 

884 

3,122 

843 

62 


Tom. 

539 

402 

127 

1,112 

21,050 

80 

506 

45,450 

6.469 

8,068 

285 

1,284 

325 

171 

383 

1.458 

8,517 

580 

6.399 

136 

196 

26.372 

1.748 

1,150 

107 

437 

391 

20 

166 

8,339 

206 

17,929 

299 

16 

1,216 

1,188 

1.869 

8,786 

468 

168 

401 


BECAPITtJLATIOlSr. 

Tons. 

Receipts 1«),978 

Shipments 98,096 

Total 269,074 

Coal  shipmenU  from  Pittsburg,  Pa. 
[Furnished  by  Capt.  William  Evans.] 


To  Cincinnati 

To  Louisville. 

Month. 

Trips. 

Coal 
boato. 

Coal 
barges. 

Tons. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Tons. 

1806. 
January  

66 
66 
75 
58 
32 
11 
21 
44 
62 

44 

84 
80 
116 
81 
23 
7 

28 
85 

271 
894 
896 
559 
863 
68 
242 
111 
176 

151, 460 
299,825 
824,960 
890,392 
217,483 
58,727 
108,600 
103,850 
154.488 

70 
78 
60 
72 
86 
6 
18 
66 
76 

189 
200 
800 
844 
165 
28 
82 
64 
104 

140 
160 

70 
606 
384 

26 
116 
125 
246 

280.137 

February  ..................... 

807,100 

March 

365, 029 

Anril 

588.875 

Mky ::;;:.!.!....!......;.... 

296,215 

Jnly    

42,425 

October 

92,070 

148,325 
197,229 

December         ................ 

Total 

424 

444 

2,575 

1,809.786 

476 

1.426 

1,771 

2,292,405 

Grand  tot-al ■ 

■ 

4.102,190 

.KoTB.— No  shipments  in  June.  August,  and  September. 
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Comparative  table  shotchg  coal  shipments  from  Pitinhurg  during  the  ten  years  ending 

December  SI,  1896. 


Year. 

To  Cincin- 
nati. 

ToLonia- 
ville. 

Total. 

Year. 

To  Cincin- 
nati. 

To  Louia. 
ville. 

Total. 

1887 

TOUM. 

788.600 
1.050,882 
1,140.802 
1.324,641 
1,065,706 

Ton*. 
1.867.012 
2,223,404 
1,430,747 
2.005.716 
1,828,047 

2.155,702  1 
4,174,876  1 
2,580,630  i 
8.420.867 
2,808,752 

1802 

Tons. 

914, 480 

829.878 

1,153,765 

1,036,661 

1,809,786 

Tons. 
1.384,864 
1,534,523 
1,800,022 
1,357.212 
2,292,406 

Tons. 

2,299.204 

2,364,401 

2,463.787 

2,303.878 

4.102,100 

1888 

1893 

1880 

1800 

1891 

1804 

1805 

1886 

Commerce  passing  Davis  Island  Dam  in  1896, 


Veasola. 

Aacending. 

Descending. 

Total 

Tbrongh  lock. 

Through  paas. 

Through  lock. 

Through  paaa. 

freight; 

Packeta  

No. 

60 
203 

24 
158 
668 
405 

Tons. 
6,715 

"i.'soo" 

"*'7o6' 
6,050 

No. 

266 

1,326 

42 

566 
8,301 
1.124 

Tons. 
24,745 

No. 

78 

210 

Tons. 
9,770 

No. 

257 

1.878 

52 

1,557 

8.835 

1,676 

21 

170 

Tons. 
28,046 

Tons. 
66.276 

Towboata 

29,800 

1.401.300 

1,976,859 

220, 176 

51,143 

31,600 

Coal  boata 

*2i*in5* 

10,592 

"is* 

217 

1 
73 

'*6,'436' 

17,738 

800 

1,401,800 

Bareea 

2,006,184 

FlaU 

254.456 

Rafts 

51,943 

liiscellaneoua ...- 

58 

153 

Total 

1.675 

15,165 

6,777 

57,532 

689 

81,738 

8,946 

8,707,824 

8,811,759 

Commei'ce  passing  Dam  No.  6  in  1896, 


Teasels. 

Ascending. 

Descenaing. 

Total 
freight 
(tons). 

Number. 

Tons. 

Number. 

Tons. 

Packeta ^ 

Towho&ta  .  •-••  •••••••        ................ 

833 

1,194 

63 

671 
3,738 

020 

81,810 

836 

1,103 

59 

1,452 

3.630 

929 

9 

151 

26 

88,116 

67.926 

85,400 

1.324,224 

1,935,948 

140.636 

20,200 

85,400 

Coal  boats 

1, 824, 224 

Barcrea  ..... 

1. 935. 948 

Fi2&^:;:;;:;;:::::::::::::::::::::::::::::: 

85,620 

176,256 

Bafta 

20,200 

Liirht  flats         

133 
20 

8,880 

8,880 

Total 

7,081 

67.480 

7,704 

8,495,904 

8.568,834 

Comparative  statement  of  commerce  passing  the  Falls  of  the  Ohio  River  by  canal  and  by 

river. 


Year. 

Canal. 

Open  rlTer. 

Total. 

Vessels. 

Tons. 

Vessels. 

Tons. 

Teasels. 

Tons. 

1882 

3.988 
5.231 
3,485 
5,678 
4,964 
4,069 
6,963 
5.534 
4,386 
4,739 
5,506 
8.902 
5,280 
3.921 
6,046 

935,628 
1,349,115 

785,192 
1,443,181 
1,240,112 

867,807 
1,915,365 
1,404,573 

998,062 
1,802,471 
1, 275, 329 

848,211 
1,245,899 

850, 401 
1.642,347 

2,305 
1,484 
1.548 
822 
1,706 
2,207 
2,252 
1.084 
8,828 
2,137 
1.826 
1,722 
461 
045 
1,426 

668,866 

483,281 

484,124 

262,862 

577, 547 

1, 204, 518 

1,162.305 

057, 820 

1.717.158 

1,062,428 

858,053 

514. 317 

140,  037 

316,209 

430,055 

203 

ri5 

B3 
WO 

m 

166 
!15 
»8 
il4 
{76 

124 
r41 

m 

172 

1. 604. 494 

1883 

1, 832,  396 

1884 

1, 260, 316 

1885      

1, 706.  043 

1886 

1,817,650 

1887..^ 

1888 

2. 072, 325 
8, 077, 670 

1889 

2, 362. 402 

1890 

2, 715, 220 

1891  

2,364,800 

1802 

2,134,282 

1893 

1, 362, 528 

1894 

1, 305, 836 

1895 

1,175,760 

1896 

1, 079, 302 

Digitized  by 


Google 


2348      REPORT   OF   THE   CHIEF   OF   ENQINEEB8,  U.  8.  ARHT. 

Numbm"  of  sttamer%  in  the  freight  andp<usmger  traffic  between  Cifusinnati  and  other  porttf 
and  total  tonnage,  compared  for  ten  years. 


Tw. 

Num- 
ber. 

Tonnage. 

Tew. 

Nnm- 
ber. 

Tonnage. 

Fiscal  year. 
1886-87 

48 
48 
42 
48 
37 
40 

23.  M8 
24.348 
24,463 
23,583 
24,145 
23,374 

Calendar  ysar. 
1898 

36 
34 
80 
25 

22,569 
20,527 

1887-88 

1884 

1888-89 

1896 

18,587 

1880-90  

1806 

15,032 

1890-91 

1891-92  

List  of  Ohio  River  steamers  destroyed  in  the  year  1896,  causes  of  destructionf  and  tonnage 

represented. 


Name. 


How  deetroyed. 


Tonnage. 


Congo  

Florence  ShMika. 
Buckeye  Boy  .... 

Vesper 

John  D.  Lewis... 
Sam  Brown 


Total  tonnage  destroyed. 


Snnk 

Burned 

do 

Destroyed  by  ice  . 

Burned 

.....do 


500.18 
80.84 

126.00 
73.64 

266.41 

474. 10 


1.678.67 


Annual  arrivals  and  departures  of  steamers  at  Cincinnati  for  years  indicated. 


Year. 

Arrivals. 

Departures. 

Year. 

Arrivals. 

Departures. 

Fiscal  year. 
1872-73 

2,840 
2.596 
2,602 
2,779 
2,646 
2,942 
2,725 
8,163 
2.638 
2.739 
2,340 
2,170 
2,137 
2,489 

2,838 

2.600 
2,665 
2,808 
2,653 
2,942 
2,730 
8,167 
2,633 
2,736 
2,329 
2,162 
2,138 
2.483 

Fiscal  year— Continued. 
1886-87 

2,272 
2.113 
2,521 
2,257 
2,234 
2.185 

2,052 
1,891 
1,687 
1,028 
1.124 

2,281 
2,115 
2,622 
2,253 
2,234 
2,188 

1873-74 

1887-88 

1874-75  

1988-89   . 

1875-76 

1889-90 

1876-77 

1890-91 

1877-78 

1891-92 

1878-79 

OaUndar  year. 
1892 

1879-80 

1880-81 

1881-82 

2,062 
1,894 
1,694 

983 

1882-83 

1893 

1883-84 

1894 

1895 

1885-86 

1896 

1,042 

Arrivals  and  departures  of  steamboats  at  the  port  of  Cinoinnaii,  Ohio, 


Arrivals. 

Departures. 

Tear. 

From 

New  Or- 

leans. 

From 

Pitts. 

burg,  Pa. 

From 
other 
porta. 

Total. 

For  New 
Orleans. 

ForPitto 
burg. 

For 
other 
ports. 

Total. 

Fiscal  year. 
1887-88 

85 

51 
38 
31 
23 

20 
17 
26 
24 
21 

156 
237 
197 
208 
204 

186 
120 
100 
a  52 
a  106 

1.389 
2,233 
2,022 
1,995 
1.958 

1.846 

1,754 

1,561 

952 

997 

1,680 
2,521 
2,257 
2.234 
2,185 

2,062 
1,891 
1,687 
1,028 
1,124 

87 
61 
87 
31 
23 

22 
17 
25 
26 
24 

153 
237 
194 
207 
202 

185 
120 
102 
a46 
a  111 

1,385 
2,234 
2, 021 
1,906 
1.963 

1,854 

1,757 

1,667 

911 

967 

1  675 

1888-89 

2,522 
2.252 
2.234 
2,188 

2.068 

1,894 

1,694 

983 

1889-90 

1880-01 

1891-92 

Calendar  year. 
1892 

1893 

1894 

1895 

1896 

1,042 

a  Includes  Wheeling,  W.  Va. 
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Sckedkle  of  rat^  on  flour  per  barrel  by  rail  and  river  from  Cindnnaiifor  ten  years  ending 

December  51,  1896. 


Year. 

To  PitUbarg. 

To  LoniBville. 

To  New  Orleans. 

To  Memphis. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

1887 

OenU. 

24-31 

22-24 

23 

23-24 

24 

24 

24 

24 

20-24 

20-22 

15 
15 
15 
15 
15 
15 
15-20 
20 
20 
20 

Oenta. 
15 
15 
15 
16 
15 
15 
15 
15 
15 
15 

Genu, 
15 
15 
15 
15 
15 
15 
1^10 
10 
10 
10 

Omt». 

44-49 

40-48 

54 

49-54 

49 

49 

40 

49 

49 

49 

Genu. 
35 
35 
35 
35 
35 
35 
35-30 
40 
40 
40 

Oenta. 

OenU, 

1888 

1889 

1890 

1891 

1892 

40 
40 
40 
40 
40 

30 

1893 

1894 

30 

1895 

80 

1890 

80 

CC  a. 

OPERATING  SNAG  BOAT  ON  THE  OHIO  RIVER. 

The  act  of  Gongress  making  a  yearly  appropriation  of  $25,000  for 
this  work  is  quoted  in  the  Annaal  Eeport  for  1896,  part  4,  page  2093, 
which  also  states  the  object  of  the  work,  and  the  probable  greater  effi- 
ciency secured  by  the  river  and  harbor  act  of  1896,  which  increased 
the  amount  available  yearly  from  $25,000  to  $50,000. 

The  repairs  of  the  snag  boat  E.  A.  Woodruff  were  completed  in  June, 
1896,  at  Cincinnati,  where  she  remained  until  July  15  awaiting  avail- 
ability of  funds;  on  that  date  she  started  to  Pittsburg  direct  and  then 
worked  downstream  to  Fish  Creek  Island,  113  miles  below.  A  rise  per- 
mitted return  up  river  to  Bellaire,  but  the  water  was  then  too  high  for 
work,  and  on  August  6  she  went  on  to  Wheeling  for  stores  and  then 
proceeded  downstream,  removing  obstructions  en  route,  arriving  at 
Cairo,  111.,  September  2.  The  upstream  trip  was  begun  next  day;  four 
days  were  spent  at  Craigs  Bar  removing  75  snags,  etc.,  from  the  chan- 
nel; repairs  to  paddle  wheels  detained  her  at  Cincinnati  five  days;  she 
again  went  direct  as  far  up  as  Short  Creek,  81  miles  below  Pittsburg, 
where  it  was  learned  that  the  channel  was  clear  above.  As  the  river 
was  falling,  she  worked  downstream  until  reaching  South  Point,  314 
miles  below  Pittsburg.  At  this  place  the  starboard  rudder  was  badly 
damaged,  compelling  her  return  to  Cincinnati.  On  October  27  the 
T^'^ooc/7*t{^started  down  river,  working  as  far  as  Evansville.  No  obstruc- 
tions being  reported  below,  she  ascended  the  river,  working  en  route, 
until  within  56^  miles  of  Pittsburg,  and  there  removed  a  coal-barge  wreck. 
No  work  being  required  above  that  point,  she  hastened  to  Williamsons 
Island,  77  miles  below,  where  a  wreck  menaced  coal  fleetsunder  way 
down.  After  removal  of  this  obstruction  she  performed  her  regular 
work  as  far  down  as  Kentucky  Biver,  and  on  December  7  went  into  her 
regular  winter  quarters  in  the  mouth  of  that  stream. 

On  March  7, 1897,  the  snag  boat  was  brought  to  Cincinnati,  having 
in  tow  all  the  Oovernment  boats  from  this  district  harbored  in  the 
mouth  of  the  Kentucky,  to  undergo  the  regular  spring  repairs,  which 
are  always  necessary  to  fit  her  for  effective  work  after  the  hard  service 
of  the  previous  season.  This  spring  the  repairs  were  quite  extensive, 
as  the  boat  had  never  been  thoroughly  overhauled  since  put  in  com- 
mission in  1876,  and  many  desirable  changes  and  improvements  had 
been  postponed  owing  to  lack  of  funds,  or  opportunity  to  make  them 
without  neglecting  important  work  on  obstructions.  The  increased 
appropriation  for  snag-boat  work  will  afford  the  funds  for  these  improve- 
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ments.  Repairs  were  made  to  the  wheels,  engines,  boilers,  fumaces, 
steam  i)ipe8,  wrecking  machinery,  cabin,  etc.  Some  betterments  were 
also  placed,  including  a  steam-heating  plant  to  avoid  fire  risk,  an  electric 
storage  battery,  and  new  steel  wrecking  hook. 

The  repairs  were  completed  May  21,  and  the  boat  went  direct  to 
Beaver  Dam,  29^  miles  below  Pittsburg.  As  the  river  was  falling,  she 
began  operations  downstream.  On  June  7  she  reached  Gincinnati  and 
remained  in  port  until  the  16th,  repairing  wrecking  hook  and  hull,  both 
of  which  had  been  damaged  on  the  trip.  The  down-river  trip  was  then 
resumed  as  far  as  Evansville,  but  as  high  water  made  it  unnecessary 
to  go  below,  the  boat  returned  upstream,  and  on  June  30  was  at  Madi- 
son, Ind.,  653  miles  below  Pittsburg. 

During  the  fiscal  year  the  Wbo^^rttjf  traveled  7,037  miles  and  removed 
the  following  obstructions:  805  snags,  62  wrecks,  154  cubic  yards  rock, 
and  166  trees. 

The  snag  boat  is  under  the  capable  management  of  Mr.  W.  H.  Chris- 
tian, extracts  from  whose  reports  are  appended,  giving  in  detail  the 
operations  during  the  year. 

The  itemized  statement  of  expenses,  required  by  section  13,  river  and 
harbor  act  of  September  19, 1890,  is  below. 

In  addition  to  the  work  of  the  snag  boat,  it  sometimes  happens  that 
boats  are  wrecked  or  that  snags  or  other  obstructions  unexpectedly 
appear  in  the  channel  when  she  is  too  far  distant  to  be  available,  and 
the  danger  to  be  apprehended  will  not  i)ermit  of  delay.  In  such  cases 
local  wrecking  companies  or  other  means  are  employed  and  the  expense 
borne  by  the  snag-boat  ai)propriation. 

During  the  year  the  following  wrecks  were  removed  under  these 
conditions: 

Beadmans  Island^  12^  miles  heloxo  Pittsburg. — Wreck  of  a  coal  flat  at 
this  locality  which  had  drifted  into  a  landing,  opposite  the  village  of 
Sewickley,  frequently  used  by  coal  tows  when  overtaken  by  fog, 
storms,  etc. 

Cost  of  removal : 

Hire  of  steamboat $32.50 

Explosives 65.54 

Total 98.04 

Browns  Island,  62  miles  helow  Pittsburg. — Two  coal-boat  wrecks  and 
a  large  rock  in  the  channel,  the  cost  being  as  follows: 

Hire  of  steamboat $76.00 

Explosives 88.00 

Total 164.00 

Cincinnati,  467  miles  below  Pittsburg. — On  January  2, 1897,  the  high 
water  which  had  prevailed  in  December  fell  to  a  lOfoot  stage,  expos- 
ing a  dangerous  coal-boat  wreck  at  the  landing  directly  in  the  channel 
path  of  all  steamers,  which,  if  the  river  continued  to  fall,  would  not 
leave  room  for  safe  passage  on  either  side,  and  in  case  of  another  rise 
would  be  again  hidden  and  liable  to  wreck  other  vessels.  In  the  emer- 
gency bids  were  asked  by  telephone  from  four  wrecking  companies,  and 
the  obstruction  removed  in  three  days,  at  a  cost  of  (65. 
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Itemieed  statement  of  expenses  far  operating  snag  boat  on  the  Ohio  Biver,  and  removing 
snags,  wrecks,  and  other  obstructions  in  said  river. 


Month. 


Pay  of 
crew 
(labor). 


SabsiaV 


Tad. 


Mieoella- 
neons 

•nppliee 
(hire). 


Tools 
and 
imple- 
ments. 


General 
repairs 
ana  bet- 
terments. 


Contin- 
gent ex- 
pensea. 


TotaL 


1896. 

July 

August 

September 

October 

November 

December 


Jannary  . 
February  . 
Hareh.... 

April 

May 

June 


1897. 


$1,337.79 
2,001.38 
1,008.93 
1,978.77 
2,018.58 
887.13 

400.00 
400.00 
032.42 
300.00 
901.68 
1,978.04 


$324.87 
538.16 
348.37 
640.83 
286.37 
08.17 

10.06 
27.2.5 
51.06 
4.80 
643.62 
895.58 


$300.18 
242.15 
141.09 
324.38 
306. 16 
107.61 


71.00 


228.71 
164.08 


$32.98 
281.96 
11.01 
173.23 
28.38 
18.64 

1.91 
6.60 
61.80 
80.79 
731. 57 
86.81 


$0.35 
6.42 


16.98 


$796.93 
1,.U7.34 

10.58 
140.09 

15.00 


$20.75 
14.60 


6.16 
99.61 


1.89 

18.00 

2,853.87 

2,500.08 

160.69 


1.60 

6.15 

66.85 

.40 

.46 

2.70 

3.25 

52.20 

540.80 


$2, 815. 80 
4,636.96 
2,479.98 
3,276.78 
2,660.64 
1,17&40 

412.37 

436.19 

836.97 

3,198.37 

5,057.47 

3,324.45 


Total 14,804.67 

For  removal  of  wrecks 
at  Browns  Island, 
near  Deadmans  la- 
land,  and  opposite 
Cincinnati,  Ohio 


Aggregate. 


3,263.58 


1,885.31 


1,464.18 


327.04 


129.52 


8,057.37 


700.75 


30,314.38 


327.04 


30,641.42 


[Extract  fivm  report  of  Capt.  W.  K.  Christian.] 

The  snagboat  E,  A.  Woodruff  left  winter  quarters  in  the  mouth  of  the  Kentucky 
River  on  March  8,  1896,  and  with  two  dredge  boats,  one  drill  boat,  one  launch,  five 
dump  BCOWB^  and  one  large  and  three  small  flatboats  in  tow,  proceeded  up  the  Ohio 
River,  running  only  in  daylight,  landing  at  Cincinnati  on  March  11. 

On  arrival,  the  Woodruff  was  laid  up  and  tlie  crew  was  suspended  without  pay 
pending  the  preparation  of  plans,  estimates,  and  proposals  for  betterments  and  for 
the  annual  spring  repairs  to  the  snag  boat  and  her  machinery. 

The  work  on  betterments  and  repairs  was  commenced  April  13  and  completed  May 
24, 1896.  The  betterments  were  the  installment  of  a  new  engine  and  dynamo  (direct 
connected  set  and  wiring),  electric  lighting  plant,  and  pressure  water  filter.  Repairs 
were  made  to  the  broken  wrecking  frame  legs,  main  engines,  main  and  auxiliary 
boilers  and  their  furnaces,  steering,  donkey,  and  laundry  pumps,  one  machine-shop 
and  four  capstan  engines,  steam  steering  apparatus,  chimneys  and  stumps  of  the 
large  boilers,  paddle  wheels,  and  floors  of  two  deck-hand  rooms;  replaced,  with 
new,  two  decayed  large  iron  pipe  water-wheel  beam  and  bridge  tree  supporting 
braces;  scrubbed  the  boat  all  over;  painted,  where  necessary  for  preservation,  places 
inside  and  outside  of  the  hull  and  upper  works,  and  made  numerous  small  repairs  to 
the  hull,  upper  works,  machinery,  and  snag  and  wrecking  apparatus. 

On  completion  of  the  annual  repairs,  the  snag  boat  was  commissioned  to  engage 
in  her  regnlar  work  of  removing  obstructions  from  the  Ohio  River,  and,  after  taSing 
aboard  coal  and  stores,  she  cast  off  May  27  and  steamed  upstream,  running  night 
and  day,  as  far  as  Pittsburg,  Pa.,  landing  there  May  31.  While  en  route  to  Pitts- 
burg she  removed  from  the  channel  two  Singerous  snags  and  two  coal-boat  and  two 
coal-barge  wrecks. 

May  31,  two  hours  after  arrival  at  Pittsburg,  due  to  a  rapidly  falling  river  and  to 
avoid  the  risk  of  grounding  and  consequent  loss  of  service,  the  snag  t>oat  cast  off 
and  proceeded  downstream,  immediately  engaging  in  and  continuing  the  removal  of 
obstructions  until  she  reached  Cincinnati  on  June  11,  where  she  was  tied  up  to  await 
an  assignment  of  fhnds  to  continue  her  work.  Advantage  was  taken  of  this  time  to 
make  shop  repaLrs  to  the  wrecking-hook  frame,  which  was  broken  while  removing  a 
sunken  coal  barge  at  a  point  63  miles  below  Pittsburg,  and  to  build  a  new  rudder  to 
replace  one  worn  out,  which  had  been  on  the  boat  since  1875. 

From  June  15  to  July  14  the  crew  of  the  snag  boat,  excepting  two  watchmen,  clerk, 
and  master,  was  suspended  without  pay.  On  the  latter  date  funds  again  became 
available  for  the  resumption  of  work,  the  crew  was  reemployed,  and  the  repaired 
wrecking-hook  frame  and  new  rudder  were  taken  aboard  and  erected  in  their  places. 

July  15  the  boat  cast  off  and  steamed  upstream,  running  night  and  day,  arriving 
at  Pittsburg,  Pa.,  July  19;  repaired  the  paddle  wheels;  took  aboard  coal,  and,  on 
account  of  falling  river,  ran  down  to  Stoops  Ferry,  12  miles  below  Pittsburg,  and 
tied  up  for  the  night. 

July  20,  began  the  removal  of  some  coal-barge  wrecks  in  the  vicinity.  After  their 
destruction  the  regular  work  of  removing  obstructions  was  continued  to  the  vicinity 
oi  Fish  Creek  Islandi  113  miles  below  Pittsburg,  arriving  on  the  evening  of  July  23 
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On  aocoant  of  general  heavy  rains  the  river  daring  the  night  had  swollen  to  a 
height  that  prevented  work.  The  snag  boat  was,  therefore,  on  July  24,  steamed 
npetream  to  Bellaire,  Ohio,  94  miles  below  Pittsburg,  and  tied  up  nntil  Augnst  6, 
when  the  river  had  again  fallen  to  a  working  stage. 

While  lying  at  Bellaire  the  orew  was  employed  at  varions  kinds  of  necessary  work 
on  the  boat,  so  that  the  time  was  not  wholly  lost  to  the  service. 

August  6,  cast  off  and  ran  up  to  Wheeling,  W.  Ya.,  90  miles  below  Pittsburg,  took 
aboard  stores,  and  then  steamed  downstream,  removing  obstructions  until  Cairo,  111., 
967  miles  below  Pittsburg,  was  reached,  on  September  2. 

September  3,  cast  off  and  worked  upstream  until  a  sunken  boat  loaded  with  very 
lar^e  limestones,  at  a  point  896^  miles  below  Pittsburg,  was  reached,  September  5. 
This  boat  was  sunk  man^  years  ago,  became  covered  with  sand,  and  was  therefore 
no  obstruction  to  navigation  until  this  season,  when  the  wreck,  due  to  changed  con- 
ditions, divided  the  channel  in  such  a  manner  as  to  make  it  extremely  dangerous  in 
low- water  stages  to  all  passing  craft.  From  this  wreck  the  snag  boat  removed  80 
stones,  measuring  about  493  cubic  feet,  and  all  of  the  wreck  that  could  be  obtained 
with  the  facilities  at  hand  firom  under  the  sand,  leaving  a  present  channel  depth  of 
water  over  the  remains. 

September  9,  cast  off  and  worked  upstream  nntil  Craigs  Bar,  537  miles  below  Pitts- 
burg, was  reached,  September  23.  Here  the  snag  boat  was  employed,  September 
23-26,  removing  75  snags  and  other  obstructions  £om  the  new  channel  being  made 
there.  Arrived  at  Cincinnati  September  30,  made  some  repairs  to  the  paddle  wheels, 
which  had  been  damaged  in  the  Louisville  and  Portland  Canal  by  unavoidable  col- 
lision with  displaced  fragments  of  the  old  walls,  and  examined  the  wrecks  of  three 
burned  steamboats  in  firont  of  Sedamsville. 

October  6,  cast  off  and  ran  upstream  night  and  day  until  Short  Creek,  81  miles 
below  Pittsburg,  was  reached,  October  9 ;  tied  up  here  until  daylight  on  account  of 
fog.  When  it  lifted  the  snag  boat  cast  off,  and,  learning  from  the  Pittsburg  packet 
that  no  obstructions  were  reported  above,  and  as  the  river  was  falling,  she  was 
headed  downstream  and  worked  until  South  Point,  Ohio,  314  miles  below  Pittsburg, 
was  reached,  after  dark  October  15.  October  16,  the  starboard  rudder  collided  with 
a  hidden  obstruction,  injuring  it  so  badly  as  to  require  removal  from  its  working 
position,  obliging  the  boat  te  work  as  far  as  Cincinnati  with  only  one  rudder,  arriving 
October  17.  October  19,  sent  the  broken  rudder  to  be  repaired,  part  of  the  orew 
building  a  temporary  dock  for  readjusting  it,  the  remainder  making  necessary  repairs 
to  machinery  and  guards.  These  repairs  were  completed  October  27,  when  the  boat 
proceeded  downstream,  working  as  far  as  Gvansville,  Ind.,  arriving  there  November 
10.  No  obstructions  being  reported  below  Evansville,  stores  were  taken  aboard,  and 
on  November  11  steamed  upstream,  working  as  far  as  New  Cumberland,  56i  miles 
below  Pittsburg,  where,  after  removing  a  coal -barge  wreck  and  being  informed  that 
there  were  no  obstructions  above,  the  boat  was  headed  downstream  and  hastened  to 
Williamson  Island  to  remove  a  wreck  which  menaced  the  Pittsburg  coal  fleets  then 
underway.  After  the  removal  of  this  wreck,  November  30,  the  boat  continued 
downstream,  performing  her  regular  work  as  far  as  Kentucky  River,  where  she  went 
into  winter  quarters  on  December  7. 

On  December  10,  after  the  boat  and  operating  apparatus  had  been  put  in  order  for 
proper  care  during  suspension  of  work  through  the  winter,  the  crew  was  paid  off, 
and  with  the  exception  of  two  watchmen  and  the  master,  who  remained  tq  care  for 
the  property,  all  left  the  boat  for  their  homes. 

The  Woodrujg^  was  in  commission  172  days  between  May  25  and  December  10. 
During  that  time  she  was  tied  up  12  days  on  account  of  high  water,  and  28  days 
awaiting  the  availability  of  funds.  She  traveled  5,553  miles,  removed  653  snags, 
51  wrecks,  2,276  cubic  feet  of  rock,  and  cut  down  166  trees.  Removed  1  rock  pile  at 
Half-Moon  farm,  drift  from  the  railroad  piers  at  Bellaire,  Ohio,  and  Parkersburg, 
W.  Va.,  and  from  the  ice  piers  at  Pomeroy,  Ohio,  and  spent  3  hours  assisting  the 
steamer  W.  F.  Niahet  over  Craigs  Bar. 

Time. 

Days. 

Bunning  exclusively 79 

Removing  snags  ana  cutting  down  trees 21 

Removing  wrecks 8 

Removing  rocks 2 

Repairing  and  painting  (while  tied  up  for  high  water) 12 

Tied  up  waiting  for  funds 28 

Sundays  worked 2 

Sundays  not  worked 19 

Holidays  not  worked 2 

At  Cincinnati,  making  repairs,  etc 22 

Dragging  wrecks,  etc 2 

Putting  boat  in  order  for  winter 3 
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Wrecks  reinoyed,  wholly  or  partially,  olaseified,  are  as  follows: 


Kind. 


Name. 


Flaoo. 


ber. 


Stoftmboat 

Do 

Do 

Do 

Cuial  boata... 

CkMl  barges... 

Fuelflata 

Lamber  barge. 


Richmond 

Robert  Moore 

State  of  Missouri. 

Scotia 

No  name 

.....do 

.....do 

.....do 


Grand  Chain 

Cumberland  Island. 

Alton,  Ind 

Cincinnati 

Scattering 

.....do.... 

.....do 

EvaasTille 


Total. 


61 


Boek8  removed. 


Place. 

Date. 

Cubic 
feet. 

Channel.  Sisters  Island 

September  6  and  8 

494 

Dean  dc-  Stockenberc's  landing --^t 

November  6 

1,782 

Total ...,...,TrT-      T, T 

2,276 

Of  the  snags  remoyed,  those  weighing  50  tons  and  over,  each,  and  their  locations 
at  the  time  of  removal,  are  given  to  show  that  the  largest  snags  found  are  not 
peculiar  to  any  particular  locality. 


Place. 


Miles  be- 
low Pitts- 
burg. 


Tons. 


Channel  ftont  of  Kenova.  W.  Va 

Channel  front  of  Catlettsourg,  Ky 

Channel  ftrontof  Twin  Creeks,  Ohio 

Channel  at  Hughes  Bar,  Ind 

Channel  above  Alton,  ind 

Channel  below  Grissoms  Landing,  Ky. . . 
Channel  front  of  Elm-tree  Landing,  Ky. 
Channel  front  of  Bametts  Landing,  Ky, 
Channel  tnut  of  Watsons  Landing,  Ky. 

Do 

Channel  fh>ni  of  Stripe  Landing,  Ind.... 

Month  Saline  River  IllinoU 

Casey  viUe  Lauding,  Ky 

Channel  fttint  of  Bennetts  Landing,  Ky . . 

Channel  front  of  Fox  Clanahans,  111 

Channel,  Stewarts  Island 


812 

314 

37M 

608 

672| 

758 

760 

798 

820| 

8204 


875 
897' 
902 


62.866 
6L500 
84.266 
282.720 
62.866 
55.978 
115.220 
100.712 
52.888 
55.666 
138.200 
77.510 
113. 160 
189.050 
82.458 
63.760 


Total  weight  of  snags  destroyed,  6,170  tons. 

Supplemental  to  my  rj^ort  for  the  calendar  year  1896  is  the  following  statement 
of  snag-boat  work  in  1897  up  to  the  close  of  the  fiscal  year: 

The  suae  boat  Woodi'uff  remained  in  winter  quarters  in  the  mouth  of  Kentucky 
River  until  March  7,  1897,  when  she  left  for  Cincinnati,  towing  two  dredge  hoats^ 
one  drill  boat,  one  steam  launch,  five  dump  scows,  and  three  flatboats.  On  account 
of  high  water  and  strong  current,  particularly  between  the  piers  of  the  bridges,  the 
snag  boat  was  obliged  to  divide  this  tow  into  three  parts,  9  miles  below  Cincinnati, 
and  make  three  trips  from  that  point.  The  dredge  boats,  dump  scows,  and  flatboats 
were  landed  at  Newport,  Ky.,  the  drill  boat  and  launch  at  the  Queen  City  Landing, 
and  the  snag  boat  at  the  foot  of  Niagara  street,  Cincinnati,  March  12, 1897. 

Began  work  on  the  annual  spring  repairs  and  betterments  of  the  snag  boat  Wood' 
raj**  April  7  and  concluded  them  on  May  20,  1897.  The  betterments  consist  of  an 
electric  storage-battery  plant  for  convenient  lighting,  low-pressure  steam  heating 
system  in  place  of  stoves,  one  new  auxiliary  pump,  duplex  instead  of  single  acting; 
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iron  circles  for  paddle  wheels,  and  large  grooved  drums  and  steel  hook  for  wreckxng 
machinery. 

The  parts  repaired  were  four  water-wheel  beams,  two  wheel  chain  braces,  two 
paddle  wheels,  furnace  and  steampipe  attachments  of  the  large  boilers,  two  main 
engine  exhaust  pipes,  doctor,  capstan  engines  and  capstan  machinery,  woodwork  of 
wheel  and  side  noases,  clerk  s  office  and  cabin  rooms,  and  the  iron  main  deck  where 
rusted  through ;  also  the  snag  and  wrecking  tackle  blocks  and  rigging.  Made  alter- 
ations to  the  steam  valves  and  valve  connections  of  the  main  engines,  which  has 
considerably  reduced  the  consumption  of  fuel. 

After  taking  aboard  coal  and  stores  the  snag  boat  left  Cincinnati  May  22,  boond 
upstream,  running  night  and  day  until  Beaver  Dam,  90  miles  below  Pittsburg,  was 
reached.  May  25.  No  important  work  being  reported  and  the  water  being  scant  and 
falling  above  this  point,  the  sna^  boat  was  headed  downstream  May  26,  and  con- 
tinued her  regular  work  of  removing  snags  and  wrecks  until  she  arrived  at  Cincin- 
nati, 466  miles  below  Pittsburg,  on  Jane  7,  where  she  was  detained  until  June  16, 
making  repairs  to  her  wrecking  machinery  and  the  bottom  of  the  boat,  which  had 
been  unavoidably  broken  in  the  trip's  work  between  Beaver  Dam  and  Cincinnati. 
On  completion  of  repairs  the  boat  left  Cincinnati,  engaging  in  the  removal  of  obstruc- 
tions until  Evansville,  Ind. ,  783  mi Jes  below  Pi  ttsburg,  was  reached,  June  25.  There 
being,  due  to  high  water,  no  known  obHtructions  between  Evansville  and  Cairo,  the 
snag  boat  was  ordered  to  return  to  Cincinnati.  Left  Evansville  June  26,  running 
in  daylight  to  insure  the  removal  of  obstructions  nnknown  and  unobserved  on  the 
down  trip,  or  new  ones  that  had  made  their  appearance  since.  June  30,  1897,  the 
snag  boat  arrived  at  Madison,  Ind.,  553  miles  below  Pittsburg. 

Between  May  21  and  June  30,  1897,  the  snag  boat  traveled  l,484i  miles;  removed 
152  snags,  70  cubic  yards  of  rock,  and  the  following  wrecks:  1  coal  boat,  7  coal 
barges,  1  fuel  flat,  1  sand  boat,  and  1  brick  boat. 


CC3. 


OPERATING   AND    CARE    OF  DAVIS   ISLAND  DAM,   OHIO   BIVEK,   NEAR 
PirrSBURG,  PENNSYLVANIA. 

The  principal  work  of  the  year  was  the  replacing  of  the  old  and  worn- 
out  wooden  gates  by  new  steel  ones,  with  new  tracks,  all  the  work, 
except  the  laying  of  the  tracks,  being  done  under  cdntract  with  John  P. 
McGuire,  of  Cleveland,  Ohio,  approved  July  27,  1896.  The  general 
design  of  the  gates  is  the  same  as  formerly,  but  the  experience  gained 
with  the  old  ones  has  been  utilized,  especially  in  hanging  so  as  to  avoid 
friction  in  the  gate  seats,  and  in  the  arrangement  of  valves  giving  a 
largely  increased  capacity  for  filling  and  discharging  the  lock. 

The  Ohanoine  movable  dam  has  been  in  good  condition,  requiring 
no  repairs,  and  causing  no  delay  to  navigation. 

The  upper  guiding  crib  is  gradually  wearing  away,  but  the  only  work 
justifiable  would  be  entire  renewal. 

Some  minor  repairs  were  made,  sediment  left  by  floods  was  cleared 
away,  and  some  improvements  were  made  to  the  grounds  about  the 
lock. 

There  was  no  interruption  to  navigation  during  the  year. 

The  dam  was  raised  live  times  and  lowered  four  times,  and  was  up 
eighty -six  days. 

The  commercial  statistics  for  this  work  are  included  in  those  relating 
to  the  Ohio  Kiver  proper. 

The  work  has  been  under  the  efficient  supervision  of  Mr.  William 
Martin,  ass>istaut  engineer,  an  extract  from  whose  report  is  appended. 
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Detailed  atatemeni  of  expenses  incurred  at  the  Davie  Island  Dam,  Ohio  Biver,  during  the 
fiscal  year  ending  June  50, 1897, 


Operating  expenaea. 

Maintenance  and  repairs. 

Month. 

Salaries. 

Sup- 
plies. 

Mlaoel. 
laneoua 

ex- 
penses. 

Total. 

Labor. 

Mate- 
rial. 

Plant. 

Total. 

Aggre- 

Purchase 

and 

repair. 

Hire. 

gate. 

1896. 
July 

$764.28 
680.27 
849.00 
663.83 
830.00 
500.00 

825.00 
500.00 
700.00 
504.46 
700.00 
518.83 

$114.90 
60.37 
259.91 
17.77 
49.15 
26.60 

114.27 
51.67 

43.' 90 

$48.78 
78.75 
26.80 
117.89 
238.24 
63.77 

25.22 
24.42 
24.41 
24.42 
25.03 
51.81 

$027.91 
819.39 

1,135.71 
798.90 

1. 117. 30 
580.87 

964.49 
576.09 
761.41 
572.78 
918.67 
651.00 

*'$2L'o6 

16.67 
"484 12 

"574.'i8 
150.00 

$2.88 
16.13 
81.71 
62.50 
3.90 
a6L76 

906.00 
75.23 

$2.88 

65.58 

2,143.97 

877.96 

3.90 

9,666.88 

1,298.78 
707.50 
150.00 

1,124.24 
874.67 

9,274.41 

$930.79 

ADgnst 

September.... 

October 

November.... 

$25.45 

2,045.59 

815.46 

884.97 
3,279.68 
1, 676. 95 
1, 121. 20 

December 

1897. 

January 

February 

March... 

8,900.66 

1,017.78 
10.09 

$31.00 

75.00 
48.00 

10,247.25 

2.268.27 

1,283.59 

011.41 

Anril 

1, 124. 24 
874.67 

1, 607. 02 

Mky        . 

1, 793. 24 

ju£e::.:;::::. 

352.11 

20.50 

8,90l.80| 

0,925.41 

Total... 

8.035.17 

1,049.44 

739.49 

9, 824. 10 

1.601.08 

720.61 

28,715.08|l54.00 

26, 190. 77 

36,014.87 

Operating  and  care  of  Davis  Island  Dam,  Ohio  Siver,  near  Pittsburg,  Pa, 

The  followiDg  is  a  statement  of  the  amounts  and  dates  of  all  allotments  for  this 
work. 


Augusts,  1885 $5,865.00 

July  10, 1886 12,015.00 

January  28, 1887 6,700.00 

July  1,1887 12,855.00 

February  25, 1888 3,500.00 

July  11, 1888 18,015.00 

August  20, 1889 12,073.00 

May  14,1890 2,000.00 

July  17, 1890 14,752.00 

October  7,  1890 14,800.00 

July  10, 1891 10,338.00 


July21,1892 $11,831.48 

June  27,  1893 1,300.00 

July22,1893 12,253.82 

July  18, 1894 12,459.02 

May  25, 1895 450.00 

July  9, 1895 30,661.54 

July  28, 1896 15,531.57 

May  17, 1897 1,200.00 

Total 198,100.43 


Abstract  of  proposals  for  furnishing  gate  track  rails  and  steel  lock  gates  for  lock  at  Davis 
Island  Dam,  Ohio  River,  received  in  response  to  advertisement  dated  June  II,  1896,  and 
opened  at  Cincinnati,  Ohio,  July  11, 1896,  by  Maj,  W.  H.  Heuer,  Corps  of  Engineers, 


Na 


Name  of  bidder. 


Gate  track  rails,  42 
tons. 


Price 
per  ton. 


Amount. 


Two  steel  lock  gates. 


Price  each.     Amount. 


Tot«l 

amount  of 

bid. 


Port  Pitt  Bridge  Works  of  Pittsburg 

Wisconsin  Bridge  and  Iron  Co , 

Rltter  &  Conley 

The  Cincinnati  Architectural  Iron 

Works  Co 

Francis  C.  McMath 

Thomas  Oarlin'a  Sons 

Gustave  Kaufman 

John  P.  McGuire  a 

Maryland  Steel  Company 

R.H.  Hood 


$41.50 
43.40 
45.00 

48.60 
60.00 
54.20 
64.50 
45.00 
65.00 
64.75 


$1,748.00 
1,822.80 
1,890.00 

2,041.20 
2, 520. 00 
2,276.40 
2, 709. 00 
1,890.00 
2,730.00 
2,719.50 


$10,650.00 
10,442.30 
10, 562.  OO 

12,690.00 
11,000.00 
14,047.00 
11,000.00 
8,900.00 
14,500.00 
11.890.00 


$21,300,00 
20, 884. 60 
21,124.00 

25,380.00 
22,000.00 
29.394.00 
22, 000. 00 
17,800.00 
29,000.00 
23,780.00 


$23,043.00 
22,707.40 
23,014.00 

27,421.20 
24,520.00 
32,170.40 
24,709.00 
19,690.00 
31,730.00 
26,499.50 


a  Becommended  for  aooeptanoe. 
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Contract  in  force  during  the  fiscal  year  ending  June  SO,  1897, 


Contractor. 


John  P.  McGuire. 


Work  of  improvement. 


Gate-track  rails  and  look 
gates, 


Date  of  con* 
tract 


Jaly  28, 1896 


To  expire. 


Oate-track  rails,  September  15. 
1896;  lock  gates,  Ueeember  1, 
1896;  eorapieted  when  gates 
are  in  place  on  track  and  ao- 
oepted  and  all  staging,  Iklse 
work,  etc.,  remoTed. 


Date  of  approTal,  July  27, 1896.    To  commenoe  as  soon  as  possible  after  receipt  of 
notification  of  approval. 


[Extract  from  report  of  Ifr.  William  Martin.] 

^010  lock  gates. — ^The  wooden  lock  gates  which  have  been  in  service  since  the  dam 
was  inaugurated,  a  period  of  twelve  years,  have  been  replaced  by  steel  gates.  The 
gates  are  of  the  caisson  type.  The  principal  stiffening  member  in  the  old  gates  was 
a  Howe  truss,  arranged  to  lie  above  the  normal  level  of  the  ^ool.  The  substructure 
of  the  gate  rested  on  thirty  wheels  and  axles  having  a  plain  tread,  traveling  on  a 
fiat-rail  track  11  feet  6  inches  gauge,  at  right  angles  to  the  axis  of  the  lock;  the 
fianges  for  guiding  the  wheel8  were  vertical  posts  extending  13  inches  below  the 
track,  on  the  bottom  of  which  were  friction  rollers.  These  posts  were  the  principal 
members  composing  the  water  screen  on  the  lower  side  of  the  gate.  Similar  posts 
on  the  upper  side  served  as  a  fiange  for  the  wheels  on  that  side.  A  lateral  movement 
of  2  inches  was  provided  between  the  fiauges,  to  allow  the  gate  to  be  relieved  of  the 
friction  between  the  seats;  this  movement  required  the  gate  to  slide  on  the  wheels 
parallel  to  the  axis  of  the  lock.  This  sliding  action  caused  such  a  strain  on  the 
wheels  and  axles  as  to  break  the  flanges  of  all  the  original  wheels  and  one-half  of 
the  axles.  These  breakages  caused  inconvenience  and  many  delays  to  navigat-ors 
while  awaiting  repairs.  The  lower  lock  gate  had  fourteen  circular  butterfly  valves, 
38  inches  in  diameter,  for  discharging  the  look,  with  seven  similar  valves  in  the  gate 
recess  4^  feet  in  diameter.  In  the  upper  gate  the  valves  were  omitted,  as  the  lock 
was  filled  through  fourteen  valves  4i  feet  in  diameter,  located  in  the  lock  walla.  In 
the  new  gates  a  Pratt  truss  is  used,  arranged  in  general  design  the  same  as  the  old 
one;  flanged  wheels  are  used,  and  the  lateral  movement  of  2  inches  to  avoid  friction 
of  tne  seats  is  provided  for  by  suspending  the  gate  from  each  axle  bearing  by  a  pen- 
dulum, on  which  the  gate  hangs.  When  the  pressure  of  water  is  on  the  Rate  it 
swings  2  inches  up  to  its  seat,  and  when  in  quiescence  the  pendulums  assume  toe  per- 
pendicular; the  gate  seat  in  this  position  stands  2  inches  away  from  the  track. 
These  gates  have  fourteen  rectangular  valves,  3  by  6  feet,  hung  vertically  and  hinged 
at  the  top,  operated  by  suitable  mechanism.  They  give  a  largely  increased  capacity, 
both  for  filling  and  discharging  the  lock.  These  gates  were  put  in  operation  on  the 
11th  of  June,  and  so  far  as  can  be  judged  in  so  short  a  time  they  work  very  satis- 
factorily. The  new  gates  were  built  by  Mr.  John  P.  McGuire,  of  Cleveland,  Ohio, 
under  contract  dated  July  23, 1896.  They  were  erected  on  the  gate-recess  waJls,  and 
lowered  to  their  tracks,  a  distance  of  19  feet,  by  the  erection  of  false  work.  Four- 
teen long  screws,  26  feet  long.  If  inches  diameter,  were  used,  each  being  operated 
by  two  men  on  long  wrenches.  With  the  gate  suspended  on  the  screws  it  was  landed 
on  the  tracks  without  any  change  of  rigging,  all  the  screws  being  moved  simultan- 
eously.   It  required  one  and  one-half  days  to  lower  each  gate  to  the  tracks. 

Lock-gate  tracks. — The  tracks  of  the  old  lock  gates,  as  well  as  the  gates,  were  in 
very  bad  condition,  requiring  renewal,  llie  change  in  design  of  the  substructure 
oif  the  new  gate  required  a  difi^erent  desiip  for  the  tracks,  adapted  to  the  change<l 
form  of  wheel.  The  new  tracks  were  included  in  the  contract  of  Mr.  John  P. 
McGuire,  the  contractor  for  the  lock  gates.  The  t'erms  of  the  contract  required  the 
tracks  to  be  delivered  at  the  site  of  the  dam.  They  were  placed  in  position  by  the 
United  States.  The  putting  in  place  of  the  new  tracks  began  December  16,  1896,  • 
but  by  the  frequent  interruptions  by  hig;h  water  and  cold  weather  we  did  not  com- 
plete the  work  until  the  2d  of  June,  having  but  forty  useful  working  days. 

Movable  dam, — The  Chanoine  dam  has  been  in  good  condition  during  the  year;  no 
repairs  were  necessary,  and  there  were  no  delays  to  navigation  from  any  cause  in 
connection  therewith. 

Upper  guiding  crib, — The  gradual  wearing  away  of  this  crib  is  going  on,  caused  by 
the  decay  of  the  exposed  timber.  No  attempt  has  been  made  to  repair  this  work, 
as  nothing  short  of  an  entire  renewal  would  justify  any  expenditure. 
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River-gauge  reports. — The  river-gauge  reports  coDtiuue  to  be  received  in  the  morn- 
ing from  the  United  States  Weather  bureau  from  all  the  principal  tributaries  above 
the  dam  and  in  the  eveninjB^  from  special  observers  nnder  onr  direction,  who,  in  case 
of  sudden  rises,  send  warnings  every  hour. 

Natural  gas. — Our  supply  of  natural  gas  for  fuel  and  light  is  still  received  from  the 
Belle vne  and  Glenfleld  Natnral  Gas  Company,  at  the  same  rate  as  paid  for  several 
years. 

Maneuvers  of  the  dam. — The  dam  was  down  at  the  beginning  of  the  fiscal  year,  was 
raised  Jnly  2,  lowered  July  16, 1896;  raised  August  18,  lowered  September  30;  raised 
October  9,  lowered  October  15;  raised  October  31,  lowered  November  6, 1896:  raised 
June  12,  1897. 

Duration  in  daye  of  the  varioue  etages  of  water  in  the  Ohio  River  at  the  Davie  Island  Dam 
for  nine  years  ending  December  SI,  1896, 


Month. 


January 

Febrnary  .. 

March 

April 

May..: 

Jane 

Jnly 

Angust 

September  . 
October.... 
November.. 
December . . 

Tear. 


1888. 


Under 
3  feet. 


8  feet 
and 
over. 


6  feet 
and 
over. 


1889. 


Under 
3  feet. 


20 


846  I 


201  I 


20 


3  feet 
and 
over. 


336 


6  feet 
and 
over. 


1890. 


Under 
3  feet. 


31 


227 


27 


3  feet 
and 
over. 


6  feet 
and 
over. 


81 
88 
31 
26 
31 
30 
1 
0 
21 
31 
29 
17 


Month. 


January 

Fobniary... 

March 

April 

May 

Jane 

July 

Anf  ust 

September  . 
October  .... 
November. . 
Deoember . . 


Year. 


1891. 


Under 
3  feet. 


3  feet 
and 
over. 


826 


6  feet 
and 
over. 


1892. 


1803. 


Under 
3  feet. 


81 
28 
31  I 
26 


8  feet 
and 
over. 


13 
12 

4 


202 


14 
21 

81 

1 


31 


67 


6  feet 
and 


Under 
3  feet. 


178 


82 


3  feet 
and 
over. 


283 


6  feet 
and 


6 
28 
81 
80 
31 

3 


2 

4 
81 


166 


Month. 


January.. 
Febrnary. 
March. 
Ap 


^; 


«ay. 
June. 

.Inly 

August . . . . 
September . 

October 

November. . 
December . . 

Year. 


1894. 


Under 
8  feet. 


94 


3  feet 
and 
over. 


270 


6  feet 
and 
over. 


178 


1895. 


Under 
3  feet. 


132 


8  feet 
and 
over. 


238 


6  feet 
and 
over. 


1896. 


Under 
3  feet. 


3  feet 
and 
over. 


95 


25 


31 
29 
31 
30 
31 
30 
81 
27 
0 
31 
30 
31 


6  feet 
and 
over. 


12 
29 
29 

30 
8 
6 

14 
9 


341 


21 
21 
17 


196 
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C  C  4. 

MOVABLE  DAMS  IN  OHIO  RIVER. 

At  Lock  and  Dam  No.  6, 30  milea  below  Pittsbarg,  operations  for  the 
completion  of  the  lock  were  carried  on  by  day  labor  until  early  in 
December,  when  suspended.  Except  as  stated  below,  all  work  required 
to  complete  the  lock  was  finished  at  that  time. 

The  work  done  was  as  follows :  Stone  masonry  was  built  in  each  lock 
wall  for  a  length  of  100  feet  to  close  gaps  left  under  a  former  plan, 
since  altered;  this  completes  the  masonry  work  except  a  small  amount 
at  each  gate  for  operating  machinery.  The  brick  conduit,  for  convey- 
ing pipes  from  the  power  house  to  river  wall  of  lock,  was  finished ;  the 
protection  crib  for  the  lock-filling  valves  was  completed  by  building  50 
feet;  the  corresponding  crib  for  the  discharging  valves  lacks  45  feet  to 
complete;  52  feet  of  the  drift  chute  behind  the  land  wall  was  built, 
completing  that  work ;  45  feet  of  the  lower  flushing  conduit  was  con- 
structed, completing  both  conduits;  the  concrete  of  the  guiding  walls 
above  and  below  the  lock  was  finished  to  the  full  height,  and  the  tim- 
ber facing  on  the  upper  wall  built  nearly  up  to  water  level;  the  com- 
pletion of  this  work  and  all  the  facing  for  the  lower  wall  was  prevented 
by  high  water.  A  large  amount  of  dredging  was  done  in  the  lock  and 
its  approaches. 

A  project  tor  the  navigable  pass  was  approved  June  10^  1896,  and  in 
July,  1896,  bids  were  invited  for  the  construction  of  a  Ohanoine  mova- 
ble dam,  600  feet  long,  and  a  stone  masonry  pier,  93  feet  long,  to  which 
the  dam  would  be  connected.  All  proposals  received  were  rejected  as 
being  excessive  in  price.  Proposals  were  again  opened  on  March  1, 
1897,  and  the  work  awarded  to  Hulings  Bros.,  of  Pittsburg,  Pa.,  under 
contract  approved  April  29,  1897.  Work  under  this  contract  was 
begun  June  2, 1897. 

The  work  done  during  the  year,  both  by  day  labor  and  contract,  is 
stated  below  in  report  of  Mr.  William  Martin. 

The  commercial  statistics  for  this  work  are  included  in  the  report  on 
the  Ohio  River. 

Under  date  of  June  22, 1897,  a  project  was  submitted  for  closing  the 
gap  of  400  feet,  including  piers,  between  the  navigable  pass  and  the 
abutment  on  the  left  shore,  by  means  of  three  bear-trap  dams,  each  121 
feet  in  length ;  an  estimate  was  also  included  for  the  gates,  machinery, 
buildings,  etc.,  to  complete  the  work.    This  project  awaits  approval. 

On  Dams  Nos.  2,  3,  4,  and  5  negotiations  have  been  in  progress 
throughout  the  year  for  acquiring  the  desired  land;  that  for  No.  2  has 
been  purchased,  a  deed  for  one  tract  at  the  site  of  No.  4  has  been  sub- 
mitted to  the  Attorney-General  for  his  action,  and  condemnation 
proceedings  have  been  instituted  for  a  part  of  the  remainder. 

At  the  close  of  the  year  projects,  plans,  and  specifications  for  the 
construction  of  Dams  Nos.  2,  3,  and  4  by  contract  are  being  prepared 
for  early  submission. 

All  work  connected  with  the  movable  dams  is  under  the  supervision 
of  Mr.  William  Martin,  assistant  engineer,  whose  experience  on  the 
Davis  Island  Dam  and  superior  fitness  for  the  work  has  been  of  the 
highest  value. 

The  following  is  a  summary  of  work  done  both  by  day  labor  and 
under  contract. 
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Work  by  day  labor. 

LAJ7D  LOCK  WAXL. 

Concrete  placed  in  foundation cubic  yards..  40 

Concrete  backing do....  287 

Ashlar  masonry do....  813 

Rubble  masonry .do 22 

Coping  laid do 59 

Cost  of  material $3,784.83 

Labor 1,828.92 

Total 5,613.75 

RIVER  LOCK  WALL. 

Concrete  backing cabic  yards..  191 

Ashlar  masonry do 419 

Stone  cut  for  vonssoirs  and  coping do 96. 89 

Coping  laid do 147.50 

Concrete  laid  in  foundation do 111 

Cost  of  material $5,037.24 

Labor 5,153.10 

Total 10,190.34 

CONDUITS  FOR  PIPES  TO  HYDRAULIC  JACKS. 

Concrete  placed  in  foundation  across  the  lock  chamber cubic  yards..  164 

Brick  masonry  laid do 119 

Linear  feet  completed do 187 

Cost  of  material $1,079.00 

Labor 2,923.77 

Total 4,002.77 

GUIDING  WALLS. 

Excavation  for  lower  wall cubic  yards..  429 

Excavation  for  upper  wall do ... .  231 

Concrete  placed  in  lower  wall do....  450 

Concrete  placed  in  upper  wall do 1,940 

Oak  timber  facing  on  upper  and  lower  walls feet  B.  M . .  86, 092 

Cost  of  material $6,164.94 

Labor 5,775.00 

Total 11,939.94 

DREDGING. 

Approaches  to  lock cubic  yards..  18,945.4 

Excavated  from  lock  chamber do....  4,107 

Labor $5,266.77 

FLUSHING  CONDUIT  AND  DRIFT  CHUTE. 

Excavation  for  lower  flushing  conduit  and  drift  chute cubic  yards  ..  428 

Concrete  placed  in  foundation  and  walls do  ....  157 

Brick  masonry  laid do 49 

Cost  of  material $470.00 

Labor 749.71 

Total 1,219.71 
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PROTECTION  CRIBS  IK  FRONT  OF  LOCK  VALVES. 

White  oak  and  pine  tiinber  placed  in  orib  stmotnre feet  B.  M . .         6, 674 


Costof  material $146.83 

Labor 20.69 


Total 167.52 

WORK  UNDER  CONTRACT. 

The  cost  of  tbe  work  done  by  Hnlings  Bros.,  from  Jane  2  to  30, 1897,  nnder  oontraet 
for  Chanoine  Dam  and  pier  was  $5,134.29. 

Money  statement 

July  1,  1896,  balance  unexpended $204,611.88 

Amoant  appropriated  by  sandry  civil  act  approved  June  4, 1897 700, 000. 00 


904,611.88 
June  30, 1897,  amount  expended  during  fiscal  year 71, 791. 51 


July  1, 1897,  balance  unexpended 832,820.37 

July  1, 1897,  outstanding  liabilities $4,684.45 

July  1, 1897,  amount  covered  by  uncompleted  contracts.    86, 980. 04 

91,664.49 


July  1,  1897,  balance  available 741, 155.  i 


Amount  (estimated)  required  for  completion  of  existing  project 2, 570, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enairg  June 

30, 1899,  continuing  construction  of  Dams  2, 3, 4,  and  5 500^  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  following  is  a  statement  of  the  amoant  and  date  of  all  appropria- 
tions for  this  work: 

September  19,  1890,  construction  of  Lock  and  Dam  No.  6 $250, 000 

July  13, 1892,  construction  of  Lock  and  Dam  No.  6,  and  purchase  of  land 

for  No.  2 •100,000 

August  17, 1894,  construction  of  Lock  and  Dam  No.  6 76, 000 

March  2, 1895, construction  of  Lock  and  Dam  No.6 160,000 

June  3, 1896,  construction  of  Lock  and  Dam  No.6 25,000 

June  3, 1896,  construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5,  and  pur- 
chase of  land  for  Nos.3,4,and  5 t30,000 

June  4, 1897,  construction  of  Dams  2, 3,  and  4 400,000 

June  4, 1897,  construction  of  Dam  No.  6 300,000 


Total 1,330^000 

June  3, 1896,  authorizes  contracts  for  construction  of  Dams  Nos.  2, 3, 4, 5, 

and  6 2,290,000 

June  4,  1897,  amends  above  in  relation  to  Dams  Nos.  2,  3,  4,  and  5,  and 

authorizes  contracts  for 1,990,000 

*The  bill  provides  that  so  much  of  this  money  as  may  be  necessary  may  be  used  in 
making  survey  for  location  of  Dam  No.  2  and  acquiring  title  to  the  land.  The  sur- 
vey has  been  made  and  the  land  purchased. 

tThe  bill  provides  that  $20,000,  or  so  much  thereof  as  may  be  necessary,  may  be 
used  for  purchase  of  sites  for  Dams  Nos.  3, 4,  and  5,  and,  if  not  sufficient,  so  much  of 
the  moneys  heretofore  appropriated  for  Dam  No.  6  as  shall  be  requisite  may  be  used 
for  this  purpose. 
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Ab$traet  of  propoMle  for  fumi$hing  ironwork  for  Movable  Dam  No,  6,  Ohio  Biver, 
recoivod  in  re$pan9e  to  adrertisomeni  dated  July  13, 1896,  and  opened  at  Cinoinnatif 
Ohio,  Auguei  SO,  1896,  by  Maj,  W,  H,  Hener,  Carpe  <if  Engineer $. 

[Price  per  pound.] 


Ko. 


Name  of  bidder. 


Wronght  IScrewboltt, 
iron,  207,829       63,346 
poundM.        poands. 


DriftbolU, 

16,264 

poniida. 


Casiiron, 
231,057 
poiinda. 


Total 
amoiiBt 
of  bid. 


John  P.  HcOnire 

Soaif^  Fonndry  and  Machine  Co., 
Limited 

FortPiUBridge  Workaof  Plttabnrga 

Pittabnrg  Bridge  Co 

Union  Foundry  and  Machine  Co., 
Incorporated 

John  A.  Kichola 

The  Snead  &  Co.  IromWorkat  Incor- 
porated  

Chaa.  B.  Gracey  &Co 

Biter  ftConlej 

The  Noyelty  Iron  Co 

Thomaa  Cariin'a  Sona 

The  HoefinghoflT  and  Lane  Foundry 
Co 


f6.oa 


.0332 


.0642 


.0663 

.006 

.059 

.03 

.0612 

.06125 


$0,022 


.02125 
.027 

.0250 
.0276 

.0826 

.035 

.0807 

.025 

.0848 

.031 


$0,019 

.0185 
.0165 
.0216 

.0146 
.0275 


.0257 
.015 
.0179 


.0188 
.01475 
.0208 

.0166 
.0172 

.0216 

.029 

.0227 

.08 

.0168 

.0176 


$16,244.24 

20,567.64 
11,706.66 
16,648.46 

I6.6K7.8O 
15,028.41 

25,010.68 
28,818.70 
19,500.20 
12,486.68 
18,199.52 

18,768.68 


•BeoommeDded  for  aooeptance. 


Abeiraet  of  propoealefor  eonetrueiing  a  Ckanoine  mot^dble  dam  and  eUme-maeonrg  pier  ai 
No.  6,  Ohio  Riv0r,  reoeited  in  reeponee  to  ttdveriieemeni  dated  July  IS,  1896,  and 


Lock 


opened  at  dnoinnati,  Ohio,  Auguet  gO,  1896,  by  Maj.  W.  S.  Heuer,  Corpe  of  Engineere. 


Artlclea. 

1 

1 

H 

1 

!' 

s6 

4 

i 

Framing  Umber. . .  .linear  feet. . 

Sheeting 1,000  feet  B.  M . . 

CofTer  tie  rods pounds  . 

Earth  filling cubic  yaida . . 

Common  excavation do. . . . 

Hardpan  excavation do 

Sock  exoaTation do. . . . 

1,000 

286,100 

47,200 

10,580 

12,800 

$0.40 

46.00 

.05 

LOO 

L50 

2.00 

2.00 

.70 

.75 

45.00 

7.00 

16.00 

18.00 

2.00 

86.00 

.90 
.50 

$0.85 
40.00 
.06 
2.00 
LOO 
L76 
6.00 

29.' 50 
.0388 
.45 
.46 
.90 
.00 

$0.15 

22.0. 

LOO 
1.50 

IS! 

.06 
.00 
L25 
2.00 
son 

$0.20 
25.00 

.40 

.40 

.75 

2.00 

Temporary  piling,  .linear  feet. . 

Permanent  piling do. . . . 

Sheet  piling . .  .l!o0O  feet  B.  M . . 

8,200 
18,150 

.601         .88 

.75!         .88 
40. 00<      2S-  00 

.23              .30 

.28              .40 

22. 00          ao  00 

.80 

.50 

26.00 

Concrete cubic  yards.. 

Ashlar  masonry do.... 

tlon. ....".. ...1,000  feet  B.M.. 

Bolt  holea  in  masonry,  linear 

feet : 

6,048 
280 
102 

6,200 

892,000 

7.00 
10.00 
20.00 

3.00 

76.00 

.60 
.80 

4.99 
19.90 
22.90 

2.10 

60.00 

.25 
.50 

5.75 

alo.oo 

22.00 
8.00 

88.00 

.X. 
.60 

5.00 
15.00 
27.00 

2.75 

45.00 

.20 

.40 

6.00 
13.60 
20.00 

2.00 

50.00 
.26 

JElectrioeoBdait....Unearfeet  . 

.86 

Total  of  bid 

166,O4L0O 

158, 122. 50' 103. 215  ia 

ll&735.2011K-AM.fiO  ilS.fiSS.fiO 

ITo  bid  aocepted. 


•Oolitlostoneat$16. 
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Jh$traot  of  prono$aU  far  construeting  a  Chanaine  dam  and  Hone-moBoniy  pier  at  Lock 
No.  6,  Ohxo  River,  received  in  response  io  advertisement  dated  January  28, 1997,  amd 
opened  at  Cincinnati,  Ohio,  March  1, 1897,  ^  MaJ,  W,  H,  Heuer,  Corps  of  Engineers. 


ArtiolM. 


Framing  timb«r linear  feet. . 

Sheeting feefcB.M.. 

Coffer  tie  rods poiiuds . . 

Earth  filling cnblc  yHrds. . 

Common  excayation do. . . . 

Hardpao  exoavation do — 

Rock  excayation do — 

Temporary  piling linear  feet. . 

Permanent  piling do — 

Sheet  piling feet  B.  M.. 

Concrete onbic  yards.. 

Ashlar  lAaaonry do — 

Coping do.... 

Stone  filling do.... 

Timber  in  permanent  constmC' 

tion feet  B.M.. 

Bolt  holes  i  n  masonry . .  li  n  ear  feet . . 

Brick  condait cubic  yards. . 

Cast-iron  washers pounds. . 

Air  condait,  4  inches  diameter, 

linear  feet 

Electricoondnit,  8  inches  diameter, 

linear  feet 


Total  amount  of  bid  . 


Qnanti- 
ties. 


1,000 

249.880 

67,795 

7,417 

19,881 


4,200 
19,890 


5^502 
287 
105 

5.072 

667,148 

ii' 


11.1 


600 


1.— John 
J.  Ship. 


2.— Chris- 
tie &  Lowe. 


10.80 

80.00 

.04 

1.60 

.80 

8.60 

4.00 

.80 

.80 

80.00 

4.90 

15.00 

25.00 

2.00 

80.00 
.25 

20.00 
.08 


.80 


10.24 

40.00 

.04 

.84 

.50 

2.00 

8.50 

.26 

.42 

40.00 

4.00 

12.00 

17.60 

2.06 

61.00 

.86 

9.00 

.08 

.80 

.25 


108,044.99  1101,782.77 


127,826.86  106.992.14 


8.-Jatte 

&  Foley 

Co. 


10.80 

26.00 

.06 

.90 

1.25 

2.00 

8.00 

.30 

.40 

80.00 

6.00 

15.00 

27.00 

2.75 

45.00 
.20 

15.00 
.08 

.60 

.40 


4 Stnrm 

&  Cramer. 


10.15 

22.00 

.05 

.60 

.60 

1.25 

2.60 

.60 

.60 

50  00 

4.70 

10.00 

12.00 

2.50 

46.00 

.50 

8.00 

.04 

.60 

.40 


6.— C.L 
McDon- 
ald. 


10.35 

35.00 

.05 

.96 

.80 

2.50 

6.00 

.60 

.70 

85.00 

6.50 

12.00 

18.00 

2.75 

60.00 

.75 

9.00 

.03 

.45 

.35 


136,478.25 


Articles. 


Framing  timber linear  feet 

Sheeting feetB.M. 

Coffer  tie  rods pounds.. 

Earth  filling cubic  yards . . 

Common  excavation do 

Hardpan  excavation do . 

Rock  excavation do 

Temporary  piling linear  feet. . 

Permanent  piling do 

Sheet  piling feetB.M.. 

Concrete cubic  yards. . 

Ashlar  masonry do 

Coping do 

Stone  filling do.... 

Timber  in  permanent  construc- 
tion  feetB.M.. 

Bolt  holes  in  masonry,  .linear  feet. . 

Brick  conduit cubic  yards . . 

Cast-iron  washers pounds . . 

Air  conduit,  4  inches  diameter, 
linear  feet 

Electric  conduit,  3  inches  diameter, 
linear  feet 


Total  amount  of  bid 108,486.62 


6.— Gns- 
tave  Kauf- 


$0.30 

44.00 

.05 

.76 

.75 

2.00 

8.00 

.40 

.40 

40.00 

3.30 

15.00 

30.00 

1.40 

60.00 
.50 

11.00 
.05 

L40 

1.20 


7 ^Israel  8.— Wm.B. 

y.  Hoag.     Rodgers. 


$0.40 

85.00 

.03 

.95 

1.40 

1.40 

1.40 

.28 

.80 

35.00 

7.00 

18.00 

21.00 

2.47 

70.00 
.35 

15.00 
.05 

.75 

.60 


9.— Hul- 
ingsBros.4 


10.— Sloan, '„     ^.  . 
McDvain  ^^^I^Z' 

&  Ott      •"»«>»* 

Bros. 


$0.29 

29.50 

.039 

.59 

.49 

.90 

.90 

.39 

.49 

24.00 

4.99 

14.90 

19.00 

2.49 

54.00 
.26 

14.00 
.029 

.79 

.69 


$0,166 
20.50 
.0254 
.66 
.4318 
.75 
1.60 
.36 
.81 
35.00 
3.92 
12.65 
15.75 
2.25 

40.00 

.50 
12.00 

.017 


.408 


$a80 

2a  74 

.03 

.85 

.86 

.80 

2.60 

.50 

.50 

28.00 

4.14 

12.00 

17.00 

2.00 

40.40 
.20 

12.00 
.026 

.60 

.40 


153,256.05  1114,719.66  i  90.613.89 


93,806.70 


Young. 


$0.25 

30.00 

.04 

.75 

1.00 

2.00 

8.00 

.80 

.40 

80.00 

5.00 

J8.00 

l&OO 

2.10 

60.00 
.20 

14.00 
.03 

.30 

.20 


118,480.30 


•  Recommended  for  aooeptanoe. 


List  of  contracts  in  force  during  the  fiscal  year  ending  June  30, 1897. 

Iron  work  for  Dam  No.  6 :  Fort  Pitt  Bridge  Works  of  Pittsbnrg,  Pa. ;  September  2, 
1896;  approved  October  6, 1896;  commence  as  soon  as  possible  after  notification  of 
approval  of  contract;  complete  delivery  under  first  payment  by  November  1, 1896; 
all  other  parts  by  December  1, 1896.  The  deliveries  nave  been  completed  and  pay* 
ment  maae  to  contractors. 

Constrnction  of  Chanoine  Movable  Dam  No.  6  and  stone  masonry  pier:  Hulings 
Bros.;  March  19,  1897;  approved  April  29,  1897;  commence  work  by  ordering  mate- 
rial within  twenty  di^s  after  receipt  of  notification  of  approval  of  contract;  com* 
plete  December  1, 1897.    Work  now  in  progress. 
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[Extract  from  report  of  Mr.  WOiiam  Martin.] 

This  work  has  heretofore  been  performed  by  the  day-labor  system.  Under  the 
present  project  the  stone  masonry  of  the  lock  is  prnctically  completed;  the  foUow- 
m^  work  has  yet  to  be  built  and  pnt  in :  The  lock  gates  and  operating  machinery, 
poiree  dams  lor  nnwatering  the  gate  recesses  in  case  of  repairs,  and  finishing  the 
timber  facing  of  the  gniding  walls.  The  lock  gates  and  operating  machinenr  need 
not  be  built  until  the  completion  of  the  dam.  The  river  and  harbor  act  of  June  8, 
1896,  directs  that  the  remainder  of  the  project  be  contracted  for.  In  accordance 
therewith  a  contract  for  the  construction  of  the  navigable  pass,  having  a  width  of 
600  feet,  has  been  entered  into  with  Messrs.  Hulings  Bros.,  of  Pittsburg,  Pa.,  dated 
March  19,  1897.  The  contractors  began  work  on  the  2d  of  June.  At  the  close  of  the 
last  fiscal  year  the  following  work  remained  to  be  done  to  complete  the  lock  so  far 
as  practicable  to  prepare  it  for  the  lock  eates  and  operating  macninery :  Completing 
the  saps  in  the  masonry  of  the  river  and  land  lock  walls,  the  brick  conduit  extend- 
ing from  the  power  house  to  the  river  look  wall,  the  protection  cribs  in  front  of  the 
lock  filUiig  ftiid  discharging  valves,  the  drift  chute  and  flushing  conduit  at  the  lower 
end  of  the  lock,  and  the  guiding  walls  above  and  below  the  lock. 

Mtuonry  of  look  walls. — A  gap  about  100  feet  long  was  left  in  the  masonry  at  the 
center  of  the  lock  walls,  designed  to  conform  to  a  former  project  now  abandoned. 
Tliis  masonry  was  completed,  which  included  all  the  masonry  of  the  lock,  except  a 
small  quantity  at  each  lock  gate  at  the  proposed  location  of  the  operating  machinery, 
which  can  not  be  done  until  the  machinery  is  ready  to  place  in  position. 

Biick  conduit, — The  brick  conduit  designed  to  convey  the  pipes  from  the  accumu- 
lator in  the  power  house  to  the  hydraulic  jacks  in  the  river  lock  wall  was  partially 
built  last  year;  during  the  year  it  was  completed.  It  is  5  feet  circular  diameter, 
having  a  total  length  of  228  feet. 

Protection  ci*\h8, — At  the  end  of  last  year  tlus  protection  crib  in  the  lock  in  front  of 
the  lock-filling  valves  lacked  50  feet  of  completion ;  this  has  been  finished  during  the 
vear.  The  crib  outside  the  river  lock  wall  in  front  of  the  look-discharging  valves 
lacks  45  feet  to  complete.  The  portion  of  this  crib  built  was  done  at  the  lowest  stage 
of  water  by  throwing  up  an  embankment  to  serve  as  a  cofferdam ;  the  river  became 
too  high  before  it  could  be  finished,  and  it  was  also  postponed  for  the  reason  that  a 
portion  of  it  comes  beneath  the  existing  cofferdam.  This  crib  will  lie  entirely  within 
the  incloBure  of  the  navigable  pass  cofferdam,  and  can  be  finished  when  this  coffer 
is  built. 

Drift  chute. — This  chute  is  designed  to  carry  driftwood  and  other  debris  from  the 
gate  recesses  to  a  point  110  feet  below  the  lower  look  gate,  discharging  into  the  lower 

r>ol  through  the  lower  guiding  wall.  This  chute  has  a  trunk  section  6  feet  wide  and 
feet  high,  and  has  a  total  length  of  789  feet;  52  feet  was  built  during  the  year. 

Flushing  conduits. — ^There  are  two  flushing  conduits,  one  at  the  rear  of  each  look- 
gate  recess.  The  upper  one  discharges  into  the  lock  through  the  land-lock  wall  at 
a  point  92  feet  below  the  look  gate;  the  lower  one  discharges  into  the  lower  pool 
through  the  lower  guiding  wall  92  feet  below  the  lock  gate.  These  conduits  are 
designed  to  flush  out  the  gate  recesses  of  any  ddbris  that  may  accumulate  which 
would  interfere  with  the  free  movement  of  the  lock  gates.  Both  of  these  conduits 
are  finished ;  45  feet  of  the  lower  one  was  finished  during  the  year. 

Chiidinq  walls, — The  guiding  walls  above  and  below  the  lock  are  built  of  concrete 
and  facea  with  white-oak  timber,  so  arranged  by  bolt  fastenings  that  the  timber  can 
be  removed  at  any  time  should  it  be  broken  or  decayed.  The  concrete  work  of  these 
walls  was  built  the  full  height  in  the  fall  and  winter  of  1896.  The  timber  facing  of 
the  upper  wall  was  completed  except  5  feet  at  the  water  level ;  we  failed  to  complete 
this  on  account  of  the  stage  of  water.  Kone  of  the  timber  work  on  the  low  level  of 
the  lower  wall  was  done  for  the  same  reason.  This  timber  is  all  on  hand  ready  for 
putting  on  as  soon  as  opportunity  offers. 


C  C  5. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  work: 

Act  of  August  11, 1888 $102,000 

At  the  beginning  of  the  year  the  only  unfinished  work  on  this 
improvement  was  the  completion  of  the  ice  harbor  at  mouth  of  Mas- 
kingnm,  for  which  the  river  and  harbor  act  of  August  17, 1894,  had 
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provided  the  necessary  funds  from  tbe  balance  remaining  to  the  credit 
of  this  appropriation.  (See  Annual  Report,  1896,  part  4,  pp.  2103-2105.) 
The  completion  of  the  ice  harbor  comprised  new  middle  gates  for  the 
lock,  the  building  of  a  dwelling  for  the  lock  keeper,  and  the  renovation 
of  the  grounds  about  the  lock. 

The  gates  were  put  in  place  and  are  in  successful  operation,  but  the 
construction  of  the  lock-keeper's  dwelling  is  necessarily  postponed 
awaiting  the  acquisition  by  the  United  States  of  the  required  land  at 
Marietta,  which  is  still  pending. 

Commercial  statistics  relating  to  the  Muskingum  are  appended  to  the 
report  on  operating  and  care  of  the  locks  and  dams. 

The  work  is  under  the  supervision  of  Mr.  Edmund  Moeser,  assistant 
engineer,  who  has  performed  his  duties  in  a  thoroughly  commendable 
manner. 

Money  statement. 

July  1,  1896,  balance  unexpended $7,752.01 

June  30,  1897,  amount  expended  during  fiscal  year 2, 131. 58 

Jnly  1,  1897,  balance  unexpended 5,620.43 

July  1, 1897,  outstanding  liabilitiee 2.25 

Jnly  1, 1897,  balance  available 5,618.18 


[Extract  from  report  of  ^.  Bdmnnd  Moeser.] 

The  work  carried  on  for  improving  Muskingum  River,  Ohio,  was  for  completion 
of  the  ice  harbor  lock  at  mouth  of  Muskingum,  under  a  provision  of  the  river  and 
harbor  act  of  August  17, 1894,  which  diverted  to  the  ice  harbor  work  a  part  of  the 
unexpended  balance  of  the  appropriation  for  improving  Muskingum  River. 

At  the  close' of  tbe  last  fiscal  year  the  project  for  the  completion  of  this  work  had 
been  accomplished,  except  that  part  relating  to  construction  of  middle  gates  and 
their  equipment;  erection  of  a  house  for  the  lock  master;  and  placing  in  present^able 
condition  the  grounds  adjacent  to  the  lock. 

The  new  middle  gates  were  finished  and  placed  in  position  October  21,  1896,  sinoe 
which  date  they  have  been  successfully  operated.  These  gates  are  designed  for  nse 
when  one-half  of  the  lock  is  sufficient  for  passing  craft;  since  their  completion 
lockings  of  the  ordinary  commerce  at  this  place  have  been  much  more  rapid. 

After  the  gates  were  hung  in  positiom,  mud  valves  were  placed  in  both  middle-gate 
recesses,  for  use  in  flushing  out  the  sedimentary  deposit;  the  machines  for  operating 
the  gates  were  put  in  place ;  and  concrete  additions  were  built  to  coping  of  both 
walls,  to  obtain  the  additional  area  required  for  operating  the  machines. 

The  United  States  having  as  yet  not  been  able  to  acquire  title  to  the  ground  upon 
which  it  is  proposed  to  build  the  look-master's  house,  this  matter,  as  well  as  the 
iniprovement  of  the  grounds  at  lock,  has  been  again  postponed. 

The  following  expenditures  were  incurred  during  tne  year: 

Metal  work  for  middle  gates $1,229.34 

Hand  rails,  bolts,  nnils,  and  lumber 44.33 

Freight  and  traveling  expenses 24.70 

Services 708.71 

Total 2,002.08 


C  C  6. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

A  statement  of  tbe  extent,  original  cost,  etc.,  of  the  works  embraced 
under  this  title  is  given  in  the  summary. 

The  only  interruptions  to  the  operation  of  the  10  locks  throughout 
the  year  were  those  caused  by  ice  closing  the  river  for  fourteen  days 


Digitized  by 


Google 


APPENDIX   C   C — ^REPORT  OP   MAJOR   HEUER.  2365 

in  Janaary  and  February,  1897,  and  by  the  accident  to  the  floor  in 
the  chamber  of  Lock  No.  1  at  Marietta,  by  which  communication  be- 
tween the  Ohio  and  Muskingum  was  suspended  for  twenty  nine  days 
in  September  and  October  of  1896.  This  delay  was  unimportant,  as 
the  lock  was  practically  inaccessible  at  that  time  on  account  of  low 
water  in  the  Ohio.  Incidental  repairs  were  made  as  required,  and, 
with  a  few  exceptions,  all  the  work  proposed  was  finished. 

The  principaJ  operations  during  the  year  were  as  follows : 

Lock  and  Dam  No.  1. — ^Repaired  floor  of  lock  chamber;  made  minor 
repairs  to  gate  machinery;  repaired  and  repainted  lock-master's 
dwelling. 

Lock  aiid  Dam  No.  2. — Bepointed  1,163  square  feet  of  lock  masonry; 
made  minor  repairs  to  gate  machinery;  repainted  lock-master's  dwell- 
ing, storehouse,  and  lock  gates. 

Lock  and  Dam  No.  3. — Rebuilt  protection  crib;  repaired  breach  in 
embankment  behind  right  abutment;  repainted  storehouse. 

Lock  and  Dam  No.  4. — Repaired  head  gates  and  conduit  to  mill  race, 
and  right  abutment  of  dam ;  refilled  embankment  behind  right  abut- 
ment; lock  gates  and  st^orehouse  repainted. 

Lock  and  Dam  No.  5. — Rebuilt  the  rear  of  the  lock-master's  house, 
completing  the  structure. 

Lock  and  Dam  No.  6. — Substructure  of  guide  crib  below  land  wall  of 
lock  rebuilt  for  a  length  of  195  feet. 

Lock  and  Dam  No.  7. — Excessive  leakage  and  threatened  break  through 
embankment  behind  right  abutment  was  remedied  by  the  free  use  of 
concrete  and  rubble  stone;  an  extensive  fill  of  sand  and  gravel  was 
made  at  upper  end  of  abutment;  an  earth  embankment  70  feet  long, 
paved  with  stone,  was  built  to  prevent  overflow  of  canal. 

Lock  and  Dam  No.  8. — Threatened  collapse  of  crib  extension  below 
right  abutment,  by  undermining,  was  averted  by  an  extensive  fill  of 
large  stone;  lock  walls  repaired;  lock-master's  dwelling  repainted. 

Lock  and  Dam  No.  9. — Rebuilt  top  of  dam  next  to  lock  for  a  length 
of  162  feet;  minor  repairs  to  machinery;  repainted  lock  office. 

Lock  and  Dam  No.  10. — Repointed  8,421  square  feet  of  lock  walls  and 
renewed  364  feet  of  coping;  placed  new  machines  for  operating  upper 
gates;  repaired  apron  and  second  step  of  dam;  repainted  storehouse 
and  lock  gates. 

Besides  the  work  mentioned  above,  irequent  freshets  during  the 
year  necessitated  much  cleaning  of  sediment  from  the  lock  walls  and 
machinery. 

As  far  as  the  conditions  will  justify,  all  repairs  are  made  with  a  view 
to  permanence  and  stability,  but  as  most  of  the  structures  were  in  bad 
condition  when  received  from  the  State  some  work  of  renovation  is  con- 
stantly demanded. 

Good  service  has  been  rendered  by  the  U.  S.  dredge  Malta  and  U.  S. 
towboat  Vega;  machinery  of  both  boats  was  repaired;  the  hull  of  the 
floating  pile  driver  will  be  rebuilt. 

Under  authority  of  the  Secretary  of  War  the  old  wooden  draw  in  the 
bridge  of  the  Gincinnati  and  Muskingum  Valley  Railway  Company  has 
been  replaced  by  an  iron  structure. 

The  work  on  the  Muskingum  River  is  under  the  excellent  supervision 
of  Mr.  Edmund  Moeser,  assistant  engineer. 
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)eiailed  siaiemei 
operating  and 
June  SO,  2897. 


Detailed  statement  ofexpeneee  incurred  on  Muekingum  Biver,  nnder  the  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  for  the  fieeal  year  ending 


GEKEBAL  ADMINISTRATION. 


Salaries. 

Plant. 

Repair 
of  build- 
ings. 

Sup- 
plies. 

Trans- 

por- 
Ution. 

Miscel- 
lane- 
ous. 

Honth. 

Office 
force. 

Look  mae 
ters,  bridge 

tender, 

cauge 
reader,  and 
watchman. 

First 
cost. 

Repairs. 

Total 

July 

$615.00 
500.00 
475.00 
415.00 
570.00 
345.00 
545.00 
795.00 
470.00 
345.00 
470.00 
345.00 

$645.00 
645.00 
644.50 
634.64 
633.20 
634.64 
646.00 
645.00 
645.00 
645.00 
645.00 
645.00 

'$i6.*45* 

65.46 

6.00 

.56 

6.00 

$6.11 

$6.16 

$2.20 

5.06 

1.00 

9.93 

15.68 

18.07 

18.05 

0.35 

10.26 

10.25 

44.94 

$10.19 
"hH' 

'"i'ii* 
"Tm" 

$36.43 
62.52 
72.45 
32.28 
69.05 
37.03 
86.93 
82.68 
84.88 
87.29 
41.18 
87.28 

$1,230.00 
1  '^19  03 

Auruat 

September 

October 

Ko  vember 

118.63 

120.01 

8.22 

.90 

170.76 
26.10 

1,539.71 
1,244.86 
1,281.71 
1,045.06 
1,246.67 
1,481.9S 
1,206.50 
1,058.04 
1.204.92 
1,097.22 

December 

January 

February  

March 

"i5.'89" 

.50 

17.42 

2.75 
4.61 
8.80 
1.02 

42.07 

Afiril 

^y ::::::; 

^^j  ........... 

Jane  ........... 

61.50 



TotaU.... 

6,700.00 

7,708.76 

118.28 

26L46 

206.69 

liA.77 

25.96 

509.90 

14.855.78 

IT.  8.  DREDOB  MALTA. 


Month. 

Salaries. 

Equip- 
ment. 

Supplies. 

Repairs. 

Towboat. 

Total. 

Jaly 

$487.22 
502.  HO 
480. 77 
457. 10 
491.00 
4:)6. 60 
i:{6. 00 

•  100.00 
132.  50 
235.67 
432.28 
496.84 

$48.67 

$56.16 
20.51 
42.67 
47.50 
2.30 
61.60 

$L»5 
87.07 
14.00 
23.32 
129.33 
20.30 

$62L0O 
588.00 
698.00 
644.00 
675.00 
868.00 

$1,814.90 
1,158.38 
1, 144. 34 

August 

September 

9.00 
88.55 

October 

1,210.47 

1,197.63 

886.56 

November 

December..... 

January       ....     ..................... 

136.00 

February  

20.86 
509.40 
39.92 
26.62 
29.63 

120.85 

March.. 

641.90 

April 

275.59 

May 

13.00 

&00 
80.00 

"662.00* 

479.90 

Jane 

1.158.47 

Total 

4,388.78 

109.22 

818.63 

852.46 

8,966.00 

9,826.06 

tf.  S.  STEAMER  YEGA. 


Month. 

Salaries. 

Equip, 
ment. 

Supplies. 

Repairs. 

Total. 

July        

$360.38 

360.50 

342.60 

327.50 

359.90 

268. 25 

00  00 

60.00 

60.00 

158. 35 

282.50 

301.90 

$1.66 
8.06 
2.83 

$25.69 
29.74 
27.85 
85.04 
17.46 
14.40 

$387.83 
^.29 

September* 

$1.60 

374.18 

October     .. - 

862.64 

KoTem  ber 

377.86 

December                  ..    ..  ................ 

282.65 

Jannarv        .......   ....   .............^.... 

60.00 

60.00 

'^ureii                     

24.24 
4.12 
5.00 

27.00 

84.24 

April    

7.00 

80.37 
8.15 
6.00 

208.84 

May 

290.65 

333.90 

Total 

2,941.78 

14.44 

209.94 

49.02 

3, 215. 18 
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Detailed  statement  of  expense  incurred  on  Muehingum  River,  etc, — Continued. 
LOOK  AND  DAM  NO.  1. 


Month. 

Labor. 

Material. 

Suppliea. 

Hire  of 
plant 

Total. 

J,lly                           

$44.81 
66.78 

425.48 
45.06 
57.18 
4.80 
11.52 
26.64 

$44.81 
83.16 

A  nsru^t       .-.....-■•---. 

$16.88 
151.74 
44.86 



$23.00 

3.00 

22.55 

600.22 

0otob6r                         •-        •    ....-     ...••«.. 

02.02 

}^Q\V4^m|>f)r                   ,            ,^^r TT-T. r T-' 

70.73 

December 

4.80 

February * 

$7.60 
2.13 
2.62 

10.02 

Mftroh       

28.77 

ADril 

2.62 

M?y        .:::.:.              .::::. 

18.02 

18.02 

5.72 

5.72 

Total 

700.60 

212. 08 

17.07 

48.65 

080.10 

LOCK  AND  DAM  NO.  2. 


July 

$8.64 
65.16 
02.28 

5.76 
17.28 
43.20 
14.04 

8.16 

1 

$8.04 

September 

1 

65.16 

October      

$24.35 

116.63 

February. .........................           ...... 

6.76 

March... 

1 

17.28 

Anril : 

43.20 

mK?:;::;:::::;::::::::::::::::;::::::::::;;;:: 

14.04 

Jane 

8.16 

' 

Total 

264.62 

24.85 

278.87 

LOOK  AND  DAM  NO.  t. 


July 

$80.04 
184.48 

$12.32 
25.00 
06.20 

$03.26 

AUf^Tflft ,,.,..,^. 

200.48 

September 

05.20 

October 

$4.64 

4.64 

November 

62.04 

68.63 

130. 57 

Mav 

4.04 
4.24 

4.04 

June -- -- ..T...... 

6.50 

0.74 

Total 

332.06 

201.05 

12.02 

546.03 

LOCK  AND  DAM  NO.  4 


July 

$14.40 
18.90 
18.00 
64.20 
10.80 
10.08 
6.12 
5.76 
80.46 

$14. 40 
18  00 

Angnxt  .................... -rt-T. 

October 

18.00 

November • 

$68.53 

$4.64 

137  37 

Febmary ^ -....,..  ., 

10  80 

March 

10.08 

April 

6.12 

May. ..:;..::.: 

5.76 

June    ,,-r,.,TTir rr, 

141.63 

221.00 

Total 

238.62 

210.06 

4.64 

453.32 

LOCK  AND  DAM  NO.  5. 


Anffust 

$5.04 
08.60 
58.56 
47.90 
4.32 

$5.04 

September 

08.60 

October 

53.56 

November 

47.00 

February  .- 

4.32 

Total 

310.41 

210.41 
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Detailed  $tatem&nt  ofexpenee  imeurred  on  Muekingwm  JBioar,  ete.— Continued. 
LOCK  AKD  DAM  KO.  C 


Auffnst 

167. «? 
138.24 
114.57 

$25.00 
190.40 

$37.88 

September 

$2.00 
10.00 

300  07 

October 

148.  M 

Koveiuber 

68.53 

183.10 

Total .' 

423.86 

283.93 

12.00 

719  21 

LOCK  AND  DAM  KO.  7. 


July 

$80.48 

$30.48 
4.68 

September  . 

$4.68 

October  

20.52 

0.48 

40.86 

74. 11 

20.88 

1.08 

88.24 

244.44 

$44.23 

64  75 

November - 

6.48 

December ...........................'.......... 

6.78 

47  64 

Febmary 

7A11 

Marcb... 

30.88 

April 

1  06 

May 

38.24 

■^"j  ••■ • 

juoe 

43.16 

287.60 

Total 

486.00 

87.39 

11.46 

664.94 

LOCK  AND  DAM  NO.  8. 


July 

Ausnat — 
September. 
October  ... 
November . 
December  . 
February.. 

March 

April 

May 

Jane 

Total 


$7.92 
22.32 
18.32 
37.62 
82.94 
66.52 
7.56 
23.58 
50.16 
63.98 
31.88 


337.78 


$0.25 
21.50 
50.00 
16.85 


46.80 
'529.' 25 


664.65 


$4.32 


11.88 


16.20 


$7.92 
22.32 
13.57 
50.12 
82.94 
77.69 
7.56 
23.58 

108.84 
53.98 

561.11 


1,018.63 


LOCK  AND  DAM  NO.  9. 


July      

$1.44 
45.90 
643.42 
48.92 
70.74 
25.02 
12.06 

lis 

$80.25 

433.18 

2.85 

57.91 

September 

$4.00 
10.00 

1.080.60 
56  77 

October    

November 

128  66 

December 

2S.08 

Harch 

12.06 

Total 

842.50 

524.19 

14.00 

1,880.69 

LOCK  AND  DAM  NO.  10. 


July 

August — . 
September. 
October  ... 
December  .. 
February... 

March 

April 

M»y 

June ■ 


Total. 


$116.82 

555.68 

237.42 

129.52 

4.^ 

7.92 

19.26 

23.76 

56.88 


1, 151. 26 


$1.15 
288.84 
782.87 
504.10 
852.97 


814.40 


2,724.83 


$3.18 

3.  OU  $4. 00 

10.00 


4.24 


10.42  I        14.00 


$1.15 

408.34 

1,325.55 

751.52 

982.49 

4.50 

7.92 

23.50 

23.76 

371.28 


8,900.01 
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Fw  construction  of  pivot  pier  of  Baltimore  and  Ohio  Souihweetern  Eaihray  Bridge  at 

Marietta,  Ohio. 


Month. 


August.... 
January . . . 

Total 


Material. 


$91.80 
52.70 


144.50 


SUMMARY. 


General  administration $14, 855. 73 

U.  S.  dredge  Malta 9, 625. 08 

U. S. steamer  Vega 3,215.18 


Lock  and  Dam  No.  1. 
Look  and  Dam  No.  2. 
Look  and  Dam  No.  3. 
Look  and  Dam  No.  4. 
Lock  and  Dam  No.  5. 
Lock  and  Dam  No.  6. 


980.19 
278.87 
546.93 
453.32 
210.41 
719.29 


Look  and  Dam  No.  7 $584. 94 

Lock  and  Dam  No.  8 1, 018. 63 

Lock  and  Dam  No.  9 1,380.69 

Lock  and  Dam  No  10 3,900.01 

Pier  of  Baltimore   and   Ohio 

Sonthwestern  Railway 

Bridge  at  Marietta,  Ohio 144. 50 

37,913.77 


The  following  is  a  statement  of  the  amounts  and  dates  of  all  appropriations  and 
allotments  for  this  work : 


August    5,  1886    (appropri- 
ated)    $20,000.00 

July  21, 1887  (allotted) 190, 000. 00 

August  13, 1888  (allotted) . . .  177, 623. 00 

July  1,1889  (allotted) 232,080.00 

July  19, 1890  (aUotted) 195, 665. 00 

May  28, 1891  (allotted) 20, 000. 00 

July  8, 1891  (allotted) 155, 200. 00 

November  9, 1891  (allotted) . .  39, 980. 00 

November  24, 1891  (aUotted) .  1, 200. 00 


December  9, 1891  (allotted) . 
January  5, 1892  (allotted).. 
August  3, 1892  (allotted) . . . 

July  22, 1893  (allotted) 

July  25, 1894  (allotted) 

July  12, 1896  (allotted) 

July  24, 1896  (allotted) 


$1,200.00 
12,241.54 
42,919.47 
52, 745. 36 
47,157.66 
29,97L20 
41,337.10 


Total 1,259,320.33 


Special  work  authoriged  by  act  of  Congrees, 

March  21, 1895  (allotted),  protection  wall  at  Zanesville $1,651.00 

June  17, 1895  (allotted),  pier  of  railroad  bridge  at  Marietta 10, 449. 60 

June  17, 1895  (allotted),  pier  of  county  bridge  at  Taylorsville 5,.834. 20 

Total 17,934.80 

Detailed  etatemeni  and  cost  of  dredging  on  the  Muskingum  Birer,  under  the  appropriation 
for  operating  and  care  of  cwnals  and  other  works  of  navigation,  for  the  fiscal  year  ending 
June  SO,  1897, 


Date. 


Loeallty 


Material  excavated. 


Total 
cost. 


July. 


Aagust. 


September. 


Marietta,  Ohio 

do 

do 

Lowell,  Ohio 

do 

Marietta,  Ohio 

do 

do 

do 

do 

Devols  Dam,  Ohio. 

Lowell,  Ohio , 

Marietta,  Ohio.... 

do 

do 


.do. 
.do. 
.do. 


BNG  97 149 


1,000  yards  gravel,  sand,  and  mud,  at  12  cents. 

82  round  piles,  at  $2 «. 

16  sheet  piles,  at  $1 

8,800  yaxds  gravel,  sand,  and  mad,  at  12  cents 

Itree 

2,440  yards  gnurel.  sand,  and  mud,  at  10  cents. 

140  pfting,  irt  $2.10 

88  yards  stone,  at  80  cents 

8  logs,  at  $1 

Itree 

1,920 yards  gravel,  atlOcents 

4,270  yards  gravel,  sand,  and  mnd,  at  0  cents. , 
4,636  yards  gravel,  sand,  and  mad,  at  11  cents.. 

12  piling,  at  $2 

86  sheet  piling,  at  $1 , 

Syards stone,  at 60 cents 

6  logs,  at  $1 

2snag8,at$3.34i 

6,080  yards  gravel,  at  lloents 


$120.00 

64.00 

16.00 

1, 008. 20 

11.79 

244.00 

294.00 

30.40 

8.00 

5.68 

192.00 

884. 80 

509.85 

24.00, 

36.00 

3.00 

6.00 

6.69 

558.80 
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Detailed  staUment  and  oo$i  of  dredging  mi  ike  Mmkingum  River,  fto. — Contiaoed. 


Date. 


October. , 


November . 


December. 


February . 
M«rch .'... 

April 

likj 


June.. 


Locality. 


DoTola  Dam.  Ohio 

Beverly,  Ohio 

do 

do 

Baldwins  IUpple,Ohio 
do 

Stockport,  Ohio 

MoConnelayille,  Ohio. 

do 

do 

Sagleport,  Ohio 

Gaysport,  Ohio 

do 

TaylorsTUle,  Ohio  . . . . 

do 

do 

ZaDesville,  Ohio 

do 


Lowell.  Ohio 

do 

Taylor8ville,Ohio... 

....do 

....do 

....do 


Total. 


Material  excavated. 


8,180  yarda  gravel,  aand,  and  mud.  at  7  eenta. . 

1,200  y«rd8  mud  and  aand,  at  €  ceDta 

9  logs,  at  50  eenta 

1  stump. 


7,735  yards  gravel,  at  10  cento. 

aBnags,at  flO 

''^'  'ards  sand,  at  5  eenta. 


wo  yarns  sano,  as  »  eenta 

1,400  yards  mud,  at  5  eenta 

8,718  yards  gravel,  sand,  and  mad,  at  0  cents . 


2  8naga,at|?.50  . 

2,080  yards  gravel,  aand,  and  mad,  at  10  cents . . . 

7,032  yards  gravel,  aand,  and  mod,  at  7  eenta. . . . 

Itreo 

2,400  yards  gravel,  sand,  and  mad,  at  10  cents . . . 
2,800  yards  gravel,  aand.  and  mad,  at  15  cents... 

100  linear  feet  raiding  crib,  at  08  cents 

1,040  yards  sand  and  mad,  at  10  cento 

1,8S0|  yards  gravel,  sand,  and  mad,  at  11  eenta . . 

For  watchman  and  repairs 

.....do .- 

do 

do 

do 

6, 106  yards  gravel,  aand,  and  mud,  at  3  cents . . . . 

Hoe. r. 

21,050  yards  gravel,  sand,  and  mud,  at  5  eenta. . . 

30  snaga,  at  ^.50 

1  pair  old  lock  gates 

1  piece  dam 


Total 
cost. 


$210. 10 
75.60 
4.50 

7.n 

773.50 

20.00 

40.00 

70.00 

244.03 

15.00 

202.00 

408.24 

8.77 

240.00 

420.00 

09.00 

104.00 

203.50 

136.00 

120.85 

641.00 

275.50 

823.27 

156.85 

.78 

1,097.50 

45.00 

4.60 

11.37 


0,625.06 


Mu$kingum  River  leasee. 
TEAR  ENDING  APRIL  30,  1897. 


Location. 


Dam  No.  1,  If  arietta 

Dam  No.  2,  DevolH 

Dam  No.  8,  Lowell 

Do 

Do 

Do 

Do , 

Do 

Dam  No.  4,  Beverly 

Do 

Do 

Do 

Do 

Dam  No.  0,  Stockport 

Dam  No.  7,  McConiielUville  . 
Dam  No,  9,  Dancaus  Falls. .. 
Dam  No.  9,  Xaylorsville 

Do 

Do 

Dam  No.  10,  Zanesville 

Do 

Do 

Do 

Do 

Do 

Symmes  Creek 


Lessee^ 


PhomizHill  Co.. 
Gates  &  Payne... 

Milton  King 

F.Wilkingft  Co.. 
Bechateiner  Bros. . 
do. 


B.W.STO»gae 

George  Rice 

RobbinsBros 

Langenberg  &  Abrams . . 

MwvL.Bddwin 

D.T.Brown 

Isaac  D.  Spooner 

Sohob  &  Pierrot 

E.  M.  Stanberry 

John  Miller 

Frasier  &  Son 

John  P.  Krier 

Lewis  H.Krier 

John  T.  Drone , 

Edwazd  Johnson 

do 

Maskingam  Coffin  Co.. 
Gary  &  McLaaehlin... 

T.  L.  Moorehead. 

Jasper  K.  MoCann 


Dated- 


May  1,1878 
May  1,1889 
May    1,1890 

.....do 

do 

Nov.  1,1892 
2,1879 
1,1889 
1.1889 
1,1890 


Dec. 
Sept. 
May 
May 

.....do 

do 

do 

May  1,1889 
Sept.  — .  1839 
Dec.  81, 1836 

do 

May  1,1896 
Nov.  1,1896 
May    1,1890 

.....do 

May  1,1880 
May    1,1890 

do 

May  1,1893 
May    1,1894 


Expiree— 


May  1, 1908 
May  1,1909 
May     1, 1910 

Do. 

Do. 
Nov.  1,1918 
Dec.  15,1909 
Sept.  1,1909 
May  1, 1900 
May     1, 1910 

Do. 

Do. 

Do. 
May    1,1909 


May  1,1901 
Nov.  1,1901 
May    1,1910 

Do. 
May     1, 1909 
May     1. 1010 

Do. 
May     1, 1913 
May    1,1900 


YEAR  ENDING  MAY  81, 1807. 


Dam  No.  10,  Zanesville . 
Do 


John  Blankenbnbler.. 
Frederick  Abel 


Jane  1,1892 
do 


Jane    1,1909 
Da 
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Letuea — Water  pinoer,  land,  andrmUtl, 


Lessee. 

Snbjeet. 

Cnbio 

feet  of 

water  per 

minate. 

Anniial 
rental. 

Rebate. 

Rents 
collected. 

Phoenix  Mill  Co 

Water  power 

do 

8.000 
9,000 
2.000 
7,280 
4.446 

1350.00 

106.00 

100.00 

174.72 

106.70 

10.00 

5.00 

6.00 

100.00 

114.24 

100.09 

118.80 

100.00 

280.04 

$97.67 

$252.48 
108.00 

Gates  A  Payne 

Milton  Klnea 

do 

F.  Wilking  &  Co 

do 

174.72 

Kechsteiner  Bros 

....  do 

106.70 

Do 

Land 

10.00 

E.  ^^.  Spraffne. 

do 

5.09 

George  Hioeb 

do 

8.24 

Itobbins  Bros. c -- 

Water  power 

do 

1.904 
5,600 
5,000 
6,500 
4.000 
6,890 

114.24 

Maiv  L  Baldwin 

100.09 

D.T^.  Brown  d 

do 

7.79 

110.51 

Isaao  D.  Spooner 

do 

100.00 

Schob  A  I*ierrot 

do 

280.04 

K.M  Stanberrvtf 

do 

John  Millers. r 

do 

(A) 

Frasier  Sl  Son  e 

.  ...do 

JohnP.Krler 

Land 

20.40 
30.10 
453.60 
861.74 
443.82 
207.86 
186.96 
25.00 
6.00 

loaoo 

184.50 

20.40 

Lewis  H.Krier< 

do 

15.05 

John  T.Drone 

Water  power 

do 

7,660 
6.029 
7,399 
4.619 
4,794 

453.60 

Edward  Johnson 

861. 74 

Do 

443.82 

Mnskingnm  Coffin  Co 

Garr  Sl  MoLaairhlin 

do 

do 

207.86 

186.96 

T.L*.Moorehead 

Land 

25.00 

Jasner  K.  McCann 

do 

5.00 

John  Blankenbuhler 

Water  power 

do 

2,700 
5,200 

100.00 

Frftdoriok  Abel 

184.50 

Total 

3.318.81 

• 

a  Lease  canceled  July  2, 1896.    Lessee  insolvent.    Ko  cdUeotlon. 
b  Lease  canceled  NoTeuber  18. 1896. 
e  Ko  collection. 

dChanfs  of  wheel  Jane  1.1896;  6.088  cabio  feet  of  water  oontnmed  per  minate.    Annoal  rental, 
$109.80. 
fPerpetnal  firee  lease  of  water  power. 
/Enough  to  propel  10-ran  of  4-foot  5-iBoh  mUlatenaa. 

{Enongh  to  propel  15*mn  of  44-foot  millstones. 
Mill  destroyed  by  flie  Aagasi  11. 1896. 
t  Lease  issued  Kovember  1, 1896. 

COMMERCIAL  STATIBTIOB. 

Commerce  of  Muskingum  Biver  during  the  calendar  year  coding  Deeem^ber  SI,  189$, 

LOCK  NO.  1. 


Month. 


Steam- 
boats. 


Barges. 


MisceUa- 
neoas. 


Totsl. 


Nombcr 
of  look- 
ages. 


Janaary... 
Feliruary  . 
March  .... 

April 

May 

June 

July 

August  ... 
September 
October... 
November. 
December. 

Total 


84 
54 

136 
187 
109 
138 
122 
173 
42 
28 
98 
86 


24 

54 

186 

137 

169 

138 

122 

178 

42 

28 

96 

86 


716 


249 


242 


1.207 


1.207 
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Ccmmeree  of  Muskingum  Biv^r,  «to.— Continued. 
LOCK  NO.  1. 


Honth. 


Steam- 
boats. 


BariTMi    'Mlicella- 
•■*^K'"-      neoaa. 


Total. 


Knmber 
of  loi  k. 


Januftry.... 
February.. 
March  .... 
April 

5^y 

Jose 

July 

Anguat .... 

flaptember 

October.... 

November. 

Decamber.. 

Total 


18 
39 
00 
05 
65 
75 
04 
•78 
77 
8i 
63 
60 


748 


115 


15  i 


42 
70 
74 
74 
90 
82 
114 
86 
99 
63 
62 


I  I 


878 


22 
42 
70 
74 
74 
90 
82 
114 
86 
M 
68 
02 


878 


ftOOK  NO.  8. 


January.... ..........^    a    .      .....  . 

17 
39 
62 
66 
66 
74 
66 
76 
81 
84 
67 
60 

4 
1 
2 
7 
6 
9 
5 

28 
6 

18 
5 
4 

22 
41 
64 
79 
79 
88 
81 

109 
93 

110 
76 
64 

21 

FebruaJT 

41 

Haroh 

62 

April 

11 
10 

3 

7.S 

May 1    . 

79 

jime:::::;::;:;;;:;;::;::::::::::::  ::::;:: 

83 

July 

78 

AUffUBt ..-., 

94 

September 

89 

October 

97 

November 

74 

December 

64 

Total 

756 

89 

00 

905 

857 

LOCK  NO.  4. 


January 

3 
23 
18 
32 
38 
39 
35 
32 
82 
60 
47 
36 

8 

4 
4 
2 

1 
3 
8 
15 
6 
14 
3 
16 
15 
10 
6 
9 

7 
80 
25 
49 
44 
66 
40 
54 
49 
98 
61 
46 

7 

February ., 

30 

March 

25 

Anrll 

44 

M^.:.;:;:;:::;:::::::;:::::::::::;;:::::;;;: ::: 

44 

Jnne 

13 
2 
6 
2 

19 
9 
1 

61 

July 

38 

AOffU4t    --r,.. 

54 

September ^  .**  *                          .  *  ** 

46 

October 

86 

November , 

61 

December 

43 

Total 

305 

65 

109 

600 

589 

LOCK  NO.  5. 


February  .. 

March 

April 

Miy 

Jnne 

July 

Angoat  — 
September  . 
October  — 
November. . 
December . . 

Total. 


170 


45 


67 


282 


10 
12 
13 
13 
29 
19 
26 
44 
42 
24 
8 


240 
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Commerce  ef  Muehingnm  River ,  9to.^  Continued. 
LOCK  xro.  6. 


Month. 


Steam- 
boAte. 


BorsM. 


MiMellA- 
neouB. 


Totel. 


Knmber 

of  lock. 

ages. 


Febrnary.. 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November. 
December . 

Total 


187 


82 


77 


U 
11 
90 
17 
80 
25 
29 
44 
54 
38 
12 


826  I 


LOCK  NO.  7. 


March 

7 
11 
11 
21 
11 
20 
85 
86 
17 

8 

8 
2 

2 
10 
10 
16 
10 
14 
19 
18 
11 

12 
23 
21 
46 
23 
42 
69 
66 
84 
8 

12 

April -. 

28 

MSy.:;;;;"::"";::: ::::;:::::; ;     :;:;;;: 

19 

June 

10 
2 
8 
5 
7 
6 

40 

July 

23 

August 

89 

September 

56 

October 

60 

November 

82 

December «, 

8 

Total 

177 

43 

104 

824 

302 

LOCK  NO.  8. 


January — 
February... 

March 

April 

May 

June 

July 

Aagnst — 
September. 
October  ... 
November . 
December . 

Total 


751 


83 


76 


6 
26 
62 
68 

100 
02 

82 
87 
100 
90 
88 
50 


860 


6 
26 
62 
68 
96 
91 
82 
86 
96 
90 


861 


LOCK  NO.  9. 


January.... 
February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. , 
December . , 


Total. 


700 


73 


103 


6 
27 
66 
79 
86 
93 
86 
116 
123 
98 
80 
76 


936 


6 

27 
66 
70 
82 
90 
86 
104 
119 
87 
79 
70 


Digitized  by 


Google 


2374   BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  0.  8.  ARMY. 

C^mwierce  o/  Mu$kingum  River,  e/o.~Ooiitmaed« 
LOCK  KO.  10. 


Month. 

StMm. 
boftto. 

Bmsm. 

•Uf^^Mft. 

Total. 

Kamber 

of  lock. 

•get. 

Juiuarv ............*- 

6 
85 
•1 
82 
55 
74 
«8 
91 
95 
73 
63 
55 

6 
25 
82 
64 
72 
84 
71 
98 
106 
80 
65 
79 

6 

VAlti>na.rv 

25 

i2S^:::;:::::::;::::::::::::::;;i;:::::::;;;:: 

12 

April 

1 
7 
7 
8 
5 

11 
5 
1 

23 

64 

fii^.     ::;»:..:.... . 

67 

jime :;::::;::::::::::::::::::::::::;:::::;:::::;:: 

83 

Jttly 

71 

AncQBt  .....r. T...... 

95 

105 

October 

79 

NoTOmbor 

64 

D^oomber 

73 

Total 

738 

88 

14 

814 

794 

8UMMABY. 


Lock  No.^ 

Stown- 
boato. 

Bwgw. 

ICi^Mll*. 

Total. 

Nomber 

nooiu. 

of  lock- 
age.. 

1 

716 
748 
756 
896 
170 
187 
177 
751 
760 
738 

949 

115 
89 
66 
46 
62 
48 
88 
78 
62 

248 

16 
60 

109 
67 
77 

104 
76 

108 
14 

878 
906 

569 
882 
826 
324 
800 
036 
814 

878 

2 

857 

539 

240 

289 

302 

851 

882 

794 

Total 

5,896 

886 

867 

7,101 

6,849 

lAit  $hawing  anumni  of  principal  items  of  freight  and  the  number  of  paeeengers  carried  en 
tie  Muekingum  Biverfor  ike  calendar  if  ear  ending  December  SI,  1896. 


Articles. 

Amoant. 

Articles. 

Amoant 

pMseneers 

...nnmber.. 
.......tons.. 

A  470 

18,535 

10,857 

2.250 

406 

8.448 

884 

UO 

Lomber 

tons.. 

H765 

845 

Brick 

IS:;:::::::::::::: 

Potatoes 

Sand 

do.... 

do.... 

do.... 

do.... 

do 

Coal 

Livestock 

Oil 

do.... 

do.... 

do.... 

1,215 
634 

186 

Wheat 

do 

4,805 
2,212 

Com 

do.... 

do.... 

Stone 

do 

Wool 

The  total  commerce  was  59,697  tons  of  freight,  yalaed,  approaimatelyi  at  $2^302,519, 
and  the  number  of  passengers  oarried  42,470« 
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lAst  of  BleamhoaU  {stern'tcheel)  plying  on  the  Mu$kingum  Biter  between  Zaneeville  and 

Marietta,  Ohio. 


Name  of  steamer. 


"Length. 


Breadth. 


Depth. 


Draft. 


Tonnage. 


Lorena 

ElisaH 

Hazel  RSoe 

T.  M.Bayne 

Sonoma 

Lcroy 

Jeirel 

Del  Norte 

A. H. Lawrence  .... 

W.H.Hart 

Bnmadina  Kinp: 

Catharine  Davis  a . . 

Bamadalla 

ValleyBeUea 

D.T.  Watson  a , 

Venus* 

MaryB.ii 

SUzaa 

Will  J.  Commings  a 

Tronbadonra 

LuluF.* 

Manhattan  a 

Adellea 


Feet 
141 
110 
126 

lao 

125 
121 
116 

42 

381 
90 
13H 

lao 

127 
90 
90 
80 
110 
160 
100 
85 
90 
180| 


Feet. 


Feet 


22^ 

24 

20 

22 

26 

I* 
1? 

27 
26 
22 

17 
18 

IH 

26 

30 

18 

18 

14 


3i 

? 

8 
8 


Inchee. 
24 
19 
26 
20 
23 
28 
24 
40 
30 
30 
24 
22 
80 
27 
29 
20 
30 
22 
20 
22 
20 
60 
60 


287 
66 

138 

115 

116 

142 

95 

5 

3 

4 

106 

210 

127 

127 

81 

116 

19 

96 

281 

60 

40 

90 

00 


a  Only  occasional  trips  on  the  Ifaskfngom  Biver. 


[Extract  from  report  of  Hr.  Edmund  Hoeser.] 

All  work  WM  done  in  accordance  with  the  approved  project  for  the  year  and  for 
Inoideutal  repain)  rendered  necessary  by  accident. 

The  locks  have  been  snccessfully  operated  without  Interruption,  except  that  caused 
by  the  failure  of  the  floor  in  chamber  of  Look  No.  1.  at  the  month  of  the  river.  On 
account  of  this  accident,  navigation  between  the  Muskingum  and  Ohio  rivers  was 
suspended  twenty-nine  davs  during  September  and  October,  1896,  but,  as  tbe  lock 
was  practically  inaccessible  at  that  time  on  account  of  low  water  in  the  Ohio,  the 
delay  occasioned  by  the  failure  was  unimportant  to  commerce. 

The  river  was  closed  by  ice  for  a  period  of  fourteen  days  during  January  and 
February,  1807. 

Although  the  post  year  was  remarkably  wet,  none  of  the  looks,  with  the  exception 
of  No.  1,  were  submerged  by  floods. 

The  following  is  a  detailed  statement  of  work  done  during  the  year: 

LOCKS  AND  DAMS. 

Lo^^k  and  Dam  No,  1,  Mttrietta.— The  frequent  freshets  which  occurred  throughout 
the  year  entailed  repeated  clraning  of  walls  and  lock  mactaluery  of  the  deposits  ot 
sediment  by  the  river.  Incidental  repairs  were  made  for  replacing  two  broken  gear 
wheels  on  lower  gate  machinery,  two  pinions. and  all  valve-stem  levers  on  middle 
gates;  repairing  the  implements  used  for  cleaning  mud  from  lock  chamber,  and 
repairing  and  repainting  the  lockma8ter*s  house. 

On  September  7,  1896,  about  4,000  square  feet  of  the  concrete  floor  at  upper  end 
of  lock  was  suddenly  destroyed  by  the  hydrostatic  pressure  due  to  excess  of  head 
against  bottom  of  lock.  In  addition  to  damaged  floor,  a  large  hole  had  been  exca- 
vated in  the  soft  material  under  the  upper  miter  sill,  the  scour  reaching  a  depth  of 
32  feet  below  normal  level  of  pool,  ana  there  was  enough  leakage  under  the  river 
wall  to  unfit  the  lock  for  use. 

The  floor  in  the  lower  half  of  the  look,  as  well  as  for  some  distance  above  the  mid- 
dle miter  sill,  was  intact  and  apparently  in  good  condition.  Steps  were  immediately 
taken  to  provide  for  the  temporary  use  orthe  entire  lock  chamber  uutil  tlie  new 
middle  gates,  then  in  course  of  construction,  could  be  finished.  With  the  assistance 
of  the  Muskingum  River  dredge,  tight  material  was  filled  into  the  cavities  under 
lock  and  bank^  up  against  the  upper  miter  wall  and  around  the  upper  end  of  river 
wall.  This  material  consisted  of  8,861  cubic  yards  of  sand  and  gravel  and  355  yards 
of  stone  spalls.    The  top  of  the  filling  was  protected  with  riprap  where  subject  to 
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the  action  of  cairenta.  The  Botion  of  this  material  haa  so  far  been  entirely  aaocen- 
fal  in  preventing  the  infiltration  of  water  nndemeath  the  look,  bat  the  reconstmo- 
tion  of  the  damaged  floor  is  reconunended.  for  the  reason  that  the  water  is  liable  to 
again  find  its  way  underneath  the  lock  ana  cause  an  upward  pressure.  Even  if  this 
could  be  prevented,  the  scour  of  the  water  discharged  into  the  upper  chamber,  while 
filliug  lo&,  would  soon  result  disastrously  to  the  lock  bottom. 

The  work  of  filling  around  lock  was  interrupted  five  days  by  high  water.  It  was 
completed  and  the  lock  was  again  ready  for  use  October  8, 1896.  The  new  middle 
ffates  were  placed  in  position  October  21,  since  which  date  the  one-half  lock  has 
been  used  almost  exclnsivelyi  occasional  lockings  through  the  whole  chamber  being 
made  when  the  head  at  dam  did  not  exceed  5  or  6  feet. 

Additional  timbera  were  framed  for  use  in  making  repairs  to  the  upper  gates  of 
lock;  but  as  these  timbers  will  be  needed  in  the  construction  of  coffers,  in  case 
repairs  are  made  to  floor,  the  projected  reconstruction  of  the  upper  gates  has  been 
postponed. 

Look  and  Dam  No,  2,  D«vo7«.— The  Joints  over  1,163  square  feet  of  the  lock  masonry 
were  raked  out  and  repointed  and  some  concrete  repairs  made  on  faces  of  walls: 
Deposits  of  sediment  were  removed  from  the  lock  chamber  when  required.  Minor 
repairs  were  made  to  the  gate-operatine  machinery,  and  the  lock  master's  house, 
storehouse,  and  lock  gates  were  repainted. 

Lock  and  Dam  No.  S,  Lowell, — Rebuilt  the  protection  crib  below  right  abutment  of 
dam.  The  dimensions  of  this  crib  are,  12  feet  wide,  6  feet  hi^h,  and  80  feet  long.  The 
aiuonnt  of  materials  expended  was  8,500  feet  B.  M.,  oak  timber,  640  poands  drift- 
bolts,  and  149  cubic  yards  stone. 

A  freshet  in  Julv,  1896,  caused  a  breach  in  the  embankment  back  of  the  right  abut- 
ment of  dam.  A  brush-and-stone  coffer  was  promptly  thrown  around  the  break,  the 
ddbris,  including  part  of  an  old  timber  oondnit,  removed,  and  the  embankment 
refilled  with  417  cubic  yards  of  earth. 

With  the  exception  of  repainting  the  storehouse,  cleaning  lock  gates,  and  cutting 
grass  over  canal  banks,  no  work  was  necessary  at  lock,  dam,  or  canal. 

Look  and  Dam  No,  4,  Beverly. — ^The  head  gates  and  conduit  to  mill  race  were  repaired 
and  made  tight;  142  cubic  yards  of  stone  was  filled  over  the  brush  and  stone  exten- 
sion to  the  nght  abutment  of  dam,  and  300  cubic  yards  of  earth  was  nsed  to  refill 
embankment  back  of  the  right  abutment  to  its  original  elevation.  A  collapsed  stone 
buttress  at  upper  end  of  the  land  wall  of  lock  was  rebuilt  with  concrete,  and  4  yards 
of  earth  was  filled  over  a  low  point  on  canal  bank  near  lock. 

The  many  freshets  during  the  year  necessitated  frequent  cleanings  of  sediment 
from  lock  and  drift  f^om  canal. 

The  lock  gates  and  storehouse  were  repainted. 

Lock  and  Sam  No.  5,  Luke  Chute. — Rebuilt  the  rear  of  the  lock -master's  house,  thereby 
completing  the  entire  reconstruction  of  the  building.  The  continued  high  water  dur- 
ing the  year  gave  no  opportunity  of  making  the  projected  repairs  to  lower  apron  of 
dam,  and  nothing  was  done  except  the  collection  of  some  needed  materials.  The  lock 
and  dam  have  been  kept  in  serviceable  condition. 

Lock  and  Dam  No.  6,  Stookpori.— The  superstructure  of  the  iruide  crib  below  land 
wall  of  lock,  195  feet  in  length,  was  rebuilt  to  a  height  of  5  feet  below  top  of  lock 
walls.    The  following  amounts  of  materials  were  expended  on  the  work : 

White  oak  timber feet  B.  M..  17,120 

8tone cubic  yards..        460 

Driftbolts pounds..     4,600 

Lock  and  Dam  No.  7,  McConneleville. — The  excessive  leakage  through  cross  wall 
and  embankment  behind  the  right  abutment  of  dam  has  been  threatening  for  some 
years  to  result  in  a  break.  Frequent  unsuccessful  attempts  having  been  made  to 
stop  the  leakage  with  timbers,  stone,  and  gravel  placed  above  the  cross  wall,  it  was 
accomplished  during  the  past  year  by  excavating  below  the  cross  wall  down  to  rook 
bottom,  filling  the  area  or  an  old  culvert  along  back  of  abutment  with  an  8  by  10  by 
11  feet  concrete  block,  and  building  a  concrete  core  wall  between  the  cross  wall  and 
embankment,  from  top  of  culvert  to  a  level  with  the  top  of  abutment;  the  dimen- 
sions of  this  wall  are  4  feet  thick  at  base,  2.5  feet  at  top,  14  feet  high,  and  26  feet 
long.  The  coping  and  masonry  on  abutment,  down  to  a  depth  3  feet  below  top,  waa 
relaid  with  concrete.  The  total  volume  of  concrete  placed  is  91  cubic  yards,  about 
one-half  of  this  being  large  pieces  of  mbblestone  built  into  the  sand  and  gravel 
concrete.  The  total  amounts  of  ingredients  mixed  were  200.75  cubic  feet  Portland 
cement,  54.50  cubic  yards  sand  and  gravel,  and  46  cubic  yards  mbblestone,  which 
made  91  yards  masonry  in  nlace,  costing  $383.91,  or  $4.22  per  cubic  yard. 

Three  hundred  and  eighty-five  yards  of  sand  and  gravel  was  used  for  filling 
around  the  upper  end  of  abutment  and  over  embankment  back  of  it.  Other  opera- 
tions at  this  locality  were  for  constructing  an  earth  embankment  paved  with  stone, 
70  feet  in  length,  near  the  head  of  bank  between  canal  and  river,  the  object  of  this 
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work  being  to  prevoDt  overflow  and  make  the  canal  available  to  navigation  until 
floods  reach  the  navigable  high*water  line  of  river.  The  amounts  of  materiaU 
required  were  104  cubic  yards  earth  and  40  yards  stone.  A  washout  on  the  lower 
slope  of  the  terreplein  at  lock  was  refilled  with  20  yards  of  stone.  The  drift  was 
removed  from  canal  after  each  flood,  and  lock  and  guard  sates  were  kept  in  good 
condition  by  cleaning  and  painting.  In  the  storey ard  at  this  point  the  engines  and 
boiler  for  floating  pile  driver  were  cleaned  and  repaired,  and  new  rakes  were  put  on 
one  of  the  Government  barges. 

Lock  and  Dam  No,  8,  Eagleport, — Repairs  were  made  to  lock  walls;  ihey  consisted 
in  relaying  36  square  feet  of  coping,  and  rebuilding  with  concrete  the  projecting 
platform  for  gate-operating  machine  at  upper  end  of  the  river  wall.  The  mnd  has 
been  repeatedly  cleaned  from  the  look  chamber;  the  look* master's  house  was 
repainted,  and  the  iron  filling  plates  on  lower  miter  sill  were  refastened  to  the  timber 
cushions. 

The  action  of  the  eddy  below  the  right  abutment  of  dam  had  undermined  the  crib 
extension  of  this  abutment  until  there  was  danger  of  collapse  of  the  works  and  break 
around  end  of  dam ;  the  cutting  extended  under  the  embankment  back  of  abut- 
ment, and  partial  failure  of  the  crib  below  abutment  had  taken  place.  Immediate 
danger  of  a  break  was  averted  by  filling  stone,  in  pieces  measurinff  from  12  to  34 
cubic  feet  contents,  around  the  lower  end  of  abutment  and  under  orio  and  embank^ 
ment,  the  amount  of  stone  thus  used  being  725  cubic  yards.  Additional  repairs  are 
required  to  insure  stability  of  dam  and  abutment. 

Lock  and  Dam  No,  9,  Taylor$viUe. — ^The  damage  to  dam  existing  at  beginning  of  the 
year  was  considerably  augmented  by  a  flood  which  occurred  during  the  latter  part 
of  July,  1896.  The  top  of  the  dam  next  to  the  lock  was  entirely  destroyed  over  a 
length  of  162  feet.  A  low  brush-and-stone  coffer  was  placed  around  this  break  and 
the  dam  rebuilt ;  the  stone  in  coffer,  mixed  with  gravel,  was  used  for  backing  the  new 
section  of  dam. 

The  following  is  the  total  amount  of  material  expended  in  this  work: 

Timber feetB.M..  88,378 

Stone cubic  yards..        668 

Driftbolts pounds..    6,260 

Brush cords..        300 

Gravel cubic  yards..        440 

The  old  lateral  canal  at  this  place,  though  practically  abandoned  for  navigation, 
is  maintained  at  its  upper  end  for  the  purpose  of  furnishing  water  to  the  one  exist- 
ing mill  on  its  banks.  It  had  to  be  twice  cleaned  out  over  a  distance  of  about  400 
feet. 

The  lock-master's  office  and  lock  irons  were  repainted  and  minor  repairs  made  to 
machinery  of  lock. 

Lock  and  Dam  No*  10,  Zane$viUe, — The  reconstruction  of  this  lock  having  been 
indefinitely  postponed,  ail  repairs  are  with  a  view  of  keeping  it  in  operation  inthout 
costly  work.  The  lock  is  now  in  fair  condition,  due  to  repairs  continued  over  sev- 
eral years,  and  the  time  required  for  boats  passing  the  double-lift  lock  has  been 
reduced  from  thirty-five  to  seventeen  minutes. 

During  the  past  year  the  work  on  lock  was  for  cleaning  out  cavities  on  face  of 
walls,  caused  by  disintegration  of  the  stone,  and  filling  them  with  concrete;  the 
joints  over  an  area  of  8,421  square  feet  were  repointed;  new  machines  for  operating 
the  upper  gates  were  made  and  placed  in  position ;  the  wooden  platforms  at  upper 
end  of  lock  were  replaced  with  6^  yards  of  concrete,  and  364  feet  of  the  coping  was 
renewed. 

Repairs  made  to  the  dam  consisted  in  rebuilding  120  feet  of  the  lower  apron.  20  feet 
wide  and  10  feet  high,  and  resheeting  the  second  step  over  a  length  of  65  reet.  A 
serviceable  coffer  for  this  work  was  made  of  boards  set  on  crest  of  dam  and  backed 
with  earth  and  gravel.  On  account  of  frequent  interruptions  by  high  water  the  pro- 
jected repairs  were  not  completed,  operations  being  with  a  view  to  securing  the 
tcmporarv  safety  of  the  dam. 

Tue  following  materials  were  expended : 

Timber feetB.M..  35,100 

Stone cubic  yards..        600 

Driftbolte , pounds..    4,900 

The  storehouse  and  lock  gates  were  repainted  and  canal  banks  kept  in  good 
condition. 

BOATS. 

The  U.  S.  dredge  Malta  has  been  usefully  employed  in  dredging  out  deposits  of 
sediment  from  canals  and  makinar  excavations  through  shoals  in  open  river :  snags, 
piling,  and  rocks  were  removed  from  channel,  and  dams  backed  with  gravel  where 
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required.  The  work  accomplished  by  the  dredge  in  fiHing  material  aroand  upper 
end  of  Look  No.  1  very  materially  redaced  the  cost  of  these  repairs. 

The  operations  of  the  dredge  extended  from  the  month  of  river  to  Zanesville,  the 
followinff  points  receiving  attention:  At  No.  1,  Marietta,  channel  from  month  of 
river  to  lock,  and  7,710  yards  of  gravel  filling  around  lock ;  at  No.  2.  Devols,  the 
upper  and  lower  approaches  to  lock,  and  gravel  for  dam ;  at  No.  3,  Lowell,  the  caoal ; 
at  Baldwins  Ripple,  1|  miles  below  No.  5,  the  upper  end  of  bar;  at  No.  6,  Stockport, 
the  upper  approach  to  lock;  at  No.  7,  McConnelsviile,  the  canal  and  ita  upper 
approach;  at  No.  8,  Eagleport,  the  anproaches  to  lock,  and  7,032  cubic  yards  for 
backing  dam ;  at  No.  9,  Taylorsville,  the  bar  below  old  lock,  the  head  of  canal,  and 
channel  below  new  lock;  at  No.  10,  Zanesville,  the  lower  approach  to  lock  and  canal. 

The  dredging  during  the  year  extended  over  a  distance  of  13,000  feet. 

The  annual  repairs  to  machinery  of  dredge  were  made  from  January  to  May,  1897. 

The  towing  for  the  dredge  was  done  by  the  hired  steamboat  Hajsel  Bice. 

The  Govemmi  nt  steamer  Vega  has  been  of  great  service  in  towing  the  material 
needed  on  the  works  and  serving  as  dredge  tender  at  the  beginning  of  the  present 


The  floating  pile  driver  was  accidentally  damaged  to  the  extent  that  it  was  neces- 
sary to  dismantle  the  boat.  The  hull  is  old  and  unfit  for  nse.  It  is  therefore  pro- 
posed to  rebuild  it  during  the  present  t 


A  lease  was  issued  to  Lewis  H.  Krier  for  5,%Hi  acres  of  land  at  old  Lock  No.  9,  Tay- 
lorsville, Ohio. 

BRIDGES. 

The  Secretary  of  War  nnder  date  of  December  8, 1896,  granted  permission  to  the 
Cincinnati  and  Muskingum  Valley  Railway  Company  to  build  temporary  false  work 
in  the  channel  of  the  canal  under  its  bridge  at  Zanesville,  Ohio.  This  false  work 
was  constructed,  the  old  wooden  drawbridge  spanning  the  canal  was  replaced  with 
an  iron  structure,  and  the  false  work  removed  without  interfering  with  navigration. 


C  C  7. 


EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS—OBSERVATIONS ON  MUSKINGUM  RIVER. 

Pursuant  to  tbe  desire  of  Capt.  Lansing  H«  Beach,  Corps  of  Engi- 
neers, for  accurate  and  reliable  data  upon  the  form  of  surface  of  watvr 
backed  up  by  a  dam  in  a  running  stream,  the  Chief  of  Engineers,  under 
date  of  September  27,  1895,  stated  that  there  was  a  great  want  of 
information  on  this  subject,  and  allotted  $700  from  the  appropriation 
for  examinations,  surveys,  and  contingencies  of  rivers  and  harbors,  for 
obtaining  the  required  data  on  the  Muskingum  Biver. 

The  recording  of  gauge  readings  began  December  21, 1895,  and  was 
suspended  November  1, 1896. 

Four  sheets  of  profiles  showing  the  characteristic  results  of  the 
observations  were  transmitted  to  the  Chief  of  Engineers  with  letter 
dated  June  18, 1897. 

The  total  cost  of  the  work  was  $622.28. 

Appended  are  extracts  from  the  reports  of  Mr.  Edmund  Moeser, 
assistant  engineer,  under  whose  direction  the  work  was  done. 


[Extracts  firom  reports  of  Mr.  Edmund  Moeser.] 

A  transit  and  level  line  was  ran  over  the  stretch  of  river  between  Locks  Nos.  9  and 
10,  a  distance  of  8.111  miles,  and  bench  marks  established  near  proposed  ffaage 
stations.  The  levels  were  mn  very  carefully  and  checked  on  the  permanent  bench 
marks  at  both  ends  of  line. 

The  survey  of  river  firom  Zanesville  to  Dresden,  Ohio,  made  daring  the  previoos 
winter,  was  nsed  to  establish  gauges  in  pool  above  Dam  No.  10. 
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Wooden  gauges  vreve  made  and  placed  at  intervals  of  about  6,000  feet  between 
Locks  Nos.  9  and  10  and  for  a  distance  of  about  4  miles  above  Dam  No.  10.  The 
total  nnmbei^of  gauges  established  was  14. 

Beginning  December  21, 1895,  the  readings  on  gauges  in  Pool  No.  9  were  recorded 
from  one  observation  daily. 

No  floods  occurred  during  the  period  from  December,  1895,  to  June,  1896,  the  highest 
reading  at  Dam  No.  9  showing  a  depth  of  but  5.20  feet  on  crest  of  dam.  The  observa- 
tions were  therefore  continued  until  sufficient  additional  data  were  obtained  to 
establish  the  form  of  surface  of  water  at  hl^b  stages  of  river. 

Pool  No.  9  was  selected  for  the  observations  on  account  of  Its  having  the  least 
abrupt  changes  in  the  alignment  over  its  course,  and  Pool  No.  10  for  the  reason  that 
there  is  a  dam  at  the  lower  end  only. 

The  variation  of  level  in  the  cross  section  of  the  surface  due  to  rising  and  falling 
river,  ununiform  width  of  river,  change  of  maximum  velocity  of  current  ftom  one 
side  to  the  other,  obstructions  caused  by  bridges,  and  discharge  from  intermediate 
smaller  streams  affects  the  inclination  of  surface  to  an  uncertain  degree.  Account 
should  also  be  taken  of  the  errors  in  gauge  readings  ascribed  to  waves  translated  to 
the  water  around  gauges. 


CCS. 


PRELIMINARY  EXAMINATION  OF  OHIO   RIVER  FROM  MARIETTA,  OHIO, 

TO  ITS  MOUTH. 

[Printed  in  Honae  Doc  No.  125,  Flfty-foartb  CongrtM,  seoond  seMion.] 

Office  of  the  Ohikf  of  Engineers, 

United  States  Army, 
Washingtany  D.  (7.,  December  5, 1896. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  id  section  9,  directed 
a  number  of  surveys  to  be  made,  among  them  the  Ohio  River  from 
Marietta  to  its  mouth.  The  very  limited  amount  provitied  by  Congress 
for  making  the  surveys  mentioned  in  this  section  of  the  act  did  not 
warrant  the  allotment  to  this  item  of  a  sum  anything  like  sufficient  to 
pay  the  expenses  of  a  proper  survey  of  the  river  between  the  points 
named,  even  if  the  field  and  office  work  were  carried  on  in  the  most 
economical  and  inexpensive  manner;  and  with  a  view  of  executing  as 
far  as  practicable  the  wishes  and  intentions  of  Congress,  the  Secretary 
of  War  decided  that  this  item  of  the  act  should  be  treated  as  a  prelim- 
inary examination,  and  that  a  report  be  prepared  giving  an  estimate  of 
the  cost  of  the  survey  desired. 

The  total  amount  appropriated  in  the  last  river  and  harbor  law  for 
examinations  and  surveys  all  over  the  United  States  was  but  $200,000. 
A  survey  of  the  portion  of  the  Ohio  Biver  from  Marietta  to  its  mouth 
is  estimated  to  cost  $119,250. 

I  have  the  honor,  therefore,  to  submit  and  ask  attention  to  the  accom- 
panying copy  of  report  of  November  27,  1896,  by  Maj.  W.  H.  Heuer, 
Corps  of  Engineers,  upon  an  examination  of  Ohio  River  from  Marietta 
to  its  mouth,  made  in  lieu  of  the  survey  contemplated. 

It  is  the  opinion  of  Major  Heuer  that  this  portion  of  the  river  is 
worthy  of  improvement,  and  that,  in  view  of  the  facts  set  forth  in  his 
report,  no  detailed  survey  of  the  entire  length  of  river  from  Marietta 
to  its  mouth  is  at  present  necessary  or  desirable.  His  views  are  con- 
curred in  by  Col.  Henry  M.  Robert,  Corps  of  Engineers,  the  division 
engineer,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  maj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Enoinebr  OfAcb, 

Cincinnatiy  OhiOy  November  27j  1896. 
General  :  The  river  and  harbor  act  of  June  3, 1896,  provided,  among 
other  things,  in  section  9 — 

That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  canse  surveys 
to  be  made  and  the  cost  of  improrenient  to  be  estimated  at  the  following  localities, 
to  wit : 

»  «  «  •  •  •  • 

Ohio  Riyer,  Marietta  to  its  month. 

By  letter  from  the  Chief  of  Engineers  dated  September  8,  1896, 1 
was  advised  that  upon  the  recommendation  of  the  Chief  of  Engineers 
the  Secretary  of  War  had  ordered  a  preliminary  examination  of  this 
portion  of  the  Ohio  and  a  report  to  be  submitted,  giving  an  estimate  of 
tlie  cost  of  the  survey  desired.  By  the  same  letter  I  was  charged  with 
tlie  duty  of  making  this  preliminary  examination  and  repoit,  and  the 
sum  of  $50  was  allotted  with  which  to  pay  the  necessary  expenses 
connected  therewith. 

In  compliance  with  the  above,  I  have  now  to  submit  the  following 
report: 

All  of  the  Ohio  Biver  between  Marietta  and  its  month  has  been 
examined  at  various  times,  either  by  the  officers  in  charge  or  by  some 
of  their  assistants,  while  engaged  in  malting  or  planning  improvements 
thereon.  The  whole  river  has  been  surveyed,  and  was  charted  under 
the  direction  of  the  late  Col.  W.  E.  Merrill,  Corps  of  Engineers.  The 
maps  were  made  from  surveys  commenced  in  1837  and  continued  with 
various  interruptions  up  to  1881.  They  show  all  important  islands,  the 
banks,  towns,  landings,  and  the  improvements  made  in  the  river  prior 
to  June,  1881.  In  addition,  there  are  in  this  office  numerous  maps  of 
special  localities  along  the  river. 

It  is  estimated  that  a  complete  detailed  survey  of  the  Ohio  Biver 
between  Marietta  and  its  month  would  cost  at  the  rate  of  $150  per  mile, 
and  as  the  distance  is  795  miles  the  total  cost  of  such  survey  would  be 
$119,250.  Whether  or  not  the  information  gained  by  the  resurvey  of 
the  river  would  be  of  sufficient  value  to  warrant  this  expenditure  Is  a 
question  which  admits  of  discussion. 

There  is  at  present  in  progress'  a  detailed  survey  from  Pittsburg  to 
Marietta,  171  miles,  provided  for  by  a  special  appropriation  of  $25,000 
in  the  act  of  June  3, 1896.  The  necessity  for  the  survey  of  this  portion 
of  the  river  is  due  to  the  fact  that  part  of  this  distance,  and  perhaps  all 
of  it,  may  be  improved  by  a  system  of  locks  and  movable  dams.  For 
such  a  contemplated  method  of  improvement  it  is  necessary  to  deter- 
mine with  considerable  accuracy  the  differences  of  level  at  various 
points  along  the  river. 

Below  Marietta  it  is  not  at  all  certain — in  fact  hardly  probable,  owing 
to  the  reduced  slope  of  the  river — that  slack-water  improvement  of  the 
Ohio  Biver  will  be  required;  but  even  if  a  survey  below  Marietta  should 
be  made  and  continued  to  the  mouth  of  the  river,  and  slack-water 
improvement  over  any  or  all  of  the  795  miles  should  be  indicated  as  the 
jnoper  treatment  of  the  river,  a  separate  and  very  much  more  detailed 
survey  would  have  to  be  made  at  each  and  every  locality  at  which  a 
lock  would  probably  be  built  or  other  improvement  designed  before  a 
detailed  plan  and  estimate  for  that  particular  locality  could  be  submitted. 

Between  Marietta  and  its  mouth  the  Ohio  Biver  flows  through  an 
exceedingly  fertile  country.    Many  important  towns  and  several  large 
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cities  are  located  on  its  banks.  The  slope  of  tbe  river  is  gentle  and 
fairly  uniform,  except  at  tbe  falls  at  Louisville,  Ky.,  where  special  works 
have  been  undertaken  and  successfully  executed.  The  low-water  navi- 
gation is  obstructed  by  numerous  shallow  bars  of  sand  and  gravel,  some- 
times cemented,  but  generally  loose  and  readily  moved.  Tbe  project 
heretofore  recommended  and  approved  for  the  treatment  of  this  portion 
of  the  river  has  contemplated  dams  in  back  channels  of  islands,  confin- 
ing the  low- water  flow  to  a  single  channel,  and  low  dikes  to  contract  the 
width  of  the  river  in  wide  places,  thus  concentrating  the  low-water 
discbarge  and  inducing  scour,  supplemented  by  dredging  where  needed, 
and  by  the  removal  of  all  sunken  obstructions,  such  as  wrecks  and  snags. 

This  river  carries  an  immense  commerce — if  calculated  by  mile  tons, 
possibly  the  largest  in  the  United  States— and  is  emphatically  worthy 
of  improvement,  but  it  is  believed  that  the  work  should  be  continued  in 
the  same  manner  as  above  outlined. 

As  above  stated,  special  surveys  for  the  improvement  of  certain 
localities  have  been  made  in  the  past  and  will  necessarily  be  required 
in  the  future.  These  surveys  are  properly  chargeable  to  and  have  been 
generally  paid  for  from  the  general  appropriation  for  improving  the 
river.  They  will  contain  all  the  information  needed  to  enable  plans  of 
improvement  at  these  localities  to  be  intelligently  devised. 

As  stated  in  my  annual  report  for  1896,  in  work  such  as  is  being 
undertaken  for  the  improvement  of  this  portion  of  the  Ohio  Biver  it  is 
impossible  to  determine  in  advance  just  where  and  how  much  work 
will  be  needed  for  making  good  navigation  upon  the  entire  length  of 
the  river,  and  it  is  therefore  impossible  to  submit  an  estimate  of  the 
cost  of  complete  improvement. 

A  resurvey  of  the  portion  of  the  river  above  considered  would  not 
furnish  sufficient  information  to  enable  an  intelligent  estimate  of  the 
total  cost  to  be  made. 

In  view  of  the  above  facts,  and  after  careful  consideration,  I  am  of 
the  opinion  that  no  detailed  survey  of  the  entire  length  of  river  from 
Marietta  to  its  mouth  is  at  present  necessary  or  desirable. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heueb, 

Major  of  Engineers. 
Brig.  Gen.  W.  P.  Gbaighill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  the  Division  Engineer.) 

[Fint  indorsement.] 

U.  8.  Bnghnbbb  Office,  Northwest  Division, 

Ifeto  York,  December  2, 1896. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  CTnited  States 
Army. 

I^concur  in  the  views  and  conclusions  of  Major  Heaer  that  the  Ohio 
Biver  from  Marietta  to  its  mouth  is  worthy  of  improvement  and  that 
a  survey  is  at  present  not  desirable  or  necessary. 

Henry  M.  Bobert, 
Colonel,  Corps  of  Engineers,  Division  Engineer, 
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IMPROVEMENT   OF    MONONGAHELA   AND   ALLEOHENT   RIVERS,    WEST 
VIEGINU  AND  PENNSYLVANIA. 


BEPORT  FOB  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  MAJ. 
CHAS.  F,  POWELL  AND  MAJ.  R.  L.  HOXIB,  CORPS  OF  ENGINEERS. 


IMPHOVBMENTS. 


1.  MonongahelaRiver,  West  Virginia  and 

PennHylvania. 

2.  Operating  and  care  of  Locks  and  Dams 

Nob.  8  and  9,  Monongaliela  River. 
8.  Purchase  of  Lock  and  Dam  No.  7,  Mo- 

nongahela  River. 
4.  Purchase  of  Lock  and  Dam  No.  6,  Mo- 

nongahela  River. 


5.  Condemnation  of  property  and  appur- 

tenances of  the  Monongahela  Navi- 
gation Company. 

6.  Allegheny  River,  Pennsylvania. 

7.  Construction  of  locks  and  dams  at  Herr 

Island,  above  the  head  of  Six  Mile 
Island,  and  at  Springdale,- Allegheny 
River. 


United  States  Engineer  Office, 

Fittsburg,  Fa.,  July  17^1897. 
General;  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  year  ending  June  30, 1897. 

I  relieved  Maj.  R.  L.  Hoxie,  Corps  of  Engineers,  of  the  charge  of 
these  works  on  April  10, 1897,  pursuant  to  War  Department  orders. 
Very  respectfully,  your  obedient  servant, 

Ghas.  F.  Powell, 
MayoTf  Corps  of  Engineers, 
Brig.  Gen.  John  M.  Wir.soN, 

Chief  of  Engineers,  U.  8.  A. 


DDz. 


IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND 

PENNSYLVANIA. 

The  part  of  the  Monongahela  River  above  the  pool  of  Lock  and 
Dam  No.  7  belonging  to  the  Monongahela  Navigation  Company  is 
under  control  of  the  General  Government.  Several  years  ago  the 
United  States  built  Locks  and  Dams  Nos.  8  and  9,  which  carried  slack 
water  to  Morgantown,  W.  Ya.,  and  made  that  place  the  head  of  packet 
and  all  ordinary  navigation. 

The  river  and  harbor  act  of  1896  provided  for  the  extension  of  slack 
water  by  the  construction  of  six  locks  and  dams  from  Morgantown  to 
Fairmont,  W.  Va.,  26  miles  upstream,  the  principal  object  being  to 
afford  water  transportation  for  coal  from  mines  near  Fairmont. 
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A  site  for  the  first  new  lock  and  dam,  No.  10,  had  been  selected  from 
an  examination  and  sarvey  in  1896. 

Daring  the  last  fiscal  year  levels  were  ran  from  Lock  No.  9  to  Fair- 
mont. Examinations  and  surveys  were  made  for  sites  for  the  lock.s, 
dams,  and  abatments,  and  lands  needed  therefor,  as  follows:  No.  11,  at 
Morgans  Mill;  No.  12,  at  Jimmy s  Bipple;  No.  13,  at  Trippetts  Ripple; 
No.  14,  at  Lowsville,  and  No.  15  aboat  1  mile  above  Bivesville. 

A  general  project  for  the  improvement  was  prepared,  the  work 
advertised  for  bids  under  the  continuingcontract  system, and  the  con- 
tract awarded. 

Subsequently  the  line  of  levels  was  duplicated  from  Lock  No.  9  to 
Hoults,  elevations  adopted,  and  permanent  bench  marks  established. 

The  lock  lifts  for  overcoming  the  fall  of  64  feet  from  Fairmont  to 
Pool  No.  9  are  to  be  10  and  12  feet.  The  locks  and^ldins  will  be  made 
of  concrete.  The  useful  capacity  of  the  lock  chambers  will  be  56  by 
177  feet  by  7  feet  depths  on  the  lower  sills,  at  pool  levels,  and  8  feet  on 
the  upper  sills  at  same. 

The  project  was  prepared  by  Maj.  B.  L«  Hoxie,  Corps  of  Engineers, 
engineer  in  charge. 

The  titles  to  the  land  needed  have  not  yet  been  secured. 

The  other  portion  of  the  Monongahela  River  over  which  the  United 
States  had  exercised  control  extends  from  the  mouth  of  the  river  to 
Lock  No.  1  of  the  Monongahela  Navigation  Company,  a  distance  of  2 
miles^  and  lying  in  the  pool  of  the  Davis  Island  Dam  of  the  Ohio  Biver. 

This  reach  of  river  comprises  a  most  useful  part  of  Pittsburg  Har- 
bor. Two  shoals  lying  in  it  give  much  trouble  to  navigation  whenever 
the  wickets  of  Davis  Island  Dam  are  down  during  a  low  stage  of  river, 
which  occasionally  is  unavoidable,  or  when  the  pool  falls  below  normal 
level  from  lack  of  water,  as  may  happen  from  a  long  dry  season.  Even 
at  the  pool  level  there  is  not  deep  enough  water  on  these  flats  or  shoals 
for  the  7  and  8  feet  draft  boats  used  in  coal  tows. 

The  first  of  these  shoals  is  under  and  next  below  the  Smithfield 
Street  Bridge,  0.8  mile  above  the  river  mouth;  the  other  is  Pipetowu 
Bar,  0.4  mile  farther  upstream,  and  situated  about  midway  between 
the  Smithfield  Street  and  Panhandle  Bailroad  bridges. 

In  1895  a  Board  of  Engineers  convened  for  the  purpose  recommended 
certain  harbor  lines  for  Pittsburg  Harbor,  which  were  adopted  by  the 
War  Department.  The  Board  also  recommended  that  certain  neces- 
sary surveys  be  made  and  monuments  placed  to  mark  base  lines  to 
which  the  harbor  lines  might  be  referred,  and  explained  that  a  differ- 
ence of  1  foot  in  elevation  of  the  line  means  a  difference  of  3  feet  hori- 
zontally. The  recommendations  and  views  of  the  Board  were  approved, 
but  no  means  have  been  provided  for  carrying  them  out. 

While  riparian  owners  have  naturally  been  prompt  to  fiU  out  to  the 
harbor  line,  bank  projections  or  fillings  and  abandoned  structures  out- 
side of  the  line  remain  untouched.  Many  cases  of  illegal  dumping  over 
the  river  bank  continue  to  occur,  through  ignorance  of  the  law  or  loca- 
tion of  the  harbor  line  and  otherwise.  An  enormous  amount  of  waste 
is  made  by  mills  and  furnaces  at  and  near  Pittsburg,  whose  disposal  by 
dumping  in  the  adjacent  river  is  tempting  from  its  convenience  and  the 
making  of  available  land.  Steam  railro^s  as  well  as  the  mills  have 
greatly  encroached  upon  the  river,  while  street  and  other  city  reftise  is 
disposed  of  to  a  greater  or  less  extent  by  dumping  over  the  river  banks, 
from  whence  it  is  washed  down  or  away  by  freshets  to  shoal  the  shore 
channels  or  help  to  build  bars. 
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Tbe  preventioD,  to  any  considerable  extent,  of  these  unauthorized 
encroachments  upon  and  illegal  dumpings  into  the  river  requires 
patrol,  inspection,  and  investigation. 

During  the  year  five  informations  were  given  to  the  United  States 
district  attorney  of  illegal  structures  built  beyond  the  harbor  line, 
or  dumpings  over  the  river  bank,  at  the  harbor  of  Pittsburg.  One  of 
the  cases  was  dismissed  for  want  of  evidence;  the  parties  in  the  other 
cases  were  held  by  the  United  States  commissioner  for  trial,  which  has 
not  yet  been  had. 

There  has  been  no  appropriation  for  the  lower  part  of  the  Mononga- 
hela  River  and  no  provision  of  funds  specifically  for  this  or  other  part 
of  Pittsburg  Harbor. 

By  means  of  an  allotment  of  funds  2,000  yards  of  material  was 
dredged  from  the  shoal  at  Smith  field  Street  Bridge  during  low  water 
of  last  summer.  During  the  early  part  of  last  June  much  difficulty 
was  experienced  by  boats  in  passing  this  place  on  a€<;ount  of  its  shoal- 
ness.  The  Morgan  town  packets  could  not  run  to  their  wharf  boat  below 
the  Smithfield  Street  Bridge  for  more  than  a  week,  and  coal  boats  could 
not  be  taken  over  the  shoal  for  a  longer  time. 

Money  statement 

Jnly  1, 1S9S,  balance  uuexpended $70,346.24 

Amount  appropriated  by  sundry  civil  act  approved  June  i,  1S97 350, 000. 00 

420,  346. 24 
June  30, 1887,  amount  expended  during  fiscal  year 1,135.19 

Jnly  1,  1897,  balance  unexpended 419,211.05 

July  1, 1897,  outstanding  liabilities 4,447.37 

Jnly  1,  1897,  balance  avaUable 414,763.68 

(Amount  (estimated)  required  for  completion  of  existing  project 775, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  387, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

Jnnel0,1872 $25,000 

March  3,  1873 66,000 

June  23, 1874 25,000 

March  3,  1875 22,000 

June  18, 1878 25,000 

March  3, 1879 24,000 

June  14, 1880 25,0(0 

March3,1881 25,000 

August  2, 1882 25,000 

July  5, 1884 45,000 

AiigU8t5, 1886 90,900 

August  11, 1888 35,000 

September  25, 1889  (allotted  from  appropriation  for  examinations,  surveys, 

and  contingencies  of  rivers  and  harbors) 4,000 

July  13,1892 25,000 

August  17, 1894 20,000 

June  3, 1896 30,000 

June  4, 1897 350,000 

Total 861,900 

ENa  97 150 
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Abstract  of  pr0poBalB  for  building  Lock$  and  Dams  Xob.  10  to  iS,  imeluoUo^  in  the  Mononga- 
h$la  BiveTf  between  Morgautown  and  Fairmontf  W,  Va.,  opensd  at  It  m,,  April  S7, 1897, 
by  Maj.  CharleB  F,  Powell,  Corps  of  Engineers, 

LOCK  NO.  10. 


Material. 


•Sir 


No.  1.— 0.1.  A 


Ko.8.~.MoLmb, 
Kaufinan  &.  Co., 


Kg.  4.-1.  V. 


A.  W.  McDonald,  pTtlih™ ""pt  ^^^U'       Hoa«,  Jr., 
Pittsburg,  Pa.      nIw  ?2iC  5f'.  Y?    Pitt«^r«.P» 


Bate.    Amount. 


Bat«.    Amount. 


Bate.   Amonnt. 


Qrabbinc  and  clearing 

Ezcaration: 

Earth cubic  yarda. 

Hardfian.... 

Rock cubic  yards. 

Bmbankmeat do... 

Concrete: 

Natural  cement do... 

Portland  cement ...do... 

Stone  filling  in  criba do... 

Stone  paring  of— 

Ciibs square  yarda. 

Biverbank do... 

White  oak  in— 

Gates feetB.  M. 

Quoins  and  sills do... 

Cribs  and  gateapars do... 

Driftbolta pounds. 


Total. 
Samples: 
sand  ... 
Stone  .. 


7.431 


1,462 
2,370 

4,086 
0,5V7 
2,074 

284 

1,070 

62,192 

7,380 

118,100 

7,410 


10.35 

.80 

2.00 

.36 

6.89 
7.89 
1.10 

L76 
.90 

55.00 
55.00 
24.00 
.03^ 


$10.00 
2,597.35 


2,924.00 
889.60 

84,788.94 
70,620.23 
2,041.40 

409.50 
1,77J.00 

2,870.56 
406.28 

8,715.84 
200.40 


10.25 
.40 
LOO 
.80 

4.90 
6.70 
1.50 

1.75 
2.00 

50.00 

50.00 

28.00 

.02* 


185.00 
1,886.21 


1,402.00 
474.00 

22,961.40 
64,031.90 
4,  OIL  00 

408.60 
8,940.00 

2,609.60 
869.30 

3,168.48 
186.00 


$6.00 

5.00 

6.00 

.80 

7.00 
0.00 
LOO 

L20 
L20 

60.00 

50.00 

30.00 

.024 


$L00 
87,105.00 


7,310.00 
71L00 

32,802.00 

86,013.00 

4,  OIL  00 

880.80 
2,364.00 

2,609.60 
369.30 

3,394.80 
186.00 


118,168.06 


Poor  .. 
.....do. 


.,105,608.48 


177,157.50 


Good.. 
....do. 


Excellent. 
Fair. 


MateriaL 


Quan- 
tity. 


NOb  0.— Hulings 

Bros., 
Pittsburg,  Pa. 


Ko. 7.— Jutted  ,    No. 8.— Jacob 

Foley  Co.,  Friday  Sc  Sons, 

Pittsburg.  Fa.    I   PitUborg.Pa. 


Bate.    Amount. 


Bate.    Amount.  ;  Bate.    Amount 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yarda. 

Hardpan 

Bock cubic  yards. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cnb« square  yards. 

Biverbank.... do... 

White  oak  in— 

Gates feetB.  M. 

8uoins  and  sills do... 
ribs  and  gate  spars do. .. 

Drift  bolts pounds. 


Total. 
Samples: 
Sand.... 
Stone  .. 


7.421 


L402 
2,370 

4,686 
9,557 
2,674 

234 

1,970 

62,192 


$L16 
2.00 
2.00 
L25 

6.00 
8.25 
L35 

a.  40 
2.10 

65.00 


$676.00 
8,534.15 


7, 386     65. 00 

113, 100  '  40. 00 

7.440  1      .03 


2,924.00 
2,062.50 

28, 116. 00 
78.845.25 
3,609.90 

661.60 
4, 137. 00 

3,392.48 
480.00 

4, 626. 40 
823.20 


$0.80 
1.00 
2.90 
.50 

7.80 
10.05 
2.00 

4.00 
4.00 

65.00 

65.00 

40.00 

.031 


$500.00 
5,936.80 


4,239.80 
L 185. 00 

36,650.80 
96, 047. 85 
5,848.00 

986.00 
7,880.00 

8, 392. 48 
480.09 

4,526.40 
260.40 


138, 987. 57 


.107,283.62 


.   Fair... 
.1 do. 


Excellent . 
Good 


$0.50 

LOO 

2.00 

.60 

7.25 
0.26 
2.00 

2.25 
2.25 

100.00 
100.00 
30.00 
.04i 


$200.00 
3,710.50 


2,024.00 
L 183. 00 

33.973.50 
88,402.25 
5,348.00 

626l50 

4,432.50 

5,210.20 
738.60 

8.394.80 
207.60 


.!l50,352.46 


|No  samplca. 
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AMraci  of  propotah  far  building  Lock§  and  Dama  Not.  10  to  15,  i/neluHre,  etc, — Cont'd. 

LOOK  JiO.  lO-ConUnaod. 


Material. 


QuAn- 
tlly. 


No.  9.— Koeling 

&  Ridge, 
Pittsburg,  Pa.  a 


NclO—Tbe 
Houstoo  Con- 
struction Oo., 
Philadelphia,  Pa.6 


Kate. 


Amount. 


Bate.    Amount. 


No.  12 Owen 

Patterson  & 
Patrick  Kulty. 
Baltimore,  Md. 


Bate.    Amount. 


Grubbing  and  clearing 

Excavation: 

Earth cubic  yarda. 

Kock cubic  yards. 

Kmbankment do... 

Concrete: 

Natural  cement do... 

Portland  oement do. . . 

Stone  filling  in  cribs do... 

Stone  paring  of— 

Onbs aqaare  yarda. 

Biverbank do... 

\¥liite  oak  in— 

Qatea feetB.  M. 

Quoins  and sUla do... 

Criba  and  gate  spare do... 

Driftbolta pounds. 

Total 

Saraiiles : 

Sand 

Stone  


7,421 
1,462 
2,370 

4,686 
0,557 
2.674 

234 

1,970 

52,192 

7,386 

118, 160 

7,440 


$0.bO 

2.50 

.76 


1100.00 

3.710.50 
3,655.00 
1,777.60 


8.00  '  37,488.00 
10.50  100,348.50 
2.50       6,685.00 


1.50 
1.50 

70.00 

60.00 

35.00 

.04 


361.00 
2,955.00 

3,653.44 
443.16 

3,960.60 
297.00 


10.39 
1.57 
.81 

4.72 
7.30 
1.57 

1.96 
1.96 

78.60 

7&60 

44.00 

.05 


$25.00 

2.804.19 

2,205.34 

734.70 

22, 117. 92 
69,766.10 
4, 198. 18 

456.64 
8,861.20 

4,097.07 
679.80 

4,979.04 
872.00 


11.00 
3.00 
.80 


125.00 

7, 421. 00 

4,386.00 

711.00 


6. 50  !  30. 459. 00 
9.00  86.01.1.00 
2. 50  )    6. 633. 00 


1.00 
1.50 


234.00 
2, 955. 00 


35.00  1,826.72 

85.00  1  258.51 

35.00  ,  3,900.60 

.04  '  207.60 


.1165.485.80 


116|870.18 


Poor  , 
Good. 


Poor 

Excellent . 


1145,232.43 

|No  samples. 


Material. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  j-ards. 

Hardpan 

liock cubic  3'ards. 

Enibniikment do... 

Concrete : 

Natural  oement do... 

Portland  oement do... 

Stone  fllling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates.. ^ feetB.  M. 

Quoins  and  sills do. . . 

Cribs  and  gate  spars do. . . 

Prlftbolta pounds. 


Total.. 
Bam  vies : 
Sand.... 
Stone  ... 


Quan- 
tity. 


No.  13.— The  T.  A, 
Gillespie  Co., 
PitUburg,  Pa. 


7,421 


1.462 
2,370 


Bate.    Amount. 


90.70 

1.00 

2.00 

.26 


4, 686  5. 50 
9,557  I  7.25 
2,674  I    1.60 


$100.00 
5,194.70 


284  > 
1,970  ' 

62,192 

7.386 

113. 160 

7.440 


2.00  I 
1.75  I 

66.00  , 
66.00  . 
40.00 
.02i 


2,924.00 
616.20 

25,773.00 

69, 288. 25 

4,278.40 

468.00 
3,447.50 

8,444.67 
487.48 

4,526.40 
186.00 


.120,734.60 


Good. 
Fair.. 


No.  14.-Sturm  Sc 

Cramer,  Belpre, 

Ohio,  and  Par- 

kersburgtW.Va. 


No.15.— TheBar- 
nett  Sl  K«'cord 
Co.,  Minne- 
apolis, Minn. 


Bate.     Amount. 


$0.40 

.60 

2.50 

.35 

6.60 
8.75 
1.50 

2.50 
2.50 

80.00 

80.00 

40.00 

.04 


$50.00 
2.968.40 


3,655.00 
829.50 

30,459.00 
83,623.76 
4,011.00 

585.00 
4,926.00 


Bate.    Amount 


$5.20 
5.66 
5.90 
4.90 

6.60 
8.75 
LIO 

1.50 
1.25 


4, 175. 36  57. 00 

590.88  I  90.00 

4,520.40  I  87.00 

297.60  I  .06 


$175.00 
38.589.20 


8,625.80 
11. 613. 00 

30. 927. 60 

83, 623. 75 

2,941.40 

361.00 
2, 462. 50 

2.974.94 
064.74 

4,186.92 
372  00 


140,696.89    1187,507.85 


Good !  Fair. 

Fair ,  Excellent. 


a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  13,  additional  25  cents  per  cubic 
j-ard.    Sample  Is  brown  limestone,  rated  excellent 

b  The  llfMMton  Construction  Company,  by  letter  dated  April  26,  1897,  accompanying  bid,  will  accept 
6  per  eeut  Ichh  than  sum  of  separate  bids— 

If  awnriled  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  less  5  per  cent  ($34,980.76)= 

$664,634.42. 
If  awArtlfd  Locks  and  Dams  12  to  15  Indnsive,  i.  e.,  $453,859.52  less  4  per  cent  ($18,134.38)= 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  1.  e.,  $327,460.32  less  3  per  cent  ($9,823.81)= 
$317,036.51. 

NoTR.>-Samples  rated  according  to  quality  as  "poor,"  **fair,"  "good,"  or  *' excellent,"  for  com- 
pariaon. 
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Ahalract  of  prapotaU  for  building  Locks  and  Dams  Nos.  10  to  16,  ineltmvs,  ste. — ContM. 

LOCK  yO.  l<^-Coiiliiiued. 


Itatorial. 


Qnan- 

tity. 


McCarroD, 
Philadelphia,  Pft. 


Bate.      Ajnonnt. 


No.  20.— Mo  Arthur 

Bros.  Co., 

Chicago,  Ul. 


Bate.     Amomit. 


Grabbineand  clearing 

Bxcavation : 

Earth cnbloyarda.. 

Hardpan 

Bock cable  yarda.. 

Embankment do 

Concrete: 

Natural  cement do.... 

Portland  cement do.... 

Stone  filling  in  cribs do — 

Btone  paving  of— 

Cribs tquare  yards.. 

Biyerbank do 

White  oak  in— 

Gates feet  B.  M 

8aoins  and  sills do., 
ribs  and  gate  spars do.. 

Driflbolts pounds.. 

Total < 

Samples : 

Sand 

Stone  


7.421 


1,402 
2,170 

4,886 
9,557 
2.674 

2S4 
1,970 

62,192 

7.886 

113, 160 

7,440 


10.15 

.20 

8.00 

.15 

3.59 
5.74 
1.58 

8.00 
8.00 

40.00 

40.00 

35.00 

.02i 


$150.00 
1,113.15 


II.' 


$3,000.00 
11.873.<)0 


4,886.00 
855.50 

16. 822. 74 
54. 857. 18 
4,251.66 

702.00 
6,910.00 

.^,087.68 
295.44 

3,960.60 
167.40 


7.00 
.40 

6.50 
8.20 
2.40 

U.00 
2.50 

60.00 

70.00 

30.00 

.06 


95,050.35 


10.23i.00 
948.00 

30,450.00 
78,367.40 
6, 417. 60 

702.00 
4,925.00 

8, 131. 52 
517.02 

3, 394.  80 
;J72.00 


164,341.94 


Poor 

Exoellont . 


Bxoollent 
Do. 


LOCK  NO.  11. 


Material. 


Qnan- 

tity. 


No.  2— C.  I.  & 

A.  W.  McDonald, 

Pittsburg,  Pa. 


No.  8.— McLean, 

Kaufman  St.  Co.. 

Pittsburg,  Pa.,Hnd 

New  York,  N.T. 


Bate.    Amount. 


Bate.     Amount. 


No.4.— I.V. 

Hoag.jr.. 
Pittoburg.  Pa. 


Bate.  Amonut. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yaitls. 

Hardpan 

Bock cubic  yarda. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cnbs aquare  yards. 

Biverbank do... 

White  oak  in— 

Gates feetB.M. 

8uoins  and  ailla do... 
ribs  and  gate  spara do... 

Driftbolts pounds. 


Total., 
Samples : 

Snnd... 
Stone..., 


5,789 


2,256 
4,234 

6,718 
12,275 
2,807 

801 
1.436 

54,708 

7,  950 

121,280 

8,543 


$0.35 

.75 

2.00 

.36 

6.27 
7.37 
1.10 

1.75 
.90 

55.00 
55.00 
24.00 

.o:ii 


810.00 
2,026.15 


4, 512. 00 
1. 481. 00 

35,403.86 

00, 466. 75 

3, 087. 70 

526.75 
1,292.40 

3,013.89 
437. 25 

2, 910. 72 
299. 01 


145,468.88 


Poor  .. 
....do. 


$0.25 

.40 

1.00 

.20 

4.90 
6.70 
1.50 

1.76 
2.00 

50.00 

50.00 

28.00 

.024 


$25.00 
1,447.25 


2, 256. 00 
816.80 

32, 918. 20 
82, 242. 50 
4,210.50 

526.75 
2,872.00 

2,739.90 
397.50 

8,395.84 
213.58 


$3.50 

3.50 

8.50 

.30 

7.00 
9.00 
1.50 

1.20 
1.20 

50.00 
50.00 
30.00 
.024 


$1.00 
20,201.50 


7,896.00 
1,270.20 

47,026.00 

110,475.00 

4,210.50 

861.20 
1,723.20 

2,739.90 
307.50 

3,638.40 
213.58 


134,091.82 


200,213.08 


Good. 
Fair.. 


Excellent. 
Fair. 
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Abstraet  of  propo9al$  for  building  Locks  and  Dama  Noa.  10  to  16,  ineluiive,  eto. — Cont'd. 

LOCK  NO.  ll-^^ntinaed. 


Material. 


Qnan- 
tity. 


No.  S.— John  J. 

Shipman. 

Washington,  D.C. 


Bate.    Amount. 


No.  7.-Jatte  A 

Foley  Co^ 
Pittsburg,  Pa. 


Bate.    Amount. 


No.  8 Jacob 

Friday  Sl  Sons, 
Pittsburg.  Fa. 


Bate.   Amount. 


Grubbing  and  clearing 

Bxcaration: 

Earth cubic  yards. 

Hard  pan 

Bock cubic  yards. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Btone  filling  in  cribs do. . . 

Stone  paving  of— 

Cribs square  yards. 

Biverbaak do... 

White  oak  in— 

Gates feetlJ-M. 

8uoins and  sills do... 
ribs  and  gate  spars do. . . 

Drift  bolts pounds. 


Total. 
Samples: 
Sand  .... 
Stone... 


6,789 


2,256 
4,234 

0,718 
12,275 
2,807 

301 
1,430 

54,708 

7,950 

121,280 

8,543 


13.00 

3.00 

8.00 

.50 

0.50 
8.60 
1.50 

3.00 
2.50 

90.00 

100.00 

40.00 

.04 


$200.00 
17,307.00 


0,708.00 
2,117.00 

43,007.00 

104,337.50 

4,210.50 

908.00 
8,590.00 

4,031.82 
795.00 

4,851.20 
341. 72 


$0.80 

1.90 

2.90 

.50 

7.80 
10.05 
2.00 

4.00 
4.00 

85.00 
05.00 
40.00 


11.000.00 
4,031.20 


0,542.40 
2, 117. 00 

52,400.40 

123,303.76 

5, 014. 00 

1,204.00 
5,744.00 

3,601.87 
510. 75 

4,851.20 
299.01 


$0.50 

LOO 

2.00 

.50 

7.25 
9.25 
2.00 

2.25 
2.25 

100.00 

100.00 

80.00 

.04 


$200.00 
2,894.50 


4,512.00 
2,117.00 

48,705.50 

113, 543. 75 

6, 014. 00 

077.25 
3, 231. 00 

6. 479. 80 
793.  UO 

8, 038. 40 
341.72 


194.079.74 


211,845.66 


191, 749. 92 


Poor  .. 
do. 


Excellent . 
Fair 


|No  samples. 


Material. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Rock do... 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

Biverbank do... 

White  oak  in— 

Gates feet  B.M. 

Quoins  and  sills ...do... 

Cribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total.. 
Samples: 
Sand  .... 
Stone.... 


Qnan* 

tity. 


6,789 
2,250 
4,234 


No.  9.— Keeling 

Sc  Bidge, 
Pittsburg,  Pa.  a 


No.  10.— The 

Houston  Con- 

struction  Co., 

Philadelphia,  Pa.b 


No.  12.— Owen 
Patterson  and 
Patrick  Kulty, 
Baltimore,  Md. 


Bate.    Amount. 


$0.50 

2.50 

.76 


0,718  7.00 
12,276  I  9.50 
2,807  I    2.60 


801  ; 
1,430 


L60 
L60 


64, 798  70. 00 

7, 950  60. 00 

121, 280  35. 00 

8,543  .04 


Bate.    Amount.    Bate.    Amount. 


$100.00 

2,894.50 
5,040.00 
3,175.50 

47,020.00 

110,012.60 

7,017.60 

45L60 
2,164.00 

8,835.80 
477.00 

4,244.80 
341.72 


$0.85 
L40 


4.20 
0.51 
LOS 

L75 
1.76 

70.00 

70.00 

87.80 

.04 


198,970.88 


$76.00 

2,020.15 
8.168.40 
1,185.52 

28,215.00 
79,910.26 
2,947.35 

620.75 
2,513.00 

3, 835. 86 
556.50 

4,584.38 
34L72 


129,870.48 


'  Poor  . 
Good. 


Poor 

Excellent . 


$L0O 

8.00 

.80 

0.00 
9.00 
2.00 

LOO 
LOO 

35.00 

35.00 

35.00 

.04 


$25.00 

5, 789. 00 
0.768.00 
1,270.20 

40, 308  00 

110,475.00 

6, 614. 00 

301.00 
1,436.00 

1, 917. 98 
278.26 

4, 244.  80 
341.72 


....178,768.90 
|No  samples. 


a  Sample  of  stone  No.  2  for  concrete  for  Looks  and  Dama  10, 11,  and  13,  additional  25  cents  per  oubi« 
yanl.    Sample  is  brown  limestone,  rated  excellent.  _ 


b  The  Houston  Construction 


by  letter  dated  April  20, 1897,  accompanying  bid,  will  accept 


6  per  cent  less  than  sum  of  separate  bids — 

If  awarded  Looks  and  Dams  10  to  16  inclusive,  i.  e.,  $099,016.18  less  6  per  cent  ($34,980.70)= 

$604,634.42. 
If  awarded  Looka  and  Dams  12  to  15  incluslTe,  i.  •.,  $463,359.62  less  4  per  oent  ($18, 134.88) s 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,400.32  less  8  per  oent  ($9,823.81)s 
$317,030.51. 
NoTB.— Samples  rated  aooording  to  quality,  as  "poor,"  "fair,"  "good,"  or  "excelleat,"  for  com- 
parison. 
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Abstract  of  propoBaU  far  building  Lock$  and  Danu  Noa.  10  to  IS,  ineluHt^f  etc. — ContM. 

LOCK  NO.  U-<ContiDiied. 


Material. 


Qnan. 
tity. 


No.l8.-Th6T.A 
GiUespie  Co., 
Pittabiirg,P». 


Bate.    Amount. 


No.  14.— Stnnn  it 
Cramer,  Belpre, 
Ohio,  and  Park- 
erabarg.W.  Ya. 


No.16.— TheBaiw 

nett  it  Record 

Co..  Minuo- 

apolis,  Minn. 


Rate.    Amount. 


Rate.  Amoant. 


Grabbing  and  clearing 

Excavation : 

Earth oablo  yards. 

Hardpan 

Keck cubic  jrarda. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

On  be square  yards. 

Kiver  bank do... 

White  oak  in— 

Gatea feet  B.  M. 

8noinsand  aills do... 
ribs  and  gatespara do... 

Driftbolts pounds. 


Totol. 
Samples : 
Siind.... 
Stone... 


ft,  789 


2,256 
4.234 

0,718 
12,276 
2,807 

801 
1,430 

64,798 

7,950 

121,280 

8,648 


10.46 
.75 

1.70 


6.46 
7.20 
1.00 

2.00 
1.75 

06.00 

00.00 

40.00 

.02* 


1100.00 
2,006.06 


3,836.20 
1,100.84 

80,018.10 
88,880.00 
4.491.20 

002.00 
8,513.00 

8, 010. 07 
524.70 

4,851.20 
218.68 


10.80 

.60 

1.60 

.30 

6.16 

7.90 
1.20 

2.00 
2.00 

76.00 

75.00 

86.00 

.04 


050.00 
1,780.70 


8,384.00 
1,270.20 

41,316.70 

90,972.60 

3,308.40 

002.00 
2,872.00 

4.109.85 
506.25 

4,244.80 
341.72 


$6.70 
6.00 
0.40 
2.50 

6.25 
8.40 
LIO 

1.50 
1.25 

57.00 

90.00 

37.00 

.05 


$100.00 
82,997.80 


14,438.40 
10,585.00 

41,987.50 

103,110.00 

3,087.70 

461.50 
1,796.00 

8,123.48 

715.50 

4,487.36 

427.15 


.|l49,446.54 


160,804.12  < 217,805.00 


Good. 

Fair.. 


Good. 

Fair.. 


Fair. 
Excellent. 


MateriaL 


Grabbing  and  clearing 

Excavntlon : 

Earth cubio  yarda. 

Hardpan  

Rock cubio  yarda. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cnbs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.M. 

8uoin8  and  sills do... 
nbsand  gateapara do... 

Driftbolto pounds. 

Total 

Samples : 

Sand 

Stone 


Qwrn- 
Uty. 


6,789 


2,250 
4,234 

0,718 
12,275 

2,807 

801 
1,480 

64,796 

7,950 

121,280 

8,548 


No.  18.-Jaa. 

McCarron, 

Philadelphia,  Pa. 


No.  20.— McAr. 

thur  Brothers  Co., 

Chicago.  111. 


Bate.      Amount 


$0.16 

.20 

8.00 

.16 

8.69 
6.74 
1.69 

8.00 
3.00 

40.00 
40.00 
85.00 


Rate.      Amount. 


$160.00 
808.85 


$1.00 


0»7G8.00 
035.10 

24, 117. 02 
70,468.50 
4,463.18 

903.00 
4,308.00 

2,191.02 
818.00 

4,244.80 
192.22 


6.00 
.40 

6.60 
7.90 
2.40 

8.00 
2.80 

00.00 

70.00 

80.00 

.05 


119, 018. 04 


$8,ooaoo 

9,262.40 


11,280.00 
1,698.60 

43,067.00 

06,072.60 

0.730.80 

903.00 
8,802.80 

8,287.88 
666.60 

8,688.40 
427.16 


184,728.00 


Poor 

Excellent . 


ExoeUani. 
Do. 
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AhBtrad  of  prifpoB^iU  for  huUdUig  Look$  and  Dam»  Ko$,  10  to  15,  inclutwoy  ete.— Cont'd. 

LOCK  NO.  i». 


Material. 


Qaan- 

tity. 


A.W.MoDonald. 
Pittsburg,  Pa. 


No.  8.— ICoLean, 
Kaofinan  St  Co., 
Pitt«biirK,Pa.,aBd 
Sew  York,  H.T. 


Sata.    Amount. 


Bate.     AiDOont 


No.4.— I.V. 

Hoagjr., 

Pittaborg,  Pa. 


Rat«.    Amount 


Ombbingand  clearing 

Excavation : 

Eartb onbio  yards. 

Hardpaa do... 

Rock do... 

Embankment do... 

Concrete : 

Natural  oement do... 

Portland  oement do. . . 

Stone  filling  in  cribs do... 

Stone  paring  of— 

Cnba square  yards. 

Hirer  bank do... 

White  oak  in— 

Oates feetKlf. 

Onoinsand  aills do... 

Cribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total. 

Samples : 


2,458 
8,998 
1,060 
4,062 

5,796 
12,270 
2,882 

801 
881 

54,798 

7.050 

185,484 

8,618 


90.20 

.60 

1.75 

.85 

5.17 
7.27 
1.00 

1.60 
.80 

65.00 
56.00 
24.00 
.03* 


910.00 

787.40 
1898.80 
1,855.00 
1.428.70 

29,066.82 
89,202.90 
2,892.00 

481.60 
712.80 

8,018.89 
437.25 

8,251.62 
801.63 


90.25 

.40 

LOO 

.20 

4.90 
6.70 
1.50 

1.75 
2.00 

50.00 
50.00 
28.00 
.021 


$29.00 

614.50 
1,500.20 
1,060.00 

816.40 

28,400.40 
82,209.00 
4,823.00 

626.75 
1,782.00 

2,789.00 
307.50 

8,708.56 
215.45 


18.60 

8.60 

8.50 

.26 


91.00 

8,603.00 
13. 093  00 
8,710.00 
1,020.60 


7.00  I  40,572.00 
9.00  110,430.00 
1. 50      4,  ;»23. 00 


1.20 
1.20 

50.00 

50.00 

80.00 

.02* 


361.20 
1,069.20 

2,739.90 
807.50 

4,064.52 
215.45 


.1186,678.91 


128,502.65 


..1191,500.27 


Stone. 


Poor ... 
do. 


Good.. 
Fair.. 


Excellent. 
Fair. 


HateriaL 


Qnan- 
tity. 


No.  5.~.Jolm  J. 

Shipman, 

Washington,  B.C. 


Ko.7.-Jntte& 

Foley  Co., 
Pittsbnrg,  Pa. 


No.  8 — Jacob 
Friday  &  Sons, 
PlttsWrg,  Pa. 


Bata.    Amount. 


Bate. 


Amount. 


Bate.    Amount 


Orubbinsand  clearing 

Excavation : 

Earth cubic  yarda. 

Hardpaa do... 

Bock do... 

Embankment do... 

Concrete: 

Natural  cement. do... 

Portland  oement do... 

Stone  filling  in  oriba do. . . 

Stone  paring  of— 

Cribs square  yards. 

Birerbank do... 

White  oak  in— 

Gates feetB.M. 

Quoins  and  aills do... 

Cribs  and  gate  spars do. . . 

Driftbolts pofunds. 


Total. 
Sample-): 
Sand... 

Stoue..., 


2,458 
8,998 
1,060 
4,082 

6,796 
12,270 
2,882 

801 
891 


18.00 

8.0O 

3.00 

.50 

6.60 
8.50 
1.50 

8.00 
2.50 


I 

64,796     90.00 

7,950   100.00 

186,484     40.00 

8,618        .04 


9200.00 

7,374.00 
11, 994. 00 
8, 180. 00 
2,041.00 

87,674.00 

104,295.00 

4,823.00 

908.00 
8,227.60 

4,981.82 
795.00 

6,419.86 
844.72 


90.80 

1.90 

2.00 

.60 

6.70 
6.96 
2.00 

4.00 
4.00 

65.00 

66.00 

40.00 

.08* 


$600.00 

1,966.40 
7,596.20 
8,074.00 
2,041.00 

38,883.20 

100,816.50 

6,764.00 

1,204.00 
8,564.00 

8,661.87 
616.75 

5,419.86 
801.68 


10.50 

1.00 

2.00 

.60 

7.40 
9.50 
2.00 

2.26 
2.25 

100.00 

100.00 

80.00 

.04 


$200.00 

1.229.00 
8,998.00 
2, 120. 00 
2,041.00 

42, 890. 49 

116, 565. 00 

5,764.00 

677.25 
2,004.75 

6,479.80 
795.00 

4, 064. 52 
a44.7S 


186.702.40 


184,168.91 


Poor  ... 
.....do.. 


Excellent . 
....do 


188,173.44 
\No  samples. 
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AbBiraet  ofpropa9aU  far  building  Lock$  and  Dams  Nob.  10  to  15,  incluBire,  etc. — Conf  d. 

LOCK  KO.  IS-ContiDued. 


HaleriiL 


Orabbing  Mid  oleaiing 

BxoATatfon: 

Sartb ...oabio  yards. 

Hardpaa do... 

Book do... 

Bmbankm«nt do... 

Concrete: 

Natural  oement do... 

Portland  cement do. . . 

Stone  filling  In  cribs do... 

Stone  paving  of— 

CribB aqnare  yards. 

RlTer  bank do... 

Wbite  oak  In— 

Gates feetB.M. 

gnoins  and  sills do... 
ribs  sad  gate  span do... 

Driftbolts pounds. 


Total., 
Bunples : 
Sand.... 
Stone . . . 


Qnan- 
tlty. 


2.458 
8,908 

i,oeo 

4.082 

ft,7M 
12,270 
2.882 

801 
891 

M,798 

7.960 

185,484 

8.618 


No.  10— Tbe 
Houston  Con- 
struction Co., 
PhiladelpkU.Pa.a 


Rate. 


10.85 
.58 

1.41 


4.23 
8.56 
L06 

1.76 
1.76 

70.50 

70.50 

88.07 

.04 


Amount 


175.00 

860.80 
2.238.88 
1. 494. 60 
1.142.96 

24,517.06 
80,491.20 
8.054.08 

529.70 
1,568.16 

8,863.26 
560.48 

6.157.88 
844.72 


125,899.20 


Poor 

Excellent . 


No.  12.— Owen 
Patterson  and 
Patrick  Kultv, 
Baltimore,  Hd. 


Rate.     Amount 


$1.60 
1.50 
8.00 
.80 

6.20 
0.00 
2.00 

1.00 
LOO 

85.00 

85.00 

86.00 

.04 


$25.00 

2,458.00 
5,997.00 
3,180.00 
1,224.60 


No.l3.-TbeT.A. 
Gillespie  Co., 
PitUburg,  Pa. 


Rate.    Amount 


10.45 

.75 

L70 

.86 


85,035.20      6.45 

110,480.00      7.20 

5,764.00       1.60 


801.00 
89L00 

1,917.08 
278.25 

4,741.94 
844.72 


178,488.64 
\No  samples | 


2.00 
L75 


$100.00 

1, 106. 10 
2,998.50 
1,802.00 
1,061.32 

31,588.20 

88,344.00 

4.61L29 

602.00 
1,558.25 


66.00  8,616.67 

66.00  524.70 

40.00  .  5,410.86 

.021  215.45 


.,ia,548.78 


Good. 
Fair. 


Material. 


Quan- 
tity. 


No.  14.— Sturm  it 
Cramer,  Belpre, 
Obio,  and  ^ar- 

kersburg,  W.Ya. 


Rate.    Amount 


No.  15.— Tbe  Bar- 
nett  &  Record 
Co.,  Minne- 
apolis, Minn. 


No.l8.-^aa. 

McCarron, 

PbiladelphiA,Pa. 


Rata.    Amount 


Rate.  I  Amount 


Grubbing  and  clearing 

Bxcayation: 

Eartb cubic  yards. 

Hardpan do... 

Rock do... 

Embankment do... 

Concrete : 

Natural  cement .....do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.M. 

guoins  and  sills do... 
ribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total. 
Samples: 
Sand .... 
Stone  ... 


2,456 

8,998 
1,060 
4,082 

5,796 
12,270 
2,882 

801 
891 

64,798 

7,950 

185,484 

8,618 


$0.80 

.75 

1.60 

.80 

6.15 
7.90 
1.20 

2.00 
2.00 

75.00 

75.00 

85.00 

.04 


$50.00 

737.40 
2,998.50 
1,590.00 
1,224.60 

35.645.40 
96,933.00 
3,458.40 

602.00 
1.782.00 

4,109.85 
506.25 

4,741.94 
844.72 


$6.75 
6.10 
6.40 
2.60 

6.10 
8.20 
1.10 

1.60 
1.25 

57.00 

90.00 

87.00 

.05 


$100.00 

14,188.50 
24,887.80 
6,784.00 
10,613.20 

85,355.60 

100,614.00 

8, 170. 20 

451.50 
1,118.75 

8,123.49 
715.60 

5,012.91 
480.90 


$ai5 

.20 
8.00 
.15 

8.59 
5.74 
1.59 

3.00 
8.00 

40.00  ; 
40.00 
35.00 
.021 


$150.00 

868.70 

790.60 

8,180.00 

612.80 

80,807.64 
70,428.80 
4,582.88 

008.00 
2,673.00 

2,101.08 
818.00 

4.74L04 
108.01 


154.814.06 


206,006.86 


Good.., 
....do.. 


Fair 

Excellent . 


.111. 068.  If 


Poor. 
Excellent 


a  The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  accompanying  bid,  will  aocepi 
5  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  IndusiTS,  L  e.,  $680,615.18  less  5  per  cent  ($84,080.76)ai 

$664,634.42. 
If  awarded  Locks  and  Dams  12  to  15  inoluslTe.  L  e..  $458,350.52  less  4  per  cent  ($18,134.88)* 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inolnsiye,  L  e.,  $327,460.82  less  8  per  cent  ($9,823.81>a 
$817,636.61. 
NoTB.— Samples  rated  according  to  quality,  as  **poor."  "fair,"  "good,"  or  "excellent^"  foroiai- 
pajrison. 
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AbBiraet  ofpropoBaU  far  building  Locka  and  Danu  Na$.  10  to  15,  inoluaive,  «to.— Cont'd. 

LOCK  NO,  12>-Contiiiaed. 


Material. 


Qnui- 
tity. 


Ka  20— Mc  Ar- 

thnr  Brothers  Co., 

Chicago,  111. 


Bate.      Amount 


No.  21  .—Sweeney 

Sc  Houston, 

PltUbarg,  Pa. 


Bate.      Amooni. 


Ombblns  and  clearing ... 
Excavation : 

Earth 

Hard  pan 

Rock , 

Xmbankment 

Concrete : 

Natural  cement 

Portland  cement 

Btone  filling  in  cribs 

Stone  paving  of^ 

Cribs 

Kirerbauk 

White  oak  in~ 

Qates 

8uoins  and  sills 
ribs  and  gate  spars. 
Driftbolta 


.cubic  yards. 

..do... 

do... 

do... 


.do... 
.do... 
.do... 


.square  yards. 
do... 


.feetB.M. 

do... 

do... 

...pounds. 


2,458 
8,99S 

1,000 
4,082 

6,706 
12,270 
2,882 

801 
891 

64,798 

7,950 

135,484 

8,618 


$1.50 

1.50 

6.00 

.40 

6.60 
8.00 
2.40 

L70 
1.40 

60.00 

70.00 

30.00 

.06 


$8,000.00 

8,687.00 
5,997.00 
6,360.00 
1,632.80 

87,674.00 

08,160.00 

6.016.80 

511.70 
1,247.40 

8,287.88 
556.60 

4,064.52 
480.90 


$0.66 

2.00 

2.70 

.50 

6.30 
8.90 
2.25 

2.25 
2.00 

76.00 

60.00 

85.00 

.04 


Total. 
Samples: 
Sand... 
Stooe. . . 


178,526.60 


$4,500.00 

1,507.70 
7,996.00 
2,862.00 
2,041.00 

86,614.80 

109,203.00 

6,484.60 

677.26 
1,782.00 

4,109.86 
397.50 

4,741.94 
344.72 


Sxcellent . 
Good 


183,252.26 
JNo  samples. 


LOCK  NO.  18. 


HateriaL 


Quan- 
tity. 


No.2.— C.L& 

A.W.  McDonald, 

Pittsburg,  Pa. 


No.  3.— McLean, 
Kanfinan  &  Co., 
Pittsburg,  Pa.,and 
New  York,  N.T. 


Bate.    Amount. 


Bate.    Amount. 


N0.4.-I.V. 

Hoagjr., 
Pittsburg,  Pa. 


Bate.    Amount. 


Grubbing  and  clearing 

■zcavatfon : 

Earth oubio  yards. 

Hardpan 

Bock cubic  yards. 

Xmbankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do . . . 

Btone  filling  in  cribs do... 

Btone  paving  of— 

Cnbs square  yards. 

Blverbank do... 

White  oak  in— 

Gates feetB.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

I>riftbolts pounds. 


2,442 


1,770 
6,745 

4,678 
9,402 
2,709 

304 
8,600 

52,102 

7,386 

126,528 

8,095 


$0.80 

.60 

1.76 

.85 

6.17 
7.27 
1.00 

1.60 
.80 

55.00 

55.00 

24.00 

.03i 


$10.00 
782.60 


3,097.60 
2,010.75 

23,642.41 

68,352.54 

2,709.00 

486.40 
2,800.00 

2,870.56 
406.28 

8,036.67 
283.38 


$0.25 

.40 

1.00 

.20 

4.90 
6.70 
1.60 

1.76 
2.00 

50.00 

50.00 

28.00 

.02* 


$25.00 
610.50 


1, 770. 00 
1,149.00 

22,407.70 
62,093.40 
4,063.50 

582.00 
7,000.00 

2.600.60 
360.80 

8,542.78 
202.38 


$6.00 

6.00 

6.00 

.26 

7.00 
9.00 
1.50 

1.20 
1.20 

50.00 

50.00 

80.00 

.02* 


$1.00 
14,652.00 


10,620.00 
1,436.26 

32,011.00 
84, 618. 00 
4, 063. 50 

364.80 
4,200.00 

2,600.60 
369.80 

8,796.84 
202.88 


Total, 
nples: 
Sand  .... 
Stone  ... 


110,437.90 


107.276.16 


.158,943.67 


Poor . . 
do. 


Fair.. 
Good. 


Excellent. 
Fair. 
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Jhsiraci  of  prop0$aU  fcr  huUding  Locks  and  DaM$  yos.  10  to  15^  intHutir^,  e<o.— Cont'd. 

LOCK  KO.  18--Coiitinii«d. 


KateriaL 


Quiui- 
tity. 


No.  5 — John  J. 

Shipman, 

WMhiugton,  D.  C. 


Bate.    Amount. 


No.  7.-Jatte  & 

Foley  Co., 
PltUbarg.  Pa. 


No.  8.— Jacob 
Fridav  &.  Sons, 
Pittaburg,  Pa. 


Bate. 


Amoant. 


Rate. 


Amountb 


Grabbing  and  clearing 

Xxeavation: 

Earth cable  yarda. 

Hardpan 

Rock cubic  yards. 

Xmbankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  eriba do... 

Stone  paving  of->- 

Crlba aqnare  yarda. 

River  bank do... 

White  oak  in— 

Gates feetB.M. 

Ottoins  and  ailla do... 

Cribeand  gate  spars do... 

Briftbolts ponnds. 


Total., 
Samples: 


2,442 


1,770 
»,745 

4,573 
»,402 
2,709 

304 

8,500 

61,192 

7,386 

136,628 


$3.00 

8.00 

3.00 

.60 

6.00 
8.60 
1.60 

3.00 
1.50 

90.00 

100.00 

40.00 

.04 


$100.00 
7,826.00 


6,310.00 
2,878.60 

37,438.00 
79,917.00 
4,068.60 

912.00 
6,280.00 

4,697.26 
788.60 

6,061.12 
323.80 


$0.80 

1.90 

2.90 

.60 

7.60 
8.85 
2.00 

4.00 
4.00 

65.00 
66.00 
40.00 
.081 


$500.00 

1,953.60  I  $0.50 

]  1.00 

6,183.00  1  2.00 

2,872.60  .80 


$200.60 
1,221.08 


34,754.80 
92,609.70 
5,41&00 

1,216.00 
14,000.00 


7.40 
9.60 
2.00 

2.25 
2.25 


8,540.6$ 
2.872.5$ 

83,846.29 

89,  819. 6$ 

5, 418. 6$ 

684.08 
7.  R75.  0$ 


8,392.48   100.00  5,219.2$ 

480.09  100.00  1  738.6$ 

6,061.12  :  90.00  8,795.84 

283.83  1      .04  1  3!rj.8$ 


144,009.80 


167. 674. 62   155.047.14 


band   . 
Stone.. 


Poor  ... 
.....do. 


BxoeUent . 
do 


{JNo  sample 


HateriaL 


Grabbing  and  clearing 

Sxcavation : 

Earth cnbic  yards. 

Bock cnbic  yards. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  oriba do... 

Stone  paving  of— 

Cribs square  yards. 

Biverbank do... 

Wbite  oak  in— 

Gates feetB.  M. 

Quoins  and  sills do... 

Cribs  and  gate  apars do... 

Drift  bolts ponnds. 


Total. 
Samples : 
Sand... 
Stone  ... 


Quan- 
tity. 


2,442 

1,770 
5,745 

4,573 
9,402 
2,709 

304 
8,600 

62,192 

7,886 

126,628 

8,095 


No.  9.— Keeling 

ABidge, 
Pittaburg,  Pa.  a 


Bate.    Amount. 


$0.45 

2.50 

.75 

8.00 
ILOO 
8.50 

1.60 
1.50 

70.00 

60.00 

35.00 

.04 


$100.00 

1,096.90 
4.425.00 
4,306.75 

36.584.00 

103,422.00 

6,772.60 

456.00 
5,260.00 

8,663.44 
443.16 

4,428.48 
323.80 


.1171,266.03 


Poor.. 
Good. 


No.  10.— The 

Houston  Con- 

atrnction  Co., 

Philadelphia,Pa.6 


Bate.    Amount 


$0.36 

1.44 

.43 

4.82 
6.69 
1.08 

1.80 
1.80 

72.00 

72.00 

88.88 

.04 


$50.00 

879.12 
2, 548. 80 
2, 470. 86 

19,765.86 

62,899.88 

2,925.72 

647.20 
6,800.00 

8,757.82 

531.79 

4,919.41 


107,908.75 


No.  12.— Owen 
Patterson  aiul 
Patrick  Kill  ry, 
Baltimore,  kid. 


Bate.  I  Amount. 


$1.00 

3.00 

.80 

6.50 
9.00 
2.00 

1.00 
1.00 


$25.00 

2,442.0$ 
5, 310. 06 
1,723.5$ 

29,724.50 

84, 618.  00 
5,41&0$ 

304. CO 
8,600.00 


36.00  1,826.71 

86. 00  25().  51 

35.00  1  4.42.>^.48 

.04  32J.  SO 


.139.902.51 


B^ii:::;;;:;,}^«"«°p^«^- 


a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  18,  additional  25  cents  per  cubie 
yard.    Sample  ia  brown  limestone,  rated  excellent. 

b  The  Houston  Constraction  Company,  by  letter  dated  April  26, 1887,  accompanying  bid,  will  accept 
6  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dama  10  to   15  inclusive,  i.  e.,  $699,615.18  less  5  per  cent  ($84,980.76)= 

8664.634.42. 
If  awarded  Locks  and  Dama  12  to  15  inclusive,  i.  e.,  $453,369.52  less  4  per  cent  ($18,134.38)= 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.33  less  3  per  cent  ($9,823.81)= 
$317,636.51. 
Note Samples  rated  according  to  qaality*  aa  "poor,"  "fair,**  "good,"  or  '* excellent,"  for  com- 
parison. 
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Jh$iract  of  proposals  for  building  Locks  and  Dams  Nos,  10  to  26,  inelusivSf  ste, — Cont'd. 

LOCK  NO.  13— Continaed. 


HftteriaL 


Grubbing  and  cleariog 

Bxcavation : 

Earth onbie  yarda. 

Hardpan 

Rurk cabio  yarda. 

Embankment.... do... 

Concrete : 

Natural  cement do... 

Portland  eement do... 

Stone  filling  In  criba do... 

Stone  paving  of» 

Cnba aqnare  yarda. 

River  bank do... 

White  oak  in— 

Qates feetB-M. 

8aoina  and  allla do... 
riba  and  gate  epaia do... 

Briitbolto pounds. 


Katerial. 


tlty. 


Jfo.l3.— TheT.A. 
Gilleapie  Co., 
Pittabarg,  Pa. 


2,442 


1,770 
£.746 

4,578 
9,402 
2,709 

804 
8,500 

52,192 

7,386 

128, 528 

8,095 


Kate.    Amount 


10.46 

.75 

1.70 

.26 

5.60 
7.25 
1.60 

2.00 
1.75 

68.00 

68.00 

40.00 

.024 


$100.00 
1,098.90 


8,009.00 
1,493.70 

25,151.50 
68,164.50 
4,884.40 

608.00 
6,126.00 

8,444.67 
487.48 

5,061.12 
202.88 


119,280.66 


Good. 
Fair.. 


Qnan- 
tity. 


iro.l8.-Jaa. 

McCarron, 

Philadelphia,  Pa. 


Rate.    Amount 


No.  14.— Sturm  & 

Cramer.  Belpre, 

Ohio,  and  Par- 

keraburg,  W.  Va. 


Rate.    Amount 


10.80 
.60 
1.50 
.80 

6.15 
7.00 
1.20 

2.00 

too 

76.00 

76.00 

86.00 

.04 


850.00 
782.80 


2.655.00 
1,728.50 

28,123.06 
74,275.80 
8,250.80 

608.00 
7,000.00 

8,914.40 

553.95 

4,428.48 

323.80 


127,640.28 


Good 

SxceUent . 


!fo.l6.-The  Har- 
nett &  Hecord 
Co.,Mliim«- 
apolle,  Minn. 


Rate. 


$9.65 
9.90 

10.80 
1.90 

6.60 
8.70 
1.10 

1.50 
1.25 

67.00 

90.00 

87.00 

.05 


Amount 


$100.00 
28,821.10 


18,2:il.00 
10, 915. 50 

80, 181. 80 

81, 797. 40 

2,979.90 

456.00 
4,875.00 

2,074.94 
664.74 

4,681.54 
404.75 


181,083.67 


Fair. 
Excellent 


No.  20.— McAr. 

thur  Brothers  Co., 

Chicago,  lU. 


Rate.    Amount 


No.  21.— S\reeney 

&  Houston, 

Pittsburg,  Pa. 


Rate. 


Amount 


Ombbing  and  clearing 

Excavation: 

Earth cobio  yards. 

Hardpan 

Rock cubic  yarda. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  oement .....do... 

Stone  filling  in  criba do... 

Stone  paving  of— 

Cnbs square  yards. 

River  bank do... 

White  oak  in— 

Gatea feetB.M. 

Quoina  and  silla do... 

Cfriba  and  gate  spars do... 

Drlftbolta pounda. 


Total. 
Samnlea: 
Sand.... 
Stone  ... 


2,442 


1,770 
5,745 

4,573 
9,402 
2,709 

804 
8,600 

62,192 

7,886 

126,528 

8,005 


$0.16 

.20 

8.00 

.16 

8.59 
6.74 
1.59 

6.00 
8.00 

40.00 
40.00 
86.00 

.02i 


$150.00 
866.80 


$1.80 


$8,000.00 
4,896.60 


5, 810. 00 
861.75 

16,417.07 

58.067.48 

4,807.81 

912.00 
10,500.00 

2,087.68 
295.44 

4,428.48 
182.14 


6.00 
.85 

6.90 
8.20 
2.50 

8.00 

2.50 

60.00 

70.00 

80.00 

.06 


99,785.65 


10, 620. 00 
2,010.76 

31, 553. 70 
77,096.40 
6, 772. 50 

912.00 
8. 750. 00 

8, 131. 52 
517.02 

8,795.84 
404.75 


$0.66 

2.70 

2.70 

.50 


$4,500.00 
1,687.80 


4,770.00 
2,872.60 


6. 95  27, 209. 35 
8. 60  80, 857. 20 
2.25       6,095.26 


2.25 
2.00 

75.00 

45.00 

85.00 

.04 


152,960.08 


684.00 
7,000.00 

8,914.40 
882.37 

4,428.48 
323.80 


Poor 

Excellent . 


Excellent . 
Fair 


144,583.66 
INo  samples. 
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AMraot  of  propoBaU  for  building  Looks  and  Dam$  No$.  10  to  15,  inolusivo,  eto.— Conf  d. 

LOCK  NO.  U. 


HatoilaL 


Grobbinff  »nd  clearing 

Excavation: 

Karth cubic  yards. 

Hardi>an do... 

Rock  ......................do... 

Embankment do... 

Concrete: 

Natural  cement 

Portland  cement. . . 
Stone  filling  in  cribs . . . 
Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates .- feet  B.M. 

gnoins  and  sills do... 
ribs  and  gate  spars do... 

BriftbolU pounds. 


do... 

do... 

do... 


Total, 
nples: 
Sand  ... 
Stone... 


Quan- 
tity. 


8.144 
1.260 

707 
8.720 

5,002 
0,542 
2,860 

304 
1,782 

62,102 

7,3«6 

134,028 

8,490 


No.  2.— C.I.  & 

A.  W.  McDonald, 

Pittsburg,  Pa. 


No.  8.— Mcl#ean, 
Kaufknan  A,  Co., 
Pittobnrg.Pa..and 
New  York,  N.r. 


Rate.    Amount. 


$0.35 
.70 
1.76 
.36 

6.17 
7.27 
1.00 

1.60 

.80 

55.00 

55.00 

24.00 

.03^ 


$1.00 

1,100.40 

888.20 

1.287.25 

1,302.00 

30.078.84 
00,370.34 
2,869.00 

480.40 
1,425.00 

2,870.60 
406. 23 

3,216.07 
297.16 


1110,437.44 


Poor.. 
do. 


Rate.    Amoun  t. 


10.35 
.40 
1.00 
.20 

4.00 
6.70 
1.60 

1.75 
2.00 


$26.00 

786.00 
600.40 
707.00 
744.00 

20,160.80 
f3, 031.40 
4,288.50 

532.00 
8.664.00 


No.4.— I.V. 

Hoagjr.. 
Pittoburg.Pa. 


Rate.    Amount 


$5.00 

6.00 

6.00 

.30 

7.00 
0.00 
1.50 

1.00 
1.00 


50.00  2,600.60     50.00 

50  00  360.30     50.00 

28.00  I  3,752.78     30.00 

.021  212.25  !      .021 


$L00 

15,720.00 
6,330.10 
3,535.00 
1, 116. 00 

41.944.00 

85.878.00 

4,288.50 

304.00 
1.782.00 

2,009.60 
369.30 

4,  U-iU.  6i 
212.25 


1111,888.03    1168.110.49 


Fair Excellent. 

Good '  Fair. 


Material. 


Quan- 
tity. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hard  pan do... 

Rock do... 

Embankment do... 

Coucreto : 

Natural  cement do... 

Portland  cement do. . . 

Stone  illling  in  cribs do... 

Stone  naving  of— 

Cribs square  yards. 

River  bank do... 

Wblto  oak  in— 

Gates feet  B.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts pounds. 


Total.. 
Samples: 
dand... 
Stone ... 


8,144 

1.268 

707 

8,720 

5,002 
0.542 
2.850 


No.  5 John  J. 

Shipmau, 
Washington,  D.C 


No.7.-^utte& 

Foley  Co., 
Pittsburg,  Pa. 


Rate.     Amount. 


$3.00 

3.00 

3.00 

.60 

0.50 
8.50 
L50 


304       8.00 
1,782       2.50 


62,192 

7,386 

134, 028 

8,490 


90.00 

100.00 

40.00 

.04 


Rate. 


$200.00 

0,432.00 
8,798.00 
2,121.00 
1,860.00 

38,048.00 
81, 107. 00 
4,288.50 

012.00 
4,465.00 

4,697.28 
738.60 

5,861.12 
889.60 


$0.80 

1.90 

2.90 

.60 

7.60 
9.85 
2.00 

4.00 
4.00 

65.00 

06.00 

40.00 

.08* 


158,258.10 


Amount. 


$600.00 

2,615.20 
2,405.40 
2,050.30 
1,860.00 

45.539.20 

93,068.70 

5,718.00 

1, 210. 00 
7,128.00 

8,302.48 
480.00 

5, 861. 12 
287.16 


172,451.04 


Poor  .. 
....do. 


Excellent . 
Good 


No.  8 — Jacob 
Fridav  &;  Suns, 
Pittsburg,  Pa. 


Rate.  Amuvnt. 


$0.50  , 
1.00  I 
2.00 
.60 

7.60 
0.76 
2.00 

2.25 
2.25 

100.00 

100.00 

80.00 

.04 


$2oaoo 

1.572.00 
1,266.00 
1.414.00 
1,800.00 

45,539.20 

03,  034. 50 

5.718.00 

684.00 
4,000.50 

6,219.20 
738.60 

4,020.84 
339.00 


165, 615.  U 


|No  samples. 
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AbsiTMet  o/prapoMUfar  building  Loek$  and  Dams  Noa.  10  to  16^  inolimve,  fic.— <;ont'cl. 

LOCK  NO.  14-CoDtliined. 


ICsterlaL 


'^; 


No.  10— The 

HoQflton  Con- 

•traction  Co., 

Philadelphia,P».a 


Bate.    Amount. 


Na  12.— Owen 
Pattorton  and 
Patrick  Kulty, 
Baltimore,  Md. 


Rate.    Amount. 


No.  is—The  T. 

A.  Oilleepie  Co., 

Pittsburg,  Pa. 


Bate.   Amount. 


Grubbing  and  clearing 

Bxoavation : 

Earth oublo  yards. 

Hardpan do... 

Rock do... 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribe do... 

Stone  paving  of— 

Cribe square  yards. 

River  bank do... 

White  oak  in— 

Gates ftet  B.M. 

8aoIns  and  sills do... 
ribs  and  gate  spars do  .. 

Driftbolts pounds. 


Total. 
Sampler : 
Sand... 
Stone  .. 


8«144 

l,2e6 

707 

8,720 

6,002 
0,542 
2,850 

804 
1,78J 

52,102 

7,386 

184,028 

8,400 


10.86 

.72 

1.44 

.20 

4.82 
6.60 
1.08 

1.80 
1.80 

72.00 
72.00 


$100.00 

1,131.84 

Oil.  62 

1,018.08 

1,078.80 

26.886.44 

68,835.08 

8,087.72 

647.20 
8,207.60 

8,757.82 
631.70 

5,211.01 
830.60 


11.00 

1.60 

8.00 

.80 

6.00 
0.00 
2.00 

1.00 
1.00 

36.00 

35.00 

85.00 

.04 


$26.00 

3, 144. 00 
1,800.00 
2,121.00 
1,116.00 

86,862.00 

85, 878. 00 

5,718.00 

804.00 
1,782.00 

1,826.72 
268.51 

4,600.08 
380.60 


$0.46 
.75 
1.70 
.26 

6.60 
7.25 
1.60 

2.00 
1.75 

66.00 

66.00 

40.00 

.024 


$100.00 

1,4U.80 
040. 50 

1, 201. 90 
007.20 

32,066.00 
60. 170. 50 
4,574.40 

608.00 
3, 118. 50 

3,444.67 
487.48 

5,361.12 
212.26 


110,644.40 


.146,064.81 


.,124,575.32 


E?ceiiint:::::::|}^<»»«°p»««---{ 


Good. 
Fair. 


Material. 


Grubbing  and  clearing .' 

Excavation: 

Earth cubic  yards.. 

Hardpan do.... 

Rock do.... 

Embankment do.... 

Concrete : 

Natural  cement do 

Portland  cement do.... 

Stone  filling  in  cribs do 

Stone  paving  of— 

Cribs square  yards.. 

River  bank do 

White  oak  in— 

Gates feet  B.M.. 

Quoins  and  sills do 

Cribs  and  gate  spars do.... 

Driftbolts pounds.. 

Total 

Samples : 

Sand 

Stone 


Quan- 
tity. 


8,144 

1,266 

707 

8,720 

5,002 
9,642 
2,850 

304 

1,782 

62,102 

7,386 

134,028 

8,400 


Ko.  14.— Sturm  & 

Cramer,  Belpre, 

Ohio,  and  Par- 

kersburg,  W.  Va. 


Rate. 


$0.36 

.75 

2.00 

.35 

6.15 
7.00 
1.20 

2.00 
2.00 

76.00 

75.00 

35.00 

.04 


Amount. 


$60.00 

1.100.40 

940.50 

1,414.00 

1, 302. 00 

86, 850. 80 

75,881.80 

3,480.80 

608.00 
8,564.00 

3,014.40 
558.95 

4, 600. 98 
839.60 


184, 150. 23 


Good. 
Fair.. 


I 


No.  15.— The  Bar- 
nett  St  Record 
Co.,  Minne- 
apolis, Minn. 


Rate.      Amount. 


$8.25 
8.60 
9.00 
2.80 

6.55 
8.70 
1.10 

1.50 
1.26 

67.00 

90.00 

37.00 

.05 


$100.00 

25,938.00 
10,887.60 
6,363.00 
10,416.00 

39, 247. 60 
83,015.40 
3, 144. 00 

456.00 
2,227.50 

2, 074. 94 
664.74 

4,959.04 
424.50 


190,819.22 


Fair. 
Excellent. 


a  The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  accompanying  bid,  will  accept 
6  per  cent  Ichs  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  leas  6  per  cent  ($34,980.76)  = 

$664,634.42. 
If  awarded  Locks  and  Dams  12  to  16  inclusive,  i.  e.,  $458,359.52  less  4  per  cent  ($18,134.38)  == 

$435,225.14. 
If  awarded  Locks  and  Dama  13  to  16  inclusive,  i.  e.,  $827,460.32  less  3  per  cent  ($0,823  81)  = 
$317,636.61. 
NOTB — Samples  rated  aooording  to  quality,  as  "poor,"  **fiilr,"  "good,"  or  "excellent,"  for  com- 
parison. 


Digitized  by 


Google 


2398      BEPOET   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
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LOCK  NO.  l4-CoiitiBned. 


IfAtarijd. 


Qnaa- 
tity. 


MGCarron, 
Philadelphia,  Pa. 


Rate.      Amount. 


No.20.— McAr- 

thar  Brothers  Co., 

Chicago.  111. 


Bate.      Amount. 


Grnbbine  and  clearing... 
Excavation : 

Earth 

Hardpan 

Rock 

Smbankment 

Concrete: 

Natural  cement 

Portland  cement 

Stone  filling  in  cribs 

Stone  paving  of— 

Cribs 

River  bank 

White  oak  in— 

Gates 

guoins  and  sills 
ribs  and  gate  spars. 
Driabolts 


Total., 
Somples : 
Sftnd.... 
Stone  .., 


.cubic  yards. 

..do... 

do... 

do... 


do.. 

do.. 

do.. 


.square  yards. 
do... 


feet  B.M. 

do... 

do... 

pounds. 


8.144 

1.206 

707 

8,720 

6,992 
9,M2 
2,859 

304 
1,782 

52,192 

7,386 

134,028 

8,490 


$0.15 
.30 
8.00 
.16 

8.59 
5.74 
1.69 

3.00 
3.00 

40.00 

40.00 

35.00 

.02  J 


$150.00 

^1.60 

253.20 

2,121.00 

558.00 

21,611.28 
64,771.08 
4.546.81 

912.00 
6,846.00 

2,087.68 
295.44 

4.690.06 
101.03 


$1.80 

1.80 

6.00 

.60 

7.00 
8.30 
8.50 

8.00 
S.50 

60.00 

70.00 

80.00 

.05 


$3,000.00 

6,859.20 
2,278.80 
4,242.00 
2,232.00 

41, 944. 00 
79. 198. 60 
7, 147. 50 

912.00 
4.455.00 

8, 131. 52 
517. 02 

4,020.84 
424.50 


97,905.10   159,102.96 


Poor I  Excellent. 

Esoellent  ...^ '  Good. 


LOCK  NO.  15. 


MateriaL 


Quan- 
Uty. 


N0.2.-C.I.& 

A.  W.  McDonald, 

Pittsburg,  Fa. 


I  No.  3.— McLean. 

Kaufman  &  Co., 

Pittsburg,  Pa.,and 

i  New  York,  N.Y. 


N0.4.-LV. 

Hoag.jr., 
Pittsburg,  Pa. 


Rate.  ,  Amount    Rate. 


Amount.  I  Rate.  Amount. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hardpan 

Rook cubic  yanla. 

Embankment do... 

Concrete: 

Natural  cement do. . . 

Portland  cement do... 

Stone  filling  in  cribs do. . . 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feet  B.M. 

Quoins  and  sills '. do. . . 

Cribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total. 
Samples: 
,    Sand... 
Stone  .. 


8,717 


845 
6,010 

4,595 
9,378 
2,820 

234 
8,433 

52, 102 
7,386 

131, 160 
8,172 


$0.30 

.70 

1.75 

.35 


$50.00  { 
2,615.10  ' 


1,478.75 
2, 103. 50 


$0.25 

.40 

LOO 

.20 


$25.00 
2,179.25 


845.00 
1,202.00 


$3.25 
3.25 
3.25 


$1, 000. 00 
28,330.25 


5. 17     23. 756. 15  ' 
7. 27  i  68, 178. 06 
1. 00  I    2, 820. 00  I 

LOO  I        374.40  1 
.80       2,746.40  | 

55.00  2,870.56  < 

55.00  4U6.23  | 

24. 00  >  3, 147. 84 

.  03i  280. 02 


4.90  I  22,515.50 
6. 70  62, 832. 60 
4,230.00  I 


L50 

1.75 
2.00 

50.00 

50.00 

28.00 

.021 


2,746.25 

LS03.00 

7.00  32,165.00 
9. 00  84. 402. 00 
L50       4,230.00 


409.50 
6,806.00 

2, 609. 60 
369.30 

3,  672. 48 
204.30 


LOO 
LOO 

50.00 

50.00 

30.00 

.02^ 


234.00 
3.433.00 

2,609.60 
369.30 

8, 934. 80 
204.30 


.1110,833.01  1 1107,960.53 11C5. 461. 60 


Poor  . 
...do., 


Good. 
Fair.. 


.{  Excellent. 
.'  Fair. 
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AbBiraot  of  propoaals  for  building  Look$  and  Dams  No$.  10  to  16y  inolu9ivef  e£o.— ContM. 

LOCK  NO.  15-Contlnued. 


Material. 


Qnan- 
tity. 


No.  6 John  J. 

Shipman, 
Washington,  D.C. 


Bate.     Amount. 


No.7.— Jntt©& 

Foley  Co., 
PitUborg,  Pa. 


Bate.     Amount 


No.  8 — Jacob 
Friilav  &,  Sons, 
Pittsburg,  Pa. 


Bate.    Amount. 


Gmbbinsand  clearing 

XxcaTation : 

Earth cubic  yards. 

Hardpan 

Bock onbio  yards. 

Xmbanknient do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  crtlw do. . . 

Stone  paving  of— 

Cribs square  yards. 

Biver  bank do... 

WlHte  oak  in— 

Gates feet  B.M. 

Quoins  and  sills do. . . 

Cribs  and  gate  spars do... 

Driftbolts pounds. 


Total.. 
Samples : 
Sand... 

StODC  ... 


8,717 


845 
6,010 

4,595 
0,378 
2,820 

234 
8,483 


$3.00 

8.00 

3.00 

.50 

5.00 
8.00 
1.60 

8.00 
1.00 


$2,000.00 
28,151.00 


52,102     90.00 

7,.?80  ,100.00 

131, 160  I  40. 00 

8, 172  I      .04 


2, 585. 00 
3,006.00 

22,075.00 
75. 021. 00 
4,230.00 

702.00 
8,433.00 

4,607.28 
738.60 

5,246.40 
826.88 


$0.80 

1.00 

2.00 

.50 

7.80 
10.05 
2.00 

4.00 
4.00 

65.00 

65.00 

40.00 

.034 


$8,000.00 
6,073.60 


2,450.50 
8,005.00 

85,841.00 

94,248.00 

5,640.00 

036.00 
18,732.00 

8,802.48 
480.09 

5,246.40 
286.02 


$0.50 

1.00 

2.00 

.50 

7.60 
0.75 
2.00 

2.25 
2.25 

100.00 

100.00 

80.00 

.04 


$200.00 
4,858.50 


1, 600. 00 
8, 005. 00 

34,922.00 
01, 435. 50 
5, 640. 00 

526.50 
7,724.25 

5.210.20 
738.00 

8.084.80 
326.88 


151,064.16 


175, 231. 00 


.'150,721.28 


Poor 

Excellent . 


Excellent . 
Good 


I  No  samples. 


Material. 


Quan- 
tity. 


No.lO.-The 
Houston  Con- 
struction Co., 
Philadelphia,  Pa.a 


No.  12.— Owen 
Patterson  and 
Patrick  Kult; 
Baltimore, 


No.  1 3.— The  T. 
.11 »«  1  -A-  Gillespie  Co., 
m5!   '   Pittsburg,  Pa. 


Bate.     Amount. 


Bate.     Amount  '  Bate.    Amount, 


Grnbbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hardpan 

Bock cubic  yards. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do. . . 

Stone  naving  of— 

Cribs square  yards. 

Biver  bank do... 

White  oak  in— 

Gates feet  B.lf. 

Quoins  and  sills do. . . 

Cribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total. 
Samples: 
Sand.... 
Stone  ... 


1.717 


$0.36 


$100.00 
8, 138. 12 


$1.00 


$25.00 
8,717.00 


845 
6,010 

4^505 
0,378 
2,820 

234 
3,433 

52,192 

7.386 

131, 160 

8,172 


1.45 
.29 

4.85 
6.74 
1.08 

1.81 
1.81 

72.50 
72.50 
39.15 
.04|| 


1, 225. 25  i 
1,742.90  I 


19,988.25 
63, 207. 72 
3,045.60 

423.54 
6,213.73 


3.00 
.30 

6.00 
0.25 
2.00 

1.00 
1.00 


8.783.92  I  35.00 
535. 49  35. 00 

5,134.91  ,  35.00 
367.74    .04 


2.535.00 
1,803.00 

27,570.00 

88, 746. 50 

5, 640. 00 

234.00 
8,433.00 

1, 826. 72 
258.51 

4. 590. 60 
326.88 


$0.45 
.75 
1.70 
.26 

5.50 
7.25 
1.60 

2.00 
1.75 

66.00 
69.00 
40.00  I 
.02^1 


$100. 00 
8,922.66 


1108,907.17  I 


1,436.50 
1, 562. 60 

25,272.50 

67, 990. 50 

4,512.00 

468.00 
6, 007. 75 

3,444.67 
487.48 

5,  240. 40 
204.30 


143,706.21  , il20,655.35 

Good. 


&i;iv::;:;;:j}  ^o  •«»pie«--{;  ^^. 


a  The  Housten  CoDstruotion  Companv,  by  letter  dated  April  26,  1897,  accompanying  bid,  will  accept 
6  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  less  5  per  cent  ($34,980.76)  = 

$664,034.42. 
If  awarded  Locks  and  Dams  12  to  15  inolosive,  i.  e.,  $458,359.52  less  4  per  cent  ($18,134.38)  = 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.32  less  3  per  cent  ($9,823.81)  = 
$317,636.51. 

NcKiE.— Samples  rated  according  to  quality,  aa  '*poor,"  "fair,"  "good/*  or  "excellent," for  com- 
parison. 
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Abstract  of  proposals  for  buildittg  Locks  and  Dams  Xo§,  10  to  IS,  incluHve,  etc. — Cont'd. 

LOCK  NO.  16-Continued. 


liaterlaL 


Quail* 
tity. 


No.  14— Sturm  & 

Cramer,  Belpre. 

Ohio,  and  Par- 

keraburg,  "W.  Va. 


Bate.     Amount. 


No.l6.~TheBar- 

nett  A  Record 

Co.,  Minne- 

apolia,  Hinn. 


Rate.      Amount. 


Grabbing  and  clearing 

Excavation : 

Earth cubic  y arda . 

Hardpan 

Rock cubic  yarda. 

Embankment do... 

Concrete : 

Natural  cement , do... 

Portland  cement do... 

Stone  filling  in  criba do... 

Stone  paving  of— 

Cribs aqnare  yarda. 

River  bank do... 

White  oak  in— 

Gates feet  B.M. 

8uoin8  and  aills do... 
ribs  and  gate  spars do... 

Driftbolts pounds. 

Total 

Samnles : 

sand 

Stone 


8,717 


845 
6,010 

4,585 
9,378 
2,820 

234 

8,433 

62,192 

7,380 

181. 160 

8.172 


10.80 

.60 

2.50 

.35 

6.40 
&20 
1.50 

2.85 
2.25 

75.00 

75.00 

35.00 

.04 


$50.00 
2, 615. 10 


2,112.50 
2,103.50 

29,408.00 
76. 800. 60 
4,230.00 

526.50 
7,724.25 

8,914.40 

563.05 

4,590.60 


$4.60 
6.00 
6.35 
1.9U 

6.60 
8.70 
1.10 

1.50 
1.25 

57.00 

90.00 

37.00 

.05 


$100.06 
40,09e.» 


185,065.28 


Good. 

Fair.. 


5,365.75 
1,141.96 

30, 327. 00 

81,688.06 

3,102.00 

351.06 
4,291.25 

2,974.94 
6^74 

4,852.98 
408.69 


175, 266. 96 


Fair. 
Excellent. 


MaterlaL 


Quan- 
tity. 


,  No.  18 — Jas. 
McCorron, 
Philadelphia,  Pa. 


Rate.      Amount. 


No.20^McArthur 
Brothers  Co., 
Cfhicago,  111. 


Rate.      Amount 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hardpan 

Rock cubic  yards. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cemen t do . . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yarda. 

River  bank do... 

White  oak  in— 

Gates feet  B.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts pounds. 

Total 

Samples : 

Saud 

Stone 


8,717 


845 
6,010 

4,595 
9,878 
2,820 

234 
8,488 

52,192 

7,386 

131, 160 

«,172 


$0.15 

.20 

3.00 

.15 

3.58 
5.74 
1.69 

3.00 
3.00 

40.00 

40.00 

35.00 

.02i 


$150.00 
1,307.55 


$1.50 


$3,000.06 
18,075.56 


2,535.00 
901.50 

16, 496. 05 
53,829.72 
4, 483. 80 

702.00 
10,299.00 

2,  G87. 68 
205.44 

4, 500. 60 
183.87 


6.00 
.50 

6.70 
8.20 
2.60 

3.00 
2.50 

60.00 

70.00 

30.00 

.05 


5,070.06 
3. 005. 06 

30,786.56 
76, 899. 69 
7,050.06 

702.06 
8,5S2.56 

3.131.52 
517.03 

3, 0.t4.  46 
408.69 


97,862.21 


156,163.04 


Poor 

Excellent . 


Excellent. 
Good. 


LOCKS  AND  DAMS  NOS.  10  TO  16,  ONE  PROPOSAL. 


Material. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards 

Hardpan do.., 

Rock do.. 

Embankment do.. 

Concrete : 

Natural  cement do — 

Portland  cement do 

Stone  filling  in  cribs do. . . . 


aty. 


29,971 
5,264 
8,100 

26, 161 


No.l.— HeJd- 
maier  &  Nen, 
Chicago,  111. 


Rate. 


$0.48 
.90 
1.10 
.80 


32,360  3.95 
62,424  6.70 
16,761  I      .90 


Amount. 


$100.00 

14, 886. 08 
4, 737. 60 
8. 910.  00 
7, 848. 30 

127, 822. 00 
418, 240. 80 
15,076.90 


No.  2.— c.  r.  & 

A.  W.  McDonald, 

Pittsburg,  Pa^ 


Rate.     Amount. 


$0.30 
.70 
1.75 


$10.00 

8,991.30 
3,684.80 
14, 175. 00 
9. 166. 35 


5.10   165,036.00 

7.20  ,440,452.80 

.97  I  16,248.47 


No.  11.— Michael 

J.  Fenton, 
New  York,  N.  Y. 


Rate.    Amount 


$0.75 

1.00 

5.00 

.30 

4.50 
7.50 
2.25 


$22,478.26 
5.2<U.06 

j  40,500.06 
I    7,848.36 

,145,620.06 
1468,180.06 
1  37,689.71 
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JMract  of  proposals  for  constructing  Locks  and  Dams  Nos.  20  to  15,  ifio/fmrtf.— Conf  d. 
LOCKS  AlHD  BAMS  NOS.  10  TO  15,  ONE  PROPOSAX— Continued. 


Katerial. 


Qaan- 
tlty. 


No.  l.-Held- 
maier  Sc  Noa, 
Chicago,  UL 


Rate. 


Amonnt. 


No.  2.-C.  I.  & 

A.  W.  MoDonald, 

PItt«barg,  Pa. 


Rate. 


Amonnt. 


No.ll.-Mlohael 

*  J.  FeDton, 
New  York,  N.Y. 


Rate. 


Amonnt. 


Stone  paving  of— 

Cribn square  yarda.. 

River  bank do. . . . 

White  onk  In— 

Gat€i» foetB.M.. 

6uoiti8  and  nills do 

Cribs  and  gate  aiwra do. . . . 

Driftbolts pouudB.. 


Total. 
Samplen : 
Sand  ... 
Stone... 


1,678 
13,012 

818,364 
45,444 

761,640 
49,858 


2.06 
2.86 

34.50 

42.50 

24.00 

.03 


14, 950. 10 
80,578.20 

10,983.56 
1,931.37 

18,279.36 
1,480.74 


1.5Q 
.80 

56.00 

55.00 

24.00 

.031 


$2,517.00 
10,409.60 

17,510.02 
2,409.42 

18,279.36 
1.727.58 


1.00 
.80 

60.00 

120.00 

35.00 

.03 


$1,678.00 
10,409.00 

19, 101. 84 
5,453.28 

26, 657. 40 
1.480.74 


.:666,824.01 


.{710,007.66 


Poor  . 
Good. 


Poor  ... 
do.. 


702,861.16 
>No  samples. 


MatetiAL 


Quan- 
tity. 


No.  13.— The  T.  A. 
Gillespie  Co., 
PitUbarg,  Pa. 


Rate. 


Amonnt. 


N0.16.-B.J. 

Coyle, 

Washington,  D.C. 


Bate. 


Amonnt. 


Grubbing  and  clearing . . . 
Excavation : 

Earth 

Hard  pan 

Rook 

Embankment 

Concrete: 

Natural  cement 

Portland  cement 

Stone  filling  in  cribs 

Stonepaving  of— 

Rlverbank  .!I!*I 

White  oak  in— 

Gates 

Quoins  and  sills 

Cribs  and  gate  spars. 
Driftbolts 


Total. 
Samples : 
Sand. 


.cubic  j'snls. 
do. 


.do... 
.do... 


20,071 
5,264 
8,100 

26,161 

82,360 
62,424 
16, 761 

1,678 
13,013 


.feetB.M..  318,364 

do.. ..I  45,444 

do....  761,640 

...pounds..  40,358 


.do. 
.do. 
do.. 


.square  j-arda. 
do... 


Stone. 


10.45 
.75 
1.70 
.26 

6.25 
7.00 
1.60 

2.00 
1.76 

66.00 

66.00 

40.00 

.024 


$100.00 

13,486.05 
3, 948. 00 

IS,  770. 00 
6,801.86 

160, 800. 00 
436,068.00 
26,801.60 

8,356.00 
22,771.00 

21, 012. 02 
2, 099. 30 

30,465.60 
1,233.95 


$1.20 

2.00 

8.20 

.40 

7.00 
9.40 
1.50 

1.25 
2.00 

50.00 

60.00 

30.00 

.05 


$450.00 

85,066.20 
10,528.00 
25,020.00 
10,464.40 

255.644.00 

686,785.60 

25,126.50 

2,007.50 
26,024.00 

16,018.20 
2,272.20 

22,840.20 
2,467.00 


I  753,604.28 


.11,022,612.70 


Good. 
Fair.. 


Good. 
Fair. 


Material. 


tity. 


No.  17.— Trnax  Sc 

Sheridan, 
Bufiklo,  W.  Va. 


No.10.-^.  W. 
Hoffman  &Co., 
Philadelphia,  Pa. 


Rate. 


Amount.  I  Rate.      Amonnt. 


Grubbing  and  clearing ... 
Excavation : 

Earth 

Hardpan 

Rock 

Embankment , 

Concrete : 

Natural  cement 

Portland  cement , 

Stone  filling  in  ciibs 

Stooe  paving  of— 

Cribs...-. 

River  bank 

White  oak  in- 

Gates 

Quoins  anu  sills 

Cribs  and  gate  spars. 
Driltbolte 


Total. 
Samples : 
iSand  ... 
Stone... 


.cubic  yards, 
.do. 


.do., 
.do.. 


.do.... 
.do.... 


.square  yards.. 
do... 


.feetB.M. 
do... 


....do... 
.pounds. 


20,071 
5,264 
8,100 

26,161 

82.360 
62,424 
16,751 

1,678 
13,012 

318,364 
45,444 

761.640 
40,358 


$0.75 
1.35 
2.00 
.40 

6.00 
7.65 
1.50 

2.00 
2.00 

75.00 
75.00 
40.00 


$1,800.00 

22, 478. 25 
7,106.40 
16, 200. 00 
10, 464. 40 

104,160.00 

477,543.60 

25,126.50 

3.356.00 
26,024.00 

23,877.30 
8,408.80 

80,465.00 
1,480.74 


843,401.00 


Good. 

Fair.. 


$8,000.00 

17,082.60 
7,806.00 
16,200.00 
26,161.00 

155.328.00 
402,010.66 
41,877.60 

5,084.00 
80,036.00 

16,554.03 

2,727.64 

35,707.08 

740.37 


770,344.68 


Fair. 
CK>od. 


KNO  97 161 
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AhBiraot  of  propOBah  for  huUding  Locks  and  Dams  Not.  10  to  15,  incluHve,  eto.— Cont'd. 
SUMMARY  OF  ITEMIZED  ABSTRACT. 


Name  and  address  of 
bidder. 

No.  10. 

No.  11. 

No. 

Amount. 

Samples. 

Amount. 

Samples. 

Sand. 

Stone. 

Sand. 

Stone. 

HeldmaierdbNeu,  Chi- 
cago, HI. 

C.  I.  &  A.  W.  McDon- 
ald, Pittsburg,  Pa. 

McLean,  Kanftnan  Sc 
Co.,  PitUburg.  Pa., 
andNewYorkJf.Y. 

L  V.  Hoag,  Jr.,  Pitts- 
John  J.  Shipman, 
Washington,  D.  C. 

Hulings  Bros.,  Pitts 
bnrg.  Pa. 

Jntte    &    Foley  Co.. 
Pittsburg,  Pa. 

Jacob  Friday  &  Sons, 
PitUburg,  Pa. 

Keeling   6c    Ridge, 
Pittsburg,  Pa.  a 

The   Houston    Con- 
stmctioii  Co.,  PhHa- 
delphia,Pa.5 

Miohael    J.    Fenton, 
New  York,  N.Y. 

Owen     Patterson     St 
Patrick  Kulty,  Bal- 
timore, Md. 

TheT.A.GiliespieCo., 
Pittsburg.  Pa. 

Sturm  St  Cramer,  Bel- 
pre,  Ohio,  and  Par- 
kersburg.  W.  Va. 

The  Bamett  St  Record 
Co.,  Minneapolis, 
MiAn. 

B.J.  Coyle,  Washing- 
ton, D.  C. 

Tmax    St    Sheridan, 
Buffalo,  W.Va. 

James  McCarron,PhU- 
adelphia,Pa. 

J.  W.Hoffbian  St  Co., 
Philadelphia,  Pa. 

Mc  Arthur     Brothers 
Co.,  Chicago,  111. 

Sweeney  St  Houston, 
PitUburg,  Pa. 

1113, 152. 05 
105, 5U3. 43 

177, 157. 50 

Poor 

Good 

Excellent. 

Poor 

Good 

Fair 

$145,468.38 
134,001.82 

200,213.08 
104,070.74 

Poor 

Good 

KxceUent. 
Poor 

Poor. 
Fain 

Do. 
Poor. 

188,087.57 
167,283.62 
160,852.45 
165, 425. 80 
116,370.18 

Fair 

Excellent. 
No  sample 

Poor 

de.... 

Fair 

10 

11 

Good 

No  sample 

Good 

Excellent. 

211,845.68 
101,740.02 
103, 070. 88 
120,876.48 

ExoeUent. 
No  sample 

Poor 

do.... 

Fair. 

Nosample. 
Good. 
ExceUent. 

12 

18 
14 

15 

145,232.43 

120,734.60 
140,606.80 

187,507.85 

No  sample 

Good 

do.... 

Fair 

No  sample 

Fair 

do.... 

Excellent. 

178.768.00 

140,446.54 
160,864.12 

217,805.00 

Noasmple 

Good 

do.... 

Pair 

Nosample. 

Fair. 
Do. 

Excellent 

17 

18 
10 

05, 050. 85 

Poor 

Excellent. 

110,618.64 

Poor 

Do, 

20 
21 

154,341.04 

Excellent. 

Excellent. 

184.728.03 

Excellent. 

Da 

aSaninle  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  13,  additional  25  conU  per  cubic 
yard.    Sample  is  brown  limestone,  rated  excellent. 


5  The  Houston  Construction  Coinpany,  by  letter  dated  April  26, 1887,  accompanying  bid,  will  accept 
"  * —  '^'"in  sum  of  separate  bias — 

!A>cks  and  Dams  10 

#664,634.42. 


6  per  cent  less  than  sum  of  se]>arate  bi(  . 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $000,615.18  less  5  per  cent  ($34,880.76)  = 


If  awarded  Loeki  and  Dams  12  to  15  inclusive,  1.  e.,  $453,350.52  less  4  per  cent  ($18,134.38)  = 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.32  less  3  per  oent  ($0,823.81)  = 

$.317,636.51. 

NoTE.—Samples  rated  accord]  .g  to  ^oaUty,  aa  "poor,"  ''fiar,"  "good,"  or  ••excellent,"  for  com- 
parison. 
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Abstract  of  proposals  for  huildhig  Locks  and  Dams  Nos.  10  to  16,  inclusive,  «to.— Cont'd. 
SUMMARY  OF  ITEMIZED  ABSTRACT-Coiitinaed. 


No. 


Name  mad  nddrasa  of 
bidder. 


Ko.13. 


Amoant. 


Samples. 


Suid. 


Stone. 


Ko.18. 


Amount. 


Samplee. 


Sand. 


Stone. 


Heldroalerft  Nea,  Chi- 
cago, IlL 

C.I.  &  A.  W.  McDon- 
ald, Plttobnrfr,  Pa. 

McLean,  Kanlman  &, 
Co.,  Pittobnrg.  Pa., 
andNewYorlT.N.Y. 

L  V.  Hoag.  Jr..  Pitto- 
burg.  Pa. 

John  J.  Shlpman, 
Washincton,  D.  C. 

Holings  Broa.,  Pitts- 
burg, Pa. 

Jntto  Se.  Foley  Co., 
Pltteburg,  Pa. 

Jacob  Friday  &  Sons, 
Pittebara,  Pa. 

EeeUng  A  Ridge, 
Pittobarg,  Pa.  a 

Tbe  HoQston  Con- 
struction Co.,  Phila- 
delphia, Pa.  6 

Michael  J.  Fenton, 
New  York,  N.Y. 

Owen  Patterson  & 
Patrick  Knlty,  Bal- 
timore,  Md. 

The  T.  A.  Gillespie 
Co.,  Pittsburg,  Pa. 

Sturm  /k  Cramer,  Bel- 

ere,  Ohio,  and  Par- 
ersbnrg,  W.  Vs. 
The  Bamett  &  Record 

Co.,  Minneapolis, 

Minn. 
B.  J.  Coyle,  Washing- 
ton, D.C. 
Troax     Se.    Sheridan, 

Buffalo,  W.  Ya. 
JamesMcCarron,Phll- 

adelphia,  Pa. 
J.  W.  Hoffknan  St  Co., 

PhUadelphia,  Pa. 
McArthur     Brothers 

Co.,  Chicago,  HI. 
Sweeney  &  Houston, 

Pittsburg,  Pa. 


$136,078.91 
128,502.65 

191,500.27 
185,702.40 


Poor., 
Oood. 


Poor. 
Fair. 


Excellent . 
Poor 


do. 

Poor... 


$110,437.99 
107,275.16 

158,948.67 
144,009.80 


Poor. 
Fair. 


Excellent 
Poor , 


184,158.01 
188,173.44 


Excellent 
No  sample 


Excellent . 
No  sample 


125,899.20 


Poor. 


Excellent . 


167,674.62 
155,047.14 
171,266.03 
107,908.76 


Excellont . 
No  sample 
Poor 


Poor. 
Good. 

Fair. 
Poor. 

Excellent. 
No  sample. 
Good. 


173,488.64 

143,548.75 
154,814.06 

206,006.35 


No  sample 


No  sample 


Good  .. 
....do. 


Fair.. 
Good  . 


Fair. 


Excellent 


139,902.51 

119,280.65 
127,640.28 

181,088.67 


No  sample 


Good  .... 
....do... 


Fair. 


111,952.19 


Poor- 


Bxcellent . 


),785.65 


Poor. 


173,526.50 
183,252.26 


Excellent. 
No  sample 


Good 

No  sample 


152,960.08 
144,583.05 


Excellent . 
No  sample 


No  sample. 

FAir. 
Excellent. 

Do. 


Dow 

Fair. 

No  sample. 


a  Sample  of  stone  No.  2  for  concreto  for  Locks  and  Dams  10, 11,  and  18,  additional  25  cents  per  cubic 
yard.    Siunple  is  brown  limestone,  rated  excellent. 
5 The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  acoomx»anying  bid,  will  accept 


5  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $099,615.18  less  5  per  cent  ($34,980.76)  =: 

$664,634.42. 
If  awarded  Looks  and  Dams  12  to  15  inolusiTe,  i.  e.,  $453,359.62  less  4  per  cent  ($18,134.38)=: 

$435,225.14. 
If  awarded  Looks  and  Dams  18  to  15  inclusive,  1.  e..  $327,460.32  less  8  per  cent  ($9,823.81)  = 

$317,636.51. 


NoTK.— Samplea  rated  according  to  quality,  aa  "poor," 
parison. 


'£air,"  "good,"  or  '*exoellent,"foroom- 
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Ab»traot  o/prop^aUfor  building  Lochs  amd  Dama  Ncs.  10  to  15,  ineltuivef  oio.— Oonfd. 
SUMlf  ABY  OF  ITEMIZED  ABSTRACT-Continned. 


Kame  and  addreaa  of 
bidder. 

No.  14. 

No.  16. 

No. 

Amount 

Samplea. 

Amount 

Samplen. 

Sand. 

Stone. 

Sand,      j     Stone. 

1 

Heldmaier&Keii,Chi. 
cago,lll. 

C.I.  &A.W.  McBon- 
ald,  Pittaburg.  Pa. 

McLean,  Kanunan  A 
Co.,  Pittaburg,  Pa., 
andNewrork,N.Y. 

I.  V.  Hoag,  Jr.,  Pitta- 
burg, Pa. 

John    J.   Shipman, 
Waahington,  D.  C. 

Hulinga  Broa.,  Pitta- 
burg, Pa. 

Jutte    A    Foley  Co., 
PitUborjcPa. 

Jacob  Friday  A  Sona, 
Pittaburg,  Pa. 

Keeling    A    Ridge, 
PitUburg,  Pa.  a 

The     Houston     Cod- 
atrnction  Co.,  Phila- 
delphia,Pa.6 

Miobael    J.    Fenton, 
New  York,  N.Y. 

Owen     Patteraon     A 
Patrick  Kulty,  Bal- 
timore, Md. 

TheT.A.GilleapieCo., 
Pittaburg,  Pa. 

Sturm  A  Cramer,  Bel- 
pre,  Ohio,  and  Par- 
keraburg,  W.  Va. 

The  Bamett  A  Record 
Co.,  Minneapolia, 
Minn. 

B.  J.  Coyle,  Waahing- 
ton, D.C. 

Truax    A    Sheridan, 
Buffalo,  W.  Va. 

JameaMcCarron,Phil- 
adelphia,Pa. 

J.W.Hoffman  A  Co.. 
Philadelphia,  Pa. 

McArthnr      Brothera 
Co.,  Chicago,  IQ. 

Sweeney  &  Honaton, 

.  Pittaburg,  Pa. 

2 
8 

4 

5 

6 

$110,487.44 
111,389.03 

168,110.48 
158,258.10 

Poor 

Fair 

Excellent. 
Poor 

Poor 

Good 

Fair 

Poor 

0110,883.01 
107,960.53 

165,461.50 
151,064.16 

Poor 

Good 

Excellent. 
Poor 

Poor. 
Fair. 

Do. 
Exoellent 

7 
8 
9 

172,451.84 
165,615.44 

Excellent. 
Noaample 

Good 

Noaamplo 

175.281.09 
150,721.23 

ExeeUcnt. 
Noaample 

Giwd. 
Noaample. 

10 
11 

110,644.40 

Foot 

Excellent. 

108,907.17 

Poor 

Excellent 

12 

18 
14 

16 

16 

145,054.81 

124,575.32 
134,160.23 

190,619.22 

Noaample 

Good 

do.... 

Fair 

Noaample 

Fair 

do.... 

Bxoellent. 

148,700.21 

120,655.85 
135,055.28 

175,206.90 

Noaample 

Good 

do.... 

Fair 

Noaample. 

Fair. 
Do. 

Exoellent 

17 

18 
19 

97,905.10 

Poor 

Exoellent. 

97,862.21 

Poor 

Do. 

20 
21 

150,162.98 

Excellent. 

Good 

156,163.04 

Excellent. 

Good. 

a  Sample  of  atone  No.  2  for  concrete  for  Locka  and  Dama  10, 11,  and  18,  additional  25  cento  per  enbio 
yard.    Sample  ia  brown  limoatone.  rated  excellent. 
6  The  Houston  Conatruction  Company,  by  hotter  dated  April  26, 1807,  accompanying  bid,  will  accept 


6  per  cent  leaa  than  aum  of  aeparate  bi<)8  — 
Tf  awarded  Looka  and  Dae       '"  ^ 
$6e4,n34.42. 


If  awarded  Looka  and  Dams  10  to  15  inoluaive,  i.  e.. 


),615.18  leea  5  per  cent  ($34,080.76)  ^ 


If  awarded  Looka  ami  Dama  12  to  15  inohuiy^  i.  e.,  $453,350.52  leaa  4  per  cent  ($18,134.38)  = 

$435,225.14. 
If  awarded  Looka  and  Dama  13  to  15  inoluaive,  i.  e.,  $327,460.32  leaa  3  per  oeut  ($8,823.81)  = 
$317,«3«.51. 
NoTR.— Samplea  rated  aooordiug  to  quality,  aa  "poor,"  **llair,"  *'good,"  or  "oxooUout,"  for  oom- 
pariaoii. 
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Abatraoi  of  proposaU  for  hvildinff  Looks  and  I>am$  Nob.  10  U 16,  inolugive,  0<o.— Cont'd. 
SUUliABT  OF  ITEMIZED  ABSTBACT—Coniiniied. 


So. 


Fame  and  address  of  bidder. 


Kofl.  10  to  15,  one  proposal. 


▲monnt. 


Samples. 


Sand. 


Stone. 


Heldmaier  &  Nen,  Chicago.  lU 

C.  I.  &.  A.  W.  McDonald,  Pittsburg,  Pa 

McLean,  Kaufman  Sc  Co.,  Pittsburg,  Pa.,  and  New 

York,N.Y. 
I.  y.  Hoag,  jr.,  Pittoburg,  Fa. . 
T.  Shlpman,  'Washington, 
Hulings  Bros.,  Pittsburg,  Pa. . 


$665,824.01 
719,607.65 


Poor... 
....do. 


D.C. 


John  J.  Shlpman,  'Washing 
Hulings  Bros.,  Pittsburg,  I 
Jutte  &  Fbley  Co.,  Pittsburg,  Pa, 

Jaeob  Friday  &  8«ms,  Pittsburg,  Pa 

Keeling  ABidge.  Pittsburg.  Pa.  a 

The  Houston  Construction  Co.,  Philadulpliia,  Pa.  b.. 

Michael  J.  Fenton.  New  York.  N.Y 

OwQB  Patterson  &.  Patrick  Kulty,  Baltimore,  Md. . . 

The  T.  A.  Gillespie  Co.,  Pittsburg,  Pa 

Sturm  &  Cramer,  Belpre,  Ohio,  and  Parkereburg, 
W.  "Va. 

The  Bamett  &  Becord  Co..  Minneapolis.  Minn 

B.  J.  Coyle,  Washington.  D.  C 

Tniax  &  Sheridan,  Buflklo,  W.  Va 

James  MoCarron,  Philadelphia,  Pa «. . . 

J.W.  Hoifhian  &  Co.,  Philadelphia,  Pa 

MoArthur  Brothers  Co.,  Chicago,  111 

Sweeney  &  Houston.  Pittsburg,  Pa 


664,634.42 
792, 361. 16 


Poor 

No  sample . 


Good. 
Poor. 


Excellent. 
No  sample. 


753,604.28 


Good. 


Fair. 


1,022,512.70 
843.491.09 


Good.. 
....do. 


770,844.68 


Fair. 


00. 

Do. 


Good. 


a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  13,  additional  25  cents  per  cubic 
yard,    ikunple  is  brown  liinoHtone,  rated  excellent. 
6  The  Houston  Construction  CompAny.  by  letter  dated  April  26, 1897,  accompanying  bid,  will  accept 


ompAny,  by 
ate  bids— 


5  per  cent  lees  than  sum  of  separate 

If  awarded  Locks  and  Dams  10  to  15  inclusiye,  i  e.,  $099,615.18  less  5  per  cent  ($34,980.76)  = 

$664,634.42. 
If  awarded  Looks  and  Dams  12  to  15  inclusive,  i.  e.,  $453,359.52  less  4  per  cent  ($18,134.38)  = 

$435,225.14. 
If  awarded  Looks  and  Dams  13  to  15  indusire^  i.  e.,  $827,460.32  less  8  per  oebt  ($9,823.81)  = 
$817,636.51. 
NoTB — Samples  rated  according  to  quality,  as  "poor,"  "fair,"  "good,"  or  "excellent,"  for  com- 
parison. 

COMMEBCIAL  STATISTICS. 

A  daily  lioe  of  packets  ruDs  from  Pittebarg  to  Morgantown :  a  towboat  and  a 
steam  tag  work  for  a  Bawmill  in  Pool  8  or  do  jobbing,  generally  m  pools  8  and  9. 

Comparative  statement  of  commerce  that  passed  through  United  States  Locks  Nos.  8  and  9 

for  the  past  five  years. 


Year. 

Look  No.  8. 

Lock  No.  9. 

Passengers. 

Freight. 

Passengers. 

Freight. 

1892 

Ifumber. 
18,668 
24,584 
18,610 
15,107 
11,006 

Tont. 
20, 769. 69 
17,587.11 
24.328.55 
19.825.99 
81,722.22 

XumJ>er. 
17,932 
28,932 
16,968 
11,459 
11,296 

Tons. 

20,044.45 

19,426.83 

17,134.10 

10, 758. 62 

13,734.95 

1893 

1894 

1805 

1896 

NoTB — The  freight  comprised  merohandise  and  lumber  and  timber  in  raits. 
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The  followinfi^  table,  compiled  from  the  annual  reports  of  the  Mononfrahela  KaTi- 
gation  Compauy,  shows  the  commeroial  moTement  on  the  lower  part<  of  this  river  for 
the  past  eight  years: 


Articles. 

1889. 

1800. 

1881. 

1892. 

1888. 

1B94. 

1895. 

1896. 

Briok 

Tona. 

0,333 

7-29 

18,  334 

3. 084, 175 

5,982 

266 

3,871 

15 

10.095 

Tona. 

7,856 

648 

23,160 

4,480,322 

5,021 

340 

^«| 

11.615 

2,394 

1,08» 

20,836 

282 

105.600 

60 

140 

84,600 

811 

43,070 

180 

58 

Tona. 

7,897 

783 

21,746 

4,291,874 

6,193 

302 

Tona. 
8,181 
647 
21,891 

lOT 

Tona. 

6,844 

611 

20,076 

8,865,592 

220 

81 

3Vm«. 

1,874 

456 

27,387 

4,655,406 

70 

123 

Tona. 

118 

422 

26.918 

4,189,220 

Tona. 

2,2n 

380 

28.395 

6.713,594 

Cattle  and  honios... 
Classifledfrelgbt.... 

CSoal  and  coke 

Fireclay 

Hoes 

66 

91 

Iron: 

Ore 

In  pigs... 

8 
25,887 

liumber 

23,788 

22.331 

24,868 

22. 5U 

21,043 

PlM 

pSE;:::::::::::;::: 

700 

18.707 

3,165 

73,500 

164 

26 

32, 177 

0  580 

54,696 

134 

4,910 

9.786 

160 

74,600 

112 

109 

11,422 

4,595 

67,164 

922 

••'*i'256- 
4.194 

1,140 
4.875 

1,827 

28.545 

730 

76,800 

255 

76 

84,797 

6.078 

66,566 

768 

2.009 
6.861 
9,611 
79,300 
142 

Posts,  pit 

14,952 

Bailroadties 

Band 

89,900 

123 

98 

29,891 

2,120 

81,759 

1,515 

113,400 

207 

178 

19,866 

6.647 

80,000 

1,641 

*    94.960 

281 

246 

89,842 

2,686 

62,627 

2.818 

Sheep 

Staves 

152 

Steel  rails 

67.397 

Stone 

010 

Timber 

66  037 

Whisky 

810 

Wood.. 

150 

Total 

3, 322, 230 

4, 755. 79C 

4.528,465  '4,163.304 

4,142.644 

4,918,089 

4.455.703 

5,989.150 

Pstttengers ......... 

45, 811 

31, 828 

48,744 

80,690 

98,440 

81.550 

77,050 

54.838 

Classes  of  boats  thai  dome  to  Pittshurg  Harbor  or  ply  on  the  Allegheny  or  the  Monongahela 

rivers. 


Class. 


Kumbef. 


Tonnage. 


Gross. 


Net. 


Draft  of 

water. 


If  erohant  steam  vessels : 

Towboats 

Passenger  and  freight  boats. 

Dredge  Doats 

Pump  boats 

Ferryboats , 

Pleasure  steamers 

Pleasure  yachte. 


Launch  ( naphtha) 

Unrigged  mercnant  vessels:  Decked  barges. 
Craft  not  enroUed : 

Coalboate 

Coal  barges 

Fuel  barges 

FUts- 

Coal 

Sand 

Skeleton  barges 


86 

84 

12 

8 

8 
19 

4 

1 

74 

945 

1,580 
102 

853 

220 

10 


22,101.89 

7, 166. 78 

1,306.89 

22.58 

415. 18 

140.81 

20.00 

1.75 

46,611.84 

993,970.00 

825,925.00 

28,886.00 

155,917.00 

22.000.00 

6,000.00 


90.663.62 

6,478.06 

1,033.81 

22.58 

405.87 

185.77 

20.00 

1.75 

45,611.34 

003,970.00 
825,925.00 
28,886.00 

155,917.00 

22,000.00 

6,000.00 


Total. 


2,100.476.12 


2,106,966.29 


FoaL 
3     to8 

L6to6.5 
8    to  4.5 
2.6to3 
2.5toS,4 
2.5to4.8 
3.5to4 
2.6 
3    to8 

6  to8 
6  to7 
6    to7 

3  to7 
3  to4 
6    to  7 
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Bench  marks,  leveling  of  1896,  by  Astisiant  Engineer  Philip  Golay,  pool  No.  9  to  ffoulU. 

[Assumed  datam  is  mean  tidal  level  at  Sandy  Hook,  N.  J.,  obtained  by  means  of  railroad  levels  eon- 
nected  with  principal  benoh  of  Ponnsylvaxda  Railroad  at  Uuiontown,  Pa.] 


Eleva- 
tion. 


Bench* 


787.000 
820.601 
821.867 
804.805 

822.130 
816. 249 
813. 152 
830.575 
828.852 
848.130 
834.606 
838.201 
830.365 
821.455 
849.258 
849.845 
862.061 
846.129 
851.417 
867.352 

832. 143 
846.308 
848.470 
859.152 
835. 875 
837.780 
858. 827 
863.515 
875.741 
868.385 
879. 747 
873. 567 
875.665 
879.279 
861.206 

851.277 
aB2.433 
856. 516 
866.940 
850.589 
860.158 


Upper  miter  sill,  lock  Ko.  9. 

Eye  of  rin^  bolt,  north  end  of  Morgantown  Suspension  Bridge  abntment,  right  bank. 

North  corner,  north  abutment,  railroad  bridge,  Deckers  Creek.    B.  U.,  ont. 

Railroad  spike  in  Sycamore,  left  bank,  about  1,200  feet  above  the  Morgantown  Suspension 

IMdge. 
North  comer,  north  abutment,  railroad  bridge,  Cobums  Creek.    B.  M.,  out. 
North  end  of  doorsill,  boiler  house  of  pumn  station,  Eureka  Pipe  Line  Co. 
Railroad  spike  in  walnut,  right  bank,  look  N'o.  11. 
Spike  in  locust,  left  bank,  lock  No.  11. 

North  corner,  northeast  abutment,  railroad  bridge,  Booths  Creek.    B.  M.,  out. 
Railroad  spike  in  beech  above  railroad  near  railroad  culvert,  lower  end  of  Rofmd  Bottom. 
Railroad  spike  in  walnut,  near  residence  of  J.  D.  Summers,  right  bank. 
Railroad  spike  io  oak,  near  residence  of  J.  D.  Summers,  right  bank. 
Railroad  spike  in  locust,  right  bank,  about  700  feet  above  dam'Ko.  12. 
Spike  in  hickorv,  left  bank,lodf(  No.  12. 

Railroad  spike  in  chestnut,  left  bank,  near  line  of  a^ls  of  dam  No.  12. 
Railroad  spike  in  chestnut  left  bank,  about  180  feet  above  line  of  axis  of  dam  Ko.  U. 
Railroad  spiko  in  locust  in  bottom,  left  side  of  river,  lock  No.  12. 
North  comer,  northeaalf  abutment,  railroad  bridge,  Toms  Run.    B.  M..  cut. 
Northeast  comer,  oast  abutment,  railroad  bridge,  Joes  Run.    B.  M..  cut 
Point  on  rock  ledee  above  railroad,  right  bank,  upper  end  of  railroad  rook  cat  Just  below 

dam  No.  18.    B.M..cat. 
Railroad  spike  in  oak,  left  bank,  lock  No.  13. 
Railroad  spike  in  apple  tree,  left  side  of  river,  look  No.  18. 
Railroad  spike  in  chestnut,  right  bank,  Trippetts  Ripple. 
Railroad  spike  in  locust,  right  bank,  near  bnck  house  below  Big  Falls. 
Railroad  spike  in  sycamore,  right  shore,  lock  No/14. 
Point  on  flat  rock,  left  shore,  lock  No.  14.    B.  M.,  cut. 
Spike  in  apple  tree  in  John  Hood's  orchard,  lock  No.  14,  left  sifle  of  river. 
North  comer,  northeast  abutment,  railroad  bridge.  Whito  Day  Creek.    B.  M.,  oak 
Railroad  spike  in  locust  near  residence  of  A.  B.  Jolllff,  right  side  of  river. 
North  comer,  northeast  abutment,  railroad  bridge,  Little  Creek.    B.  M.,  out. 
Railroad  spike  in  walnut,  upper  end  railroad  cut  above  Catawba  Station. 
East  comer,  southeast  abutment,  railroad  bridge,  Prioketts  Creek.    B.  M.,  cut 
Southwest  comer  of  stone  foundation  of  bricK  warehouse,  Montana. 
Railroad  spike  in  gum,  right  bank,  Rivesville  Station. 
Railroad  spike  in  hickorv,  right  bank,  near  residence  of  Ira  Fleming,  deceased,  lower  site 

for  lock  No.  15. 
Railroad  spike  in  sycamore,  left  bank,  mouth  of  Hockinberry  Hollow. 
Railroad  spike  in  sugar  tree,  right  bank,  above  railroad,  near  vacant  house. 
Railroad  spike  in  oak,  right  bank.  Pitchers  Ripple. 
Railroad  spike  in  sngar  tree,  left  bank,  Pitchers  Ripple. 

Railroad  spike  in  sycamore,  right  bank,  Hoolt's  mill,  upper  site  for  lock  No.  15. 
Railroad  spike  in  swamp  oak,  left  bank,  opposite  Hoult'a  mill,  upper  site  for  lock  No.  1ft. 


Bridges  completed  over  Monongahela  Biver  and  its  branches  not  previously  reported. 


Dis- 
tance 
above 
mouth. 

Kind. 

Spans. 

Channel  span. 

Name. 

Clear 
width  on 
low-water 

line. 

Clear 

height 

above  nor> 

mal  pool 

level. 

Name  of   pool    or 
branch  in  which 
located. 

SuterviUe 

MiUs. 

30 

43.5 

Iron  truss;  highway. 
....  do 

8 
8 

Fmi. 

320 

860 

FeH, 
38  to  37 

64 

Youghiogheny 

River. 
Pool  No.  4  Monon« 

Bellevemon 

gahela  River. 

Nora.— Records  do  not  show  that  the  plans  of  the  Bellevemon  Bridge  were  approved  by  the  Seore- 
tary  of  War. 
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Bridges  authorized  and  under  oonstruoHan  at  end  of  year. 


Name. 


South  Twenty -sec- 
ond Street,  Pitts- 
burg. 

Bankm 

Port  Perry 


Dis. 
tance 
above 
mouth, 


MiUs. 

2.8 


9 
11.7 


Kind. 


Iron  truM;  highway. 


do 

Iron  traas;  railroad . 


Num- 
ber of 
spans. 


Clear 
width  on 
low-water 

line. 


Channel  apMi. 


Clear 
height 
above  nor- 
mal pool 
level. 


Feet. 
500 


600 
878.5 


FeeL 
53 


Name    of  pool  or 
branch  in  which 


No.  1,  lionongahel* 
River. 

Da. 
Da 


Naiae. 


South   Twenty-second 

Street,  Pitulburg. 
Rankin < 


Port  Perry. 


Date  of  issue 
of  charter 

or  approval 
of  act  of 
Congress. 


May    7,1894 
Apr.  21, 1894 

Jan.  26,1897 


Date  of 
approval  of 

Iilans  by 

Secretary  of 

War. 


Ang.  21,1804 

July  20, 1896; 
modified 
Deo.  21, 1896. 

Mar.     8, 1897 


Date  of  oommenoement 
of  work  prescribed  by 
charter  or  by  act  of 
Congreaa. 


1  year  Ax»m  date  of  act. 

.  •  •  •  .QO  *«<.«•■■■•■••••••■« 


do. 


Date  of  eompletioii 
of  work  pre- 
aoribed  by  charter 
or  by  tei  of  Con- 
greaa. 


8  yean  thereafter. 
Do. 

Do. 


NoTB.— The  South  Twenty-second  Street  Bridge,  Pittsbnrg,  is  completed,  eze^  that  mooring  rings 
for  the  use  of  navigators,  have  not  been  inserted  in  the  channel  piers. 


Bridges  authorized,  hut  whose  construotion  had  not  been  oammenced  at  end  of  year. 


Channel  span. 

Name. 

Dis- 
tance 
above 
mouth. 

Kind. 

Num- 
ber of 
spana. 

Clear 
width  on 
low-water 

line. 

Clear 
height 
above  nor- 
mal pool 

leveL 

Name  of  pool  or 
branch  in  which 
located. 

Ferry  Street,  Pitts- 
South  Tenth  Street, 

Pittsburg. 
Homestead    (Dick- 
son Street). 
Braddock.     Thir- 
teenth Street  (I). 
Braddock,     Thir- 
teenth Street  (2). 
Pittsburg,    Monon- 
gahela  and  Wheel- 
ing R.  R. 

near  Dawson. 

MiUt. 
0.5 

1.3 

7.5 

11.2 

11.2 

32.6 

51 

and  highway. 
Iron  truss;  highway  . 

Iron   truss;   railway 

and  highway. 
do 

Iron  truss;  highway . 

Iron  truss;  raOway  .. 

Bailway 

Feet. 
750 

600 

600 

361.3 

500 

500 

06 

Feet. 
80 

63 

63 

56.7 

60  to  83 

63 

20 

Davis  Island. 
Do. 

RlTer. 
Do. 

Do. 

River. 

Youghiogheny  RlT- 
er. 

Name. 

Date  of  issue 
of  charter 

or  approval 
of  act  of 
Congress. 

Date  of 
approval  of 

plans  by 

Secretary  of 

War. 

Date  of  commencement 
of  work  prescribed  by 
charter  or  by  act  of 
Congreaa. 

Date  of  completion 
of    work     pre- 
scribed by  charter 
or  by  act  of  Con- 
gress. 

Ferry  Street,  Pittsburg. . 
Sontn  Tenth  Street  Pitts- 

Mar.    2,1895 

May  20, 1896 
aOct.22,1894 

Sept.  20, 1894 

Oct     2, 1896 

Apr.  10,1897 
Sept.  12, 1895 
&Sept.24, 1892 

1  year  ftom  date  of  act. . 

3  years  thereaftar. 

burg. 
Homestead    (D  i  c  k  s  o  n 

June   7,1894 

Feb.  18, 1893; 
amended 
May  4, 1896. 

Jan.   26,1897 

Mar.    2,1895 

lye 

lye 

2  ye 

do 

Do. 

Street). 
Braddock,  Thirteenth 
Street  (1). 

Braddock,  Thirteenth 

Street  (2). 
Pittsburg,  Monongahela 

and  Wheeling  R.  R. 
ITonirhiocrhQiiv     Cod^i^ 

ar  Arom  Feb.  18, 1896. 

ar  trottk  date  of  act. . 
do 

Do. 

Do. 
Do. 

ars  ftrom  d^^  of  AAt 

6  years  thereallor. 

Rwy.  Co.,  nearDa^ 

son. 

a  For  rebuilding  bridge. 


fr  Company  chartered  by  State  of  PennaylvaoJik 
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D  D  2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  N08.  8  AND  9, 
MONONGAUELA  RIVER. 

The  locks  were  operated  daring  the  year,  except  when  the  walls  were 
flooded  by  high  water,  from  July  22  to  August  3,  and  from  February 
22  to  25,  and  except  when  navigation  was  suspended  by  ice,  from  Jan- 
uary 24  to  February  9. 

The  number  of  monthly  lockages  for  passing  crafts  were  as  follows : 


Month. 


Lock 
Ko.«. 


July 

AuKQst.... 
September . 

October 

November . 
December.. 


Jaauttry.. 

Vebmary. 
March.... 
April 

May 

June 


1896. 


18D7. 


Total.. 


The  work  was  under  the  immediate  supervision  of  Mr.  Philip  Golay, 
resident  engineer,  from  whose  report  the  following  are  extracts: 

^ 

LOCK  A2$D  DAM  NO.  B,  MOUTH  OF  DUKKARD  CRBEK. 

Daring  the  winter  of  1894-95,  ice  and  hiffh  water  lifted  a  portion  of  the  sheeting  of 
the  dam.  At  the  beginning  of  the  fifloaT  year,  July  1,  1896,  a  carefnl  examination 
waa  made,  and  the  Injury  to  the  dam  did  not  appear  to  have  been  materially 
increased  by  intervening  freshets;  bnt  dnrins  the  latter  part  of  July,  an  nnustlally 
heavy  rainfall  visited  the  portion  of  country  drained  by  the  Monongahela  River  and 
its  branches,  caasing  a  flood  of  snch  violence  as  to  carry  away  the  sheeting  and  par- 
lins  from  the  central  portion  of  the  dam  for  a  distance  of  430  feet,  leaving  only  95 
feet  next  to  the  lock  wall,  and  60  feet  next  to  the  abutment.  Of  these  two  sections, 
the  sheeting  and  purlins,  except  for  a  distance  of  abont  60  feet  from  the  lock  wall, 
were  distun>ed  so  that  they  had  to  be  removed  and  bolted  down  again.  Repairs 
were  begun  in  August  and  completed  in  December,  without  interfering  with  navi- 
gation. Nearly  all  the  timber  and  iron  carried  away  by  the  freshet  was  recovered 
and  used  in  the  repairs. 

The  July  freshet  also  filled  the  lock  chamber  and  entrances  with  drift,  threw  up  a 
bar  along  outside  the  lower  end  of  the  river  wall  closins  the  outlet  of  the  turbine  race, 
carried  away  about  half  of  the  sheeting  of  the  guide  crib  below  the  lock,  washed 
out  the  filling  below  the  lower  wing  wall  of  the  lock  and  poured  over  the  j  of  the 
abutment  on  the  left  bank  of  the  river,  washing  out  about  30  yards  of  material 
immediately  below  the  j.  During  high  water  in  February,  a  crevasse  started  around 
the  abutment.  This  has  been  temporarily  closed.  A  dredge  was  employed  to  remove 
the  bar  outside  of  the  river  wall.  It  was  a  poor  one,  and  succeeded  only  in  opening 
the  outlet  of  the  turbine  race.  It  yet  remains  to  repair  the  guide  crib  below  the 
lock,  replace  the  filling  below  the  lower  wing  waU,  and  make  permanent  repairs  on  the 
abutment  on  the  left  bank  of  the  river.  It  is  believed  to  be  advisable  to  take  down 
the  abutment  and  rebuild  it  so  as  to  conform  with  the  slope  of  the  bank. 

New  outbuildings  (coal  houses  and  closets)  are  needed,  as  those  now  in  use  have 
become  old  and  dilapidated. 

New  closing  chains  for  the  lower  gates  are  needed  and  have  been  ordered. 

LOCK  AND  DAM  NO.  9,  HOARD,  W.  VA. 

The  freshet  in  the  month  of  July  deposited  considerable  material  in  the  lock  cham- 
ber and  entrances.  This  was  removed,  partly  by  dredging  and  partly  by  flooding 
through  the  lock. 

Additional  riprapping  is  needed,  both  above  and  below  the  abutment  on  the  left 
bank  of  the  river. 
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Money  statement. 

July  1,  1896,  balance  nnexpended $20,739.46 

Amount  allotted  for  fiscal  year  ending  June  30,  1897 19, 232. 84 

39,972.30 
June  30,  1897,  amount  expended  during  fiscal  year 24, 851. 71 

July  1,  1897,  balance  unexpended 15,120.59 

July  1,  1897,  outstanding  liabilities 721.46 

July  1,  1897,  balance  available 14,399.13 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30,  1898..  *13, 070.87 

Amount  available  for  fiscal  year  ending  June  30,  1896 27, 470. 00 


ALLOTMENTS  OF  FUNDS. 


August  15, 1884 $1. 000.00 

September  1, 1884 4,000.00 

November  3, 1884 4,500.00 

December  20, 1884 500.00 

June  1,1885 100.00 

July  22,  1885 1,000.00 

July  10,  1886 1,200.00 

March  1,1887 1,100.00 

July  1,  1887 11,000.00 

July  11,  1888 6,270.00 

Ootober27,  1888 3,000.00 

July  17,  1889 1,480.00 


October7,  1889 $1,500.00 

NoveniberO,  1889 1,200.00 

July  24,  1890 12,300.00 

July  8,  1891 24,250.00 

July  21,  1892 34,017.86 

July  21,  1893 23,574.72 

July  23.  1894 25,664.00 

July  12,  1895 20,372.40 

July  28,  1896 19,232.84 

Total 197,261.82 


SUiUmmii  of  expenses  incttrred  in  operating  and  care  of  the  locks  and  dame. 


Operating  expenses. 

Repairs. 

Tools 

and 

appli- 

ances. 

Month. 

Salaries. 

Sup 
plies. 

Miscel- 
laneous 

ex- 
penses. 

Total. 

HI  re  of 

boats 

and 

barges. 

Labor. 

Ma- 
terial. 

Total. 

Grand 
Total. 

1896. 

July 

|7i5.00 
775.00 
775. 00 
775.00 
775. 00 
776.00 

775.00 
1,000.00 
1, 000. 00 

960.00 
1, 075. 00 
1,075.00 

$11.98 
1.15 
45.93 
3fl.70 
10.60 
44.60 

8.20 
1.85 

""4.*62 
0.17 

14.81 

S29.51 
39. 83 
29.84 
24.12 
24.88 
24.41 

23.91 
84.91 
26.28 
51.76 
46.37 
107.45 

$786.49 
815. 98 
850.77 
835.82 
816.48 
844.01 

802.11 
1, 036. 76 
1, 026. 28 
1,015.78 
1,130.54 
1, 197.  26 

'  '876.*66 
38.75 
28.76 

5.00 

""i'.bb 

$131. 55 
861.40 
2, 774. 63 
2, 117. 69 
2,205.75 
435.50 

156.64 
61.65 
121. 35 

'  '$21."  38 

1,398.42 

1, 362. 83 

796.92 

'4.'75 

11.26 

.60 

$131.55 
882.78 
5,049.05 
3,519.17 
3. 031. 42 
436.50 

161.54 

66.40 

187.60 

an 

$1.80 
111.09 
104.3.1 
116.58 
7.45 
5.00 

$919.84 

Aueiist 

Soptonibcr 

Octobor 

3S*oveinber 

Decoiiiber 

1897. 

Jannary 

February 

March 

1.809.85 
6,004.16 
4,471.57 
3, 855. 35 
1,284.51 

063.65 
1, 103. 16 
1, 163. 88 

Anril 

1, 016. 38 
1.133.87 
1, 100. 66 

May.;;:::::::: 

June 

3.33           3.33 
2.40;          2.40 

Total.... 

10,605.00 

190.01 

463.2711,158.28     953.50 

8.865.96 

3,601.8813,421.34 

346.25:24,926.87 

Commercial   statistics  are    attached  to   the  report  of  the  improvement  of  the 
Monougabela  River. 

'Amount  allotted  if  estimate  is  approved. 


Digitized  by 


Google 


APPENDIX   D  D— REPORT  OP  MAJOR  POWELL.  2411 

DD3. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 

Fo  Steps  were  taken  daring  the  year  for  the  separate  purchase  of  this 
lock  and  dam,  as  the  river  and  harbor  act  of  1896  provided  for  the  pur- 
chase of  all  the  property  and  appurtenances  of  the  Monongahela  Navi- 
gation Company,  which  since  the  close  of  the  year  have  been  acquired 
by  the  United  States. 

The  funds  for  the  purchase  of  Lock  and  Dam  No.  7  can  now  be  cov- 
ered into  the  Treasury  and  the  work  dropped  from  Annual  Report. 

Money  statement. 

Jnly  1, 1896,  balance  anezpendec^ .*« $161,831.77 

July  1, 1897,  balance  nnexpended 161,83L77 


D  D  4. 

PURCHASE  OF  LOOK  AND  DAM  NO.  6,  MONONGAHELA  RIVER. 

No  steps  were  taken  during  the  year  for  the  separate  purchase  of  this 
lock  and  dam,  as  the  river  and  liarbor  act  of  1896  provided  for  the  pur- 
chase of  all  the  property  and  appurtenances  of  the  Monongahela  Navi- 
gation Company,  which  since  the  close  of  the  year  have  been  acquired 
by  the  United  States. 

The  funds  for  the  purchase  of  Lock  and  Dam  No.  6  can  now  be  cov- 
erded  into  the  Treasury  and  the  work  dropped  from  Annual  Beport. 

Money  Statement 

Jaly  1, 1896,  balance  unexpended $167,000. 00 

July  1, 1897,  balance  unexpended 167,000.00 


D  D  5. 


CONDEMNATION  OF  ALL  THE  PROPERTY  AND  APPURTENANCES  OP  THE 
MONONGAHELA  NAVIGATION  COMPANY. 

The  river  and  harbor  act  of  June  3, 1896,  authorizes  and  directs  the 
Secretary  of  War  to  institute  and  carry  to  completion  proceedings  for 
the  condemnation  of  all  the  property  and  appurtenances  of  the 
Monongahela  Kavigation  Company,  appropriates  the  sum  of  $5,000,  or 
so  much  thereof  as  may  be  necessary,  to  pay  the  necessary  cost  of  said 
proceedings,  and  authorizes  and  directs  the  Secretary  of  War  to  draw 
his  warrant  on  the  Treasury  for  the  amount  of  the  judgment  and  costs, 
if  in  his  opinion  the  judgment  is  reasonable,  appropriating  the  sum 
necessary  for  the  payment  thereof. 

Oondemnation  proceedings  were  had  and  award  was  made  of 
$3,761,615.46  for  the  condemnation  and  appropriation  of  all  the  prop- 
erty and  franchises  of  the  company. 

Since  the  end  of  the  year,  and  on  July  7,  final  judgment  was  entered 
by  the  court,  $3,601,615.46  paid  to  the  Navigation  Company,  and  the 
property  transferred  to  the  United  States. 
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The  balance  of  the  amoant  of  the  award,  $160,000,  is  retained  by  the 
United  States  as  security  for  the  cancellation  of  certain  outstanding 
bond  s  issued  by  the  company. 

The  proi>erty  comprises  seven  locks  and  dams  and  appurtenanees. 
Locks  1,  2,  3,  and  4  are  double  locks;  5,  6,  and  7  are  single  locks. 

In  the  case  of  the  separate  condemnation  of  Lock  and  Dam  Fo.  7  the 
United  States  Supreme  Court  decided,  upon  appeal  by  the  Navigation 
Company,  that  the  value  of  the  franchise  must  be  considered  in  the 
making  of  the  award. 

Money  statement 

July  1, 1896,  balance  unexpended $5,000.00 

June  30, 1897,  amount  expended  daring  fisoal  year .22 

July  1, 1897,  balance  unexpended 4,999.78 

Jnly  1,  1897,  outetanding  liabilities Net  known. 

July  1,  1897,  balance  available Not  known. 


SLACK- WATER  SYSTEM  ON  THE  MONONGAHELA  BIYEB,  OBBATED  BY 
THE  MONONOAHELA  NAVIGATION  COMPANY. 

A  brief  history  of  the  works  of  the  slack- water  system,  created  on 
the  Monongahela  Biver  by  the  Monougahela  Navigation  Company,  and 
an  account  of  the  steps  leading  to  their  acqaisition  by  the  United 
States  may  be  of  interest  and  are  therefore  appended,  together  with 
an  explanation,  and  estimate  of  co^t,  of  the  betterments  needed  to  put 
the  waterway  in  a  condition  to  afford  adequate  accommodfttioii  for  its 
large  and  rapidly  growing  traffic: 

THE  RIVER  AND  TTS  IMPROVEMENT  WORKS. 

The  Monongahela  Biver  drains  an  area  of  about  7,000  square  miles, 
and  unites  with  the  Allegheny  to  form  the  Ohio  River  at  Pittsburg. 

In  its  natural  condition,  prior  to  1840,  it  was  during  low  stages  a 
shallow  stream,  being  navigable  for  light-draft  iiatboats  only  a  few 
months  in  the  year.  Its  average  width  in  the  first  20  miles  is  about 
1,000  feet,  diminishing  to  about  650  feet  between  banks  at  the  mouth 
of  the  Cheat  River,  which  point  is  about  87  miles  above  Pittsburg. 
Its  average  descent  on  this  part  is  about  0.9  foot  per  mile.  There  are 
no  islands  on  this  portion  of  the  river,  and  its  banks,  where  low  being 
of  alluvial  formation,  are  subject  to  erosion  by  high  waters,  which  f^ 
quently  reach  30  feet,  below  the  West  Virginia  State  line,  and  upon 
two  occasions  have  reached  42  feet  above  low  water  mark. 

The  general  course  of  the  river  is  nearly  due  north  in  Pennsylvania, 
but  it  makes  so  many  bends  that  its  length  from  the  Virginia  State 
line  to  Pittsburg  is  nearly  double  that  of  the  air- line  distance,  t^ng  as 
92  to  53  miles.  The  river  hills  skirting  its  banks  rise  to  a  height  of  300 
to  400  feet  above  the  river  bottoms,  which  are  generally  narrow  and 
appear  alternately  on  the  right  and  left,  and  never  on  both  sides  in  the 
same  reach  of  river.  At  occasional  places  the  bottoms  are  subject  to 
overflow.  The  Pittsburg  coal  vein  appears  in  the  river  hills  (accord- 
ingly as  the  stream  cuts  through  the  geological  series,  which  dips  to 
the  southwest),  at  from  330  feet  above  low- water  sur&ce  to  water's  edge, 
and  it  actually  passes  beneath  the  water  for  a  number  of  miles  in  the 
fifth  and  sixth  pools,  being  about  300  feet  below  it  at  one  point. 

The  first  survey  of  the  river  was  made  for  the  State  of  Pennsylvania 
by  Mr.  E.  F.  Gay,  O.  E.,  in  1828,  but  no  work  of  improvement  was  then 
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aathorized.  In  1833  OoDgress  provided  for  a  sarvey  of  the  river  from 
Pittsburg  to  Brownsville,  a  distance  of  nearly  57  miles.  The  object  of 
the  improvement  then  prox)08ed  was  to  afford  an  outlet  for  the  emigrant 
travel  and  traffic  moving  west  by  the  National  road,  where,  at  Browns- 
ville, the  first  navigable  stream  west  of  the  Allegheny  Mountains  was 
encountered  on  that  famous  highway.  This  survey  was  made  under  the 
direction  of  Dr.  William  E.  Howard,  United  States  civil  engineer.  The 
proposed  locks  were  to  have  only  4^  feet  lifts.  Congress  failing  to  pro- 
vide means  for  any  work,  the  legislature  of  Pennsylvania,  by  act  dated 
March  31, 1836,  incorporated  and  authorized  the  Monongahela  Kaviga- 
tion  Company  to  improve  the  river  from  Pittsburg  to  the  Virginia  State 
line,  a  distance  of  90^  miles.  The  act  limited  the  lifts  at  the  proposed 
locks  to  4^  feet,  a  provision  which  it  was  thought  would  impose  the  least 
impediment  to  the  movement  of  rafts  and  flatboats  over  the  dams  in 
times  of  ft-eshets.  The  people  of  the  valley  above  Pittsburg  in  general 
were  hostile  to  any  improvement,  the  existing  navigation  being  nearly 
all  downward  in  floating  craft. 

The  first  surveys  made  by  the  navigation  company  were  under  the 
direction  of  W.  Milnor  Boberts,  chief  engineer  of  the  company.  The 
result  of  these  surveys  developed  the  fact  that  to  reach  the  Virginia 
State  line  17  dams  would  be  necessary  to  comply  with  State  laws;  but 
at  the  request  of  the  company,  in  June,  1839,  the  legislature  authorized 
lifts  of  8  feet  between  pools,  and  at  a  still  later  period  the  company  was 
authorized  to  increase  the  lift  of  its  locks,  commencing  at  'So.  4,  so  that 
not  more  than  seven  dams  would  need  to  be  constructed  for  extending 
the  navigation  to  the  Virginia  State  line« 

Locks  and  Dams  Nos.  1  and  2  were  completed  in  1840,  and  consider- 
able progress  had  been  made  at  Nos.  3  and  4,  which  were  not  com- 
pleted, however,  until  1844,  when  the  navigation  was  extended  to 
Brownsville.  These  locks  have  chambers  50  feet  wide  by  190  feet 
between  quoin  posts,  or  158  feet  useful  length. 

Pending  the  completion  of  the  slack- water  to  Brownsville,  mass  meet- 
ings of  citizens  were  held  at  several  points  in  opposition  to  the  exten- 
sion of  slack-water,  and  feeling  ran  so  high  that  threats  were  made  to 
destroy  Dams  Nos.  1  and  2,  but  after  the  completion  of  Kos.  3  and  4 
the  advantage  of  perennial  navigation  became  so  patent  that  there  was 
an  entire  revulsion  of  feeling  in  the  matter. 

The  depth  of  water  provided  by  the  four  dams  below  Brownsville 
was  6  feet,  though  in  occasional  periods  of  drought  not  more  than  4  feet 
depth  was  actu^ly  maintained  in  the  channel  and  upon  the  miter  sills 
of  the  locks,  the  insufficiency  of  depth  being  due  to  excessive  leakage 
of  some  of  the  dams,  a  defect  which  was  remedied  in  later  years.  In 
1848  second  locks  of  larger  dimensions  than  the  first  constructed  were 
added  at  Dams  Nos.  1  and  2  in  response  to  the  demands  of  the  coal 
trade  which,  at  this  time,  may  be  said  to  have  first  sprung  into  a  posi- 
tion of  importance.  The  new  locks  were  250  feet  in  length  between 
gates,  having  useful  lengths  of  216  feet,  by  56  feet  widths.  Locks  and 
Dams  Nos.  5  and  6,  above  Brownsville,  were  completed  in  1856,  and 
No.  7  in  1883.  These  locks  were  of  the  same  size,  or  nearly  of  the  same 
size,  as  the  small  locks  at  Dams  1,  2,  3,  and  4. 

The  coal  operators,  finding  it  more  profitable  to  mine  coal  in  the 
apx>er  pools,  the  vein  increasing  in  thickness  in  that  direction,  the  nav- 
igation company,  in  resx>onse  to  the  demands  of  the  trade,  constructed 
a  second  lock  at  Dam  No.  3,  followed,  in  1885,  by  a  second  lock  at  Dam 
No.  4.  The  dimensions  of  these  new  locks  are,  at  No.  3,  313  feet 
between  gate  quoins,  by  56  feet  width;  at  No.  4,  262  feet  between  gate 
quoins,  by  56  feet  width  between  lock  walls. 
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Although  by  the  terms  of  its  charter  the  navigation  company  was 
obliged  to  extend  navigable  water  to  the  Virginia  State  line,  at  the 
instance  of  Col.  Wm.  E.  Merrill,  Corps  of  Engineers,  and  Gen.  J.  E. 
Moorhead,  president  of  the  navigation  company,  an  arrangement  was 
made  by  which  the  United  States  was  to  coustruct  Dam  No.  8,  2  miles 
below  the  State  line.  This  arrangement  permitted  of  a  less  lift  at  Ko. 
7  than  woald  otherwise  have  been  necessary  to  extend  navigation  for 
loaded  boats  to  the  State  line. 

In  1895,  and  again  in  response  to  the  demand  of  the  coal  trade,  the 
chamber  of  the  lock  at  No.  5  was  lengthened  6  feet,  so  as  to  enable  coal 
boats  170  feet  in  length  to  be  locked  through.  It  was  not  possible, 
without  lengthening  the  walls  at  No.  5,  to  extend  the  lock  chamber  by 
more  than  6  feet. 

The  progressive  tendency  to  move  up  the  river  in  developing  the  coal 
fields,  shown  by  the  necessity  of  enlarging  the  facilities  at  Dams  Nos. 

3,  4,  and  5  in  recent  years,  has  not  yet  ceased.  So  with  the  new  mines 
now  opened  and  being  opened  in  Pool  No.  5,  the  facilities  at  Dam  No. 
5  will  be  in  a  short  time  totally  inadequate  to  meet  the  demands  of  the 
trade. 

All  the  locks  of  the  navigation  company  are  of  masonry,  the  walls 
of  the  earlier  locks  having  widths  of  base  of  11  to  12  feet;  those  of  a 
later  period,  13  to  15  feet.  The  walls  vary  in  height  from  floors  to  cop- 
ings from  23^  to  26  feet.  The  stone  for  all  the  locks,  with  the  excep- 
tion of  the  second  lock  at  No.  4,  was  quarried  fh)m  the  river  hills  within 
a  mile  or  two  of  the  location  of  the  particular  works.  It  was  found  that 
but  little  of  this  stone  would  withstand  the  action  of  time  and  the 
weather.  The  decomposition  of  the  stone  in  some  of  the  lock  walls, 
especially  in  the  belt  of  masonry  involving  the  lift,  which  after  being 
soaked  with  water  was  exposed  suddenly  to  a  cold  temperature,  pro- 
ceeded to  such  an  extent  that  such  portions  were  sheathed  with  oak 
plank  laid  in  two  courses,  spiked  to  studding  let  into  the  walls.  The 
irregular  voids  back  of  the  planking  were  filled  with  concrete.  The 
side  of  one  lock  chamber  so  repair^  in  1861  is  still  serviceable.  A 
number  of  the  locks  are  in  such  a  condition  now  as  to  require  similar 
treatment  In  the  near  future.    At  the  new  or  second  lock  at  Dam  No. 

4,  stone  from  the  Beaver  Biver  Valley  was  used  in  the  construction  of 
the  walls,  and  after  twelve  years'  exposure  it  appears  to  show  no  ten- 
dency to  disintegration. 

The  locks  at  Dam  1  rest  on  a  smooth  floor  of  solid  rock,  the  outer  lock, 
however,  having  timber  floors  overlying  the  rock.  In  the  floor  of  the 
old  lock  a  recess  was  left  about  midway  between  the  present  gates  for 
the  introduction  of  a  bear-trap  gate  on  the  plan  which  had  been  in  use 
on  the  Lehigh  Biver,  Pennsylvania,  as  early  as  1819.  It  was  probably 
the  idea  to  use  the  middle  gate  for  locking  small  boats  so  as  to  econo- 
mize in  the  use  of  the  water,  but  there  is  no  record  that  the  bear-trap 
gate  was  ever  placed  in  position. 

At  Lock  No.  2  the  foundation  is  gravel  and  sand,  and  rather  soft, 
being  such  material  as  would  require,  according  to  modem  practice, 
either  pile  work  or  deep  excavation  to  secure  the  foundation.  As  it  was, 
however,  the  walls  were  carried  on  a  grillage  of  timbers,  covered  with 
two  courses  of  planks  and  sunk  not  more  than  3  feet  beneath  the  origi- 
nal surface.  Upon  the  building  of  the  second  lock  at  No.  2  trouble  was 
experienced  from  leaks  communicating  between  the  locks  beneath  the 
floors.  Time  after  time  these  leaks  appeared,  and  grew  so  large  upon 
one  occasion  as  to  threaten  the  collapse  of  the  walls  of  the  outer  lock. 
Grouting  in  the  aggregate  of  several  occasions  to  the  extent  of  the  use 
of  nearly  10,000  barrels  of  cement  was  resorted  to,  and  it  is  believed  tjie 
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voids  beneath  the  floor  aud  walls  are  now  thoroughly  filled.    The  last 
work  of  importance  in  grouting  was  done  about  sixteen  years  ago. 

At  Lock  ISo,  Sj  also,  a  soft  gravel  foundation  was  met  with,  so  that 
when  the  second  lock  was  added  in  1883  much  trouble  was  encoun- 
tered. A  portion  of  the  new  lock  walls  rests  upon  concrete  founda- 
tions, but  the  major  portion  of  the  walls  rests  upon  a  single  course  of 
timbers  laid  transversely  beneath  the  walls  and  across  the  chamber, 
these  timbers  being  bolted  together  by  means  of  driftbolts  driven 
horizontally  at  intervals  of  a  few  feet.  Here,  as  at  No.  2,  leaks  devel- 
oped between  the  two  locks,  with  the  result  that  sand  flowing  in  the 
direction  of  the  leakage  gathered  under  the  floor  of  the  new  lock, 
causing  it  to  bulge  upward  as  much  as  7  to  9  inches  in  places.  To  stop 
this  upheaval  of  the  floor,  in  1885  holes  were  cut  on  two  lines  of  the 
floor  parallel  to  the  walls,  piles  driven  through  the  holes,  and  the  floor 
timbers  secured  to  the  piles  by  iron  straps.  This  floor  may  be  said, 
therefore,  to  be  pinned  down  to  resist  upward  pressure.  The  raising 
of  the  floor  was  accompanied  by  a  leaning  inward  of  the  lock  walls. 
For  several  years  past  no  specially  noticeable  increase  in  the  settlement 
of  the  walls  has  occurred.  As  originally  built  the  new  lock  walls  were 
given  an  outward  batter  of  7  inches  from  base  to  coping,  but  in  some 
places  this  batter  has  been  neutralized  by  settlement,  and  partly  by  an 
inward  lean,  amounting  to  several  inches,  aflecting  slightly  the  available 
width  of  the  lock  chamber. 

At  Nos.  4  aud  5  the  lock  walls  and  dams  aud  abutments  rest  on 
gravel.  The  same  general  plan  of  timber  foundation  was  adopted  here 
as  at  No.  2,  the  only  difl'erence  being  in  the  case  of  the  new  lock  at 
No.  4,  where,  under  the  gates  at  each  end  of  the  lock  for  a  length  of 
about  50  feet,  three  courses  of  1  foot  square  foundation  timbers  were 
laid,  the  bottom  and  third  course  being  laid  across  the  chamber  aud 
the  intermediate  course  lengthwise  of  the  lock,  and  all  three  courses 
bolted  together  both  horizontally  aud  vertically. 

It  having  been  found  impossible  to  drive  piles  in  the  chamber  of  the 
new  lock  at  No.  4,  and  as  a  precaution  against  the  tendency  of  the  upward 
pressure  to  raise  the  timber  floor,  an  excavation  20  feet  wide  and  2^  feet 
deep  was  made  in  the  middle  of  the  chamber  throughout  its  length. 
In  this  trench  a  box  filled  with  concrete  was  placed  and  attached  to  the 
floor,  the  monolithic  slab  of  concrete  acting  as  a  counterweight  tx)  resist 
upward  pressure.    So  far  this  expedient  has  proved  satisfactory. 

At  Dam  No.  6  the  lock  rests  upon  a  stratum  of  limestone  which  is 
somewhat  fissured ;  the  fissures  have,  in  the  course  of  time,  developed 
considerable  leakage  beneath  the  lock  walls. 

At  Dam  No.  7  tbe  lock  walls  rest  upon  solid  rock,  excepting  at  the 
lower  end  of  tbe  river  wall,  where,  for  a  distance  of  about  40  feet,  the 
masonry  is  founded  upon  timbers,  said  to  have  been  placed  for  filling  a 
depression  or  offset  in  the  uatur^  rock  bed. 

As  a  summary  it  can  be  said  that  at  no  point  on  the  lower  Mononga- 
hela  does  a  rock  bed  extend  entirely  across  the  river  within  reach  of 
ordinary  means  of  sinking  foundations.  Only  one  of  the  midstream  piers 
of  the  numerous  bridges  crossing  the  river  has  reached  the  rock ;  all  of 
the  others  rest  upon  cribs  or  timber  platforms  sunk  in  pits  dredged  to 
a  depth  of  about  12  feet  below  the  river  bed. 

Originally  the  lock  gates  rested  on  wheels,  moving  over  a  track  laid 
upon  a  segment  of  a  circle,  and  submarine  chains  were  used  in  moving 
the  gates;  but  these  were  long  ago  done  away  with,  the  gates  being 
now  suspended  in  accordance  with  modern  practice  for  gates  of  mod- 
erate widths  and  at  low  lifts.  Pontoon  or  hollow  gates  of  boiler  plate 
iron  have  been  tried  upon  the  river,  but  the  expectation  that  they  could 
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easily  be  kept  free  from  water,  and  therefore  by  their  displacement  light 
and  easy  to  operate,  was  never  realized.  One  pair  of  such  gates,  which 
cost  >13,500,  was  discarded  after  use  about  1892,  and  wooden  gates  sub- 
stituted. At  the  lower  locks  the  upper  and  lower  gates  are  of  the  same 
depth,  and  both  the  filling  and  emptying  of  the  chambers  is  effected 
through  wickets  in  the  gates  (five  wickets  in  each  of  the  larger  gates), 
the  wicket  rods  coming  to  the  top  arm  in  the  usual  manner,  and  all,  by 
means  of  a  chain,  connected  to  a  hand  winch  on  the  wall,  so  as  to  be 
opened  simultaneously.  Experience  on  this  river  in  filling  the  locks  in 
the  manner  indicated  has  never  shown  such  reaction  of  the  water  as  to 
swamp  or  endanger  boats  or  to  snap  their  mooring  lines.  The  only 
serious  disasters  to  the  gates  arising  from  the  traffic  have  been  the 
result  of  mistakes  in  signals  to  the  engineers  of  steamera  in  entering 
the  locks;  but  trouble  from  this  cause  has  been  rare,  as  may  be  judged 
from  the  practice  of  not  keeping  duplicate  gates  on  hand.  The  period 
of  usefulness  of  the  lock  gates  has  been  from  twelve  to  thirteen  years, 
their  top  arms  having  been  usually  repaired  or  replaced  at  the  end  of 
the  ninth  year.  The  gates  at  the  upi)er  end  of  the  river,  however,  not 
being  subject  to  so  much  use,  last  a  year  or  two  longer.  The  gates  have 
posts  at  each  end,  though  some  built-up  gates,  i.  e.,  gates  with  fiill- 
length  arms  spaced  with  blocks  and  drawn  together  with  rods,  have 
been  tried.  The  gates  are  maneuvered  by  friction  machines  operated 
by  shafting  on  the  lock  walls,  the  motive  power  being  either  steam  or  by 
water  wheel. 

At  Lock  No.  1  the  boilers  and  engines  for  operating  the  land- wall  gates 
are  on  shore,  a  steam  pipe  being  carried  by  means  of  a  bridge  afford- 
ing 62  feet  clearance  above  the  lock  walls  to  an  engine  on  the  middle 
wall,  which  engine  in  turn  operates  two  lines  of  shafting.  An  under- 
shot water  wheel,  placed  at  the  end  of  the  dam,  furnishes  the  power  to 
operate  the  gates  on  the  river  wall  of  the  outer  lock.  Capstans  at  con< 
venient  points  are  provided  to  assist  in  pulling  in  and  out  boats,  rafts, 
etc.  During  1886  more  than  35,000  crafts  of  various  kinds  were  passed 
through  the  locks  of  Dam  Ko.  1,  in  addition  to  more  than  700  rafts. 
Steam  power  is  necessary  to  operate  the  gates  at  Lock  No.  1,  because 
of  the  frequent  occasions  of  loss  or  diminution  of  head  of  water  power 
caused  by  back  water  from  Allegheny  River  freshets.  A  steam  engine 
is  used  on  the  wall  between  the  two  lock  chambers  at  Dam  No.  2.  The 
gates  on  the  land  side  of  the  inner  lock,  and  those  on  the  river  wall  of 
the  outer  lock,  are  operated  by  water  power.  Water  power  is  alone 
used  at  Locks  Nos.  3  and  4,  excepting  upon  one  wall  at  No.  4,  where 
hand  power  is  used ;  at  Nos.  5, 6,  and  7,  hand  i>ower  alone  has  been  used. 
The  facilities  for  operating  the  lock  gates  at  Nos.  4  to  7  are  in  need 
of  improvement. 

A  section  of  the  dams  on  the  Monongahela  resembles  a  log  cabin,  a 
name  which  has  been  applied  to  this  form  of  crib-dam  structure.  The 
width  at  base  of  the  dams  varies  from  56  to  60  feet,  the  slope  from  the 
crest  being  1  foot  vertical  to  3  feet  horizontal.  The  pockets  or  com- 
partments of  the  dam  are  about  10  feet  square  and  are  filled  with  stone. 
The  upper  slope  is  sheathed  with  a  double  thickness  of  oak  plank,  with 
a  third  or  "  protection  ^  course  extending  from  the  crest  halfway  down 
the  slope,  having  6  inches  thickness  at  the  crest,  tapering  to  3  inches  at 
the  lower  end.  The  lower  slope  is  composed  of  hewed  oak  timbers  10 
inches  to  12  inches  thick,  generally  the  full  length  of  the  slope,  and  laid 
with  1  inch  open  spaces.  Ordinarily  from  the  "  eaves  ^  of  the  dam  to  the 
river  bed  the  depth  is  10  feet,  and  on  the  upper  side  two  courses  of 
close  sheeting  have  been  driven.  The  gravel  filling  extends  from  60  tp 
100  feet  above  the  dam. 
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Tliis  form  of  dam  has  proved  very  serviceable  on  the  Monongahela. 
None  of  the  dams  have  failed  from  andenniiiing,  bat  on  five  occasions 
their  tops  have  been  cut  down  by  heavy  ice,  making  breaks  of  as  mach 
as  200  feet  in  length,  with  a  scour  of  fdlly  40  feet  in  the  gap.  It  is 
reported  that  the  employees  of  the  company  have  on  each  occasion  of 
a  break  in  the  dams  closed  it  by  floating  downstream  and  sinking 
cribs,  without  resorting  to  a  V  or  temporary  dam.  This  is  the  more 
notable  since  the  breaks  have  occurred  late  in  the  winter  or  early  spring, 
when  j)owerful  currents  had  to  be  coutended  with. 

At  Dam  "No.  1,  located  about  If  miles  above  the  mouth  of  the  river, 
it  very  frequently  happens  in  the  winter  and  spring  months  that  fresh- 
ets from  the  Allegheny  Elver  buck  up  the  Monongahela  so  that  it  is 
practicable  and  safe  for  loaded  vessels  to  pass  over  the  dam.  The 
Navigation  Company,  in  order  to  lengthen  the  periods  when  navigation 
over  the  dam  would  be  safe,  especially  for  the  downstream  traffic,  in 
1882  placed  a  bear-trap  gate,  devised  by  Mr.  John  Dubois,  at  the  mid- 
dle of  the  dam.  The  opening  provided  was  120  feet  long.  The  crest 
of  the  dam  was  cut  down  8  feet,  and  the  bear  trap  placed  with  its 
hinged  axis  at  the  foot  of  the  lower  slope  of  the  dam.  Guide  cribs 
were  provided  to  afford  safe  entrance  to  the  "Dubois  chute,"  as  it  was 
called.  In  the  initial  experiment  structural  weakness  in  the  gate 
was  discovered,  and,  although  $40,000  bad  been  spent,  nothing  was 
done  to  remedy  the  difficulty.  Not  a  single  vessel  passed  through  the 
chute.  The  whole  device  was  abandoned,  and  the  gap  in  the  dam  per- 
manently closed. 

For  valuable  assistance  in  preparing  the  foregoing  history  and  upon 
other  portions  of  this  special  report  I  am  indebted  to  Mr.  Thomas  P. 
Boberts,  assistant  engineer,  and  for  the  last  fourteen  years  chief  engi- 
neer of  the  Monongahela  Navigation  Company. 

8TXP8    LXADING  TO  THB   ACQUISITION  BY  THE  UNITED    STATES  OF  THE   LOCKS   AND 
DAMS  AND  THEIR  APPURTENANCES. 

During  the  years  1883  and  1884  a  concerted  movement  was  inaugu- 
rated by  the  coal  operators  and  dealers  in  Pittsburg  and  elsewhere 
along  the  Ohio  favoring  the  purchase  of  the  locks  and  dams  of  the 
Monongahela  Navigation  Company  by  the  United  States  and  making 
them  free  of  tolls.  It  was  argued,  apparently  with  much  reason,  that, 
as  the  Government  was  then  engaged  in  improving  the  Kanawha  Biver 
in  West  Virginia,  by  means  of  a  system  of  locks  and  dams  which  would 
enable  the  West  Virginia  coal  from  the  Kanawha  Valley  to  reach  the 
Ohio,  free  of  tolls  at  a  point  261  miles  nearer  the  markets  of  the  West 
and  South  than  the  mouth  of  the  Monongahela,  the  Pittsburg  operators 
would  experience  great  difficulty  in  competing  in  the  future  with  the 
West  Virginians,  hampered  as  the  former  were  with  a  toll  charge  on 
coal  amounting,  upon  an  average,  to  6^  cents  per  ton. 

The  river  and  harbor  act  of  August  5, 1886,  provided  that — 

The  Secretary  of  War  1b  hereby  authorized  and  directed  to  ascertain  the  valne  and 
commercial  importance  of  the  works  and  property  *  *  *  of  the  Monongahela 
Navigation  Company,  sitnated  on  the  Monongahela  River,  in  the  State  of  Penusyl- 
yania;  and  in  order  to  acquire  such  information  the  SedVetary  of  War  shall  appoint 
a  Board  of  three  competent  engineers  from  the  Engineer  Coros  of  the  United  States 
Army,  which  Board  shall  *  *  *  report  to  the  Secretary  of  War,  who  shall  report 
thereon  to  Congress  at  its  next  sncceeding  session  j  and  the  cost  of  such  examination 
shaU  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys :  Provided,  That 
nothing  nereiu  shall  be  construed  as  committing  Congress  to  the  purchase  of  said 
works. 

ENG  97 ^152 
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The  report  of  the  Board  of  Engineers,  coDStitated  in  porsttance  of 
this  act,  will  be  found  in  Honse  Ex.  Doc.  No.  112,  Forty-ninth  Oon- 
grees,  seoond  session.  It  was  repablished  in  House  Ex.  Doc.  'So,  24By 
Fifty-tbird  Gongress,  third  session. 

The  Board  fixed  the  value  of  the  tangible  property  of  the  Mononga- 
heiaNavigationGompanyat$l,950,000,and  suggested  that  the  valuation 
of  the  company's  capital  stock  be  made  the  basis  for  determining  the 
value  of  the  entire  property,  including  the  franchise  to  take  tolls.  The 
Board  expressed  the  opinion  that  the  commercial  importance  of  the 
Monongahela  is  very  great,  and  that  the  river  properly  belongs  to  the 
United  States. 

The  river  and  harbor  act  of  August  11,  1888,  provided  for  the 
amicable  x>nrcha8e  of  Lock  and  Dam  No.  7,  at  a  cost  not  to  exceed 
$161,733.13,  being  the  amount  named  for  this  particular  lock  and  dam 
by  the  Board  of  United  States  Engineers.  It  was  further  provided  in 
tlie  act  that — 

in  the  event  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  pnrchase 
of  Mftid  Lock  and  Dam  No.  7  and  ite  appurtenances  for  said  sum  of  $161,*733.13,  or  a 
IflBB  sum,  then  the  Secretary  of  War  is  hereby  authorized  and  directed  to  institnte 
and  CBxry  to  completion  proceedings  for  the  condemnation  of  said  Lock  and  Dam 
No.  7.  *  *  *  Prorided,  That  in  estimating  the  sum  to  be  paid  by  the  United  States 
the  franchise  of  said  corporation  to  collect  tolls  shall  not  be  considered  or  estimated. 

Upon  the  refusal  of  the  navigation  company  to  sell  Lock  and  Dam 
"So.  7  under  the  terms  of  the  act,  condemnation  proceedings  were  insti- 
tuted. The  case  was  heard  before  a  Board  of  Viewers,  appoin  ted  by  the 
circuit  court  of  the  United  States  for  the  western  district  of  Pennsyl- 
vania. Hie  value  of  the  work  in  question  was  fixed  by  said  Board  at 
4209,393.52,  without  reference  to  the  value  of  the  franchise.  Exception 
to  this  verdict  was  filed  by  both  Col.  William  E.  Merrill,  Corps  of  Engi- 
neers, U.  S.  A.,  representing  the  Government  in  the  case,  and  by  the 
navigation  company.  The  case  then  came  up  before  the  court  in  Novem- 
ber, 1890,  for  final  hearing,  and  the  verdict  reached  was  for  $209,000. 

The  act  of  Congress  having  provided  that  either  party  might  appeal 
to  the  United  States  Supreme  Court,  the  navigation  company  appealed 
the  case  to  that  court,  which  rendered  an  opinion,  given  in  No.  722, 
October  term,  1892,  and  in  which  it  was  affirmed  that  the — 

Franchise  was  as  much  a  vested  right  of  property  as  the  ownership  of  the  tangible 
property ;  that  the  right  of  the  National  Qovemment  nnder  its  grant  of  power  to 
xegaiate  oomraerce,  to  condemn  and  appropriate  this  lock  and  dam  helonging  to  the 
Bavigation  company,  is  subject  to  the  limitations  imposed  by  the  fifth  amendment, 
that  private  propertv  shall  not  be  taken  for  public  use  without  just  compensation; 
that  JQSt  compensation  requires  payment  for  the  franchise  to  take  tolls  as  well  as 
for  the  tangible  property,  and  that  the  assertion  by  Congress  of  its  purpose  to  take 
the  property  does  not  destroy  the  State  franchise.  The  judgment  will  therefore  be 
reversed,  and  the  case  remanded  with  instructions  to  grant  a  new  trial. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
condemnation  of  Lock  and  Dam  No.  6,  and  appropriated  $162,000  for 
this  purpose,  stipulating,  however,  that  the  title  to  Lock  and  Dam  No. 
7  must  first  be  secured  to  the  Government  before  proceediugs  could  be 
instituted  for  the  purchase  and  condemnation  of  Lock  and  Dam  No.  6. 
Nothing  further  was  done  until  the  river  and  harbor  act  of  August  17, 
1894,  authorizing  the  Secretary  of  War  to  investigate  and  report  the 
sum  of  money  necessary  to  acquire  by  purchase  all  the  locks  and  dams, 
the  property  of  the  Monougahela  Navigation  Company,  and  to  take 
testimony  as  to  the  value  of  the  said  improvement  and  the  commercial 
usefolness  of  said  river,  to  the  end  that  Congress  might  determine  as 
to  the  expediency  of  making  the  navigation  of  said  river  free  of  tolls. 
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Upon  the  recommendation  of  the  Chief  of  Engineers  the  Secretary  of 
War  designated  Maj.  B.  L.  Hoxie,  Corps  of  Engineers,  to  receive  testi- 
mony regarding  the  value  of  the  property  of  the  Monongahela  Navi- 
gation Company.  The  report  of  the  Chief  of  Engineers,  embracing 
the  report  of  Major  Hoxie,  was  submitted  to  the  Secretary  of  War 
December  12, 1896,  and  is  printed  as  Hoase  Doc.  No.  78,  Fifty-fourth 
Congress.  In  liis  report  Major  Hoxie  expressed  his  opinion  that  the 
least  valuation  through  the  process  of  condemnation  of  the  property 
and  franchise  of  the  Monongahela  Navigation  Company  would  be 
$3,634,720. 

The  final  act  of  Congress  relating  to  the  Monongahela  Navigation 
Company,  passed  June  3, 1896,  authorized  and  directed  the  Seci^tary 
of  War  to  institute  and  carry  to  completion  proceedings  for  the  con- 
demnation of  all  the  company's  property  and  its  appurtenances,  and 
appropriated  $5,000,  or  as  much  thereof  as  might  be  necessary,  to  pay 
the  necessary  cost  of  said  proceedings,  and  authorized  and  directed  the 
Secretary  of  War  to  draw  his  warrant  on  the  Treasury  for  the  amount 
of  the  judgment  and  costs  for  the  payment  thereof,  if  in  his  opinion  the 
judgment  was  reasonable,  and  appropriated  the  sum  necessary  for  the 
payment  thereof. 

In  pursuance  of  this  act  a  Board  of  seven  viewers  was  appointed 
November  27, 1896,  by  the  circuit  court  of  the  United  States  for  the 
western  district  of  Pennsylvania  to  estimate  and  determine  the  value 
of  all  the  property  and  its  appurtenances  of  the  Monongahela  Navi- 
gation Company.  The  Board  rendered  its  report  to  the  court  March 
25, 1897,  awarding  damages  to  the  navigation  company,  including  the 
value  of  all  its  property  and  its  franchise,  in  the  sum  of  $3,761,615.46. 

No  appeal  fVom  this  award  was  taken,  and  final  judgment  was 
entered.  A  warrant  was  issued  in  favor  of  said  company  to  the  amount 
thereof,  less  the  sum  of  $160,000  withheld  in  the  United  States  Treas- 
ury as  security  for  the  payment  of  outstanding  bonds  of  the  company. 
On  the  afternoon  of  July  7, 1897,  the  locks  and  dams  and  their  proper- 
ties and  appurtenances  were  transferred  to  the  United  States,  and  the 
locks  opened  to  free  navigation. 

XNLA&GBMBNTS  ASD    OTHER  IMPBOVEMENTS  REQUIRED  TO  MEET  THE  DEMANDS   OF 

TRAFFIC. 

Since  1886,  the  year  of  the  first  act  of  Congress  looking  toward  the 
acquirement  by  the  National  Government  of  the  properties  of  the  slack- 
water  system,  the  navigation  company  had  done  nothing  toward  increas- 
ing the  facilities  at  its  several  locks  and  dams,  excepting,  as  was  related 
above,  in  lengthening  the  chamber  of  Lock  No.  5  6  feet  in  order  to  pass, 
singly,  small  sized  coal  boats.  It  is  a  fair  presumption,  in  regard  to  the 
future  of  the  Monongahela,  that  with  the  ft*eeingof  the  river  from  tolls 
the  business  at  the  several  locks  will  increase,  and  if,  as  has  been  con- 
fidently stated  by  coal  operators  and  others  engaged  in  the  passenger 
and  general  freight  business,  the  traffic  has  suffered  for  the  lack  of 
adequate  facilities  in  the  past,  and  which  seems  correct,  the  demand 
for  the  enlargement  and  betterment  of  the  works  will  become  more 
imperative. 

A  little  more  than  a  month  only  has  elapsed  since  the  Oovernment 
obtained  control  of  the  locks  and  dams  on  the  Monongahela  Biver,  but 
a  noticeable  increase  in  the  use  of  the  locks,  especially  by  passenger 
steamers  and  miscellaneous  harbor  tugs,  excursion  barges,  etc.,  has  been 
observed  in  this  time.    During  July  there  were  1,683  lockages  at  Dam 
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No.  1;  coal  to  the  amonut  of  325,438  tons  passed  through  No.  3;  of 
timber  and  lumber,  608,325  cubic  feet  and  546,640  feet  B.  M.,  respectively, 
passed  Lock  No.  1 ;  and  33,779  passengers  were  on  boats  locking  at  Lock 
No.  2.  The  large  number  of  passengers  is  due  to  summer  excursions, 
prevented  before  by  the  tolls.  While  much  coal  had  been  held  afloat 
in  Pool  4  awaiting  free  lockage,  and  when  that  obtained  was  moved 
rapidly,  on  the  otber  hand  the  coal  movement  almost  stopx>ed  during 
the  latter  half  of  July  on  account  of  strikes  at  the  mines. 

The  brief  period  under  review  has  witnessed  the  establishment  of  a 
new  daily  line  of  passenger  steamers  running  from  Pittsburg  to  Mor- 
gantown,  105  miles,  and  a  new  daily  line  boat  in  the  trade  between 
Pittsburg  and  Monongahela  City,  32  miles.  There  are  now  nine  daily 
passenger  boats  on  105  miles  of  river,  four  of  them  in  the  through  busi- 
ness and  Ave  plying  between  intermediate  points.  The  harbor  of  Pitts- 
burg may  be  said  to  embrace  Pools  Nos.  1  and  2,  upon  the  banks  of 
which  are  located  numerous  iron  and  steel  mills,  glass  works,  etc.,  and 
in  which  coal  tows  are  harbored.  On  the  second  pool.  Homestead  and 
Braddock  alone  have  a  population  estimated  at  30,000.  In  the  third 
pool,  the  city  of  McKeesport  has  35,000  x>opu]ation,  with  Duquesne,  Oli- 
ver, Dravosburg,  and  Elizabeth  having  10,000.  On  these  pools,  1, 2, 3, 
and  also  4,  are  located  the  principal  boat-building  yards,  coal  bolsters, 
dry  docks,  marine  railways,  sawmills,  etc. 

The  interchange  of  cx>mmodities  by  the  mills  and  the  requirements  of 
the  boat  yards,  etc.,  especially  since  the  freeing  of  the  river,  has  greatly 
increased  the  harbor  business,  and  thus  it  is  that  at  Dams  Nos.  1  and  2 
the  need  of  enlarged  facilities  is  more  urgent  than  elsewhere,  though 
the  necessity  for  im))rovement  at  the  locks  above  can  not  be  overlook^, 
and  provision  for  satisfying  which  should  not  be  postponed. 

The  coal  trade  is  erratic  in  the  periods  of  its  activity,  dependent  as 
it  is  so  largely  upon  the  navigability  of  the  Ohio,  the  opening  and  clos- 
ing of  the  iron  mills  in  Pittsburg,* strikes  of  the  miners,  eto.,  so  that 
proper  comparison  of  its  growth  or  decline  can  be  drawn  only  firom 
annual  reports. 

The  aggregate  of  tonnage  of  freight,  principally  coal,  but  including 
iron  and  miscellaneous  articles,  on  the  Monongahela  Eiver  for  the  last 
five  years  was  as  follows: 

Tons. 

1892 4,163,304 

1893 4,142,644 

1894 4,918,089 

Showing  a  traffic  next  in  order,  on  the  interior  waterways  of  the  United 
States,  to  that  of  the  St.  Marys  Falls  Canal. 

The  restrictions  to  the  desired  accommodation  of  the  coal  traffic  on 
the  river  are  the  insufficiency  of  lockage  capacity  and  of  reliable  depth 
of  water  on  the  sills  and  in  the  pools  at  low  stages.  Experience  has 
apparently  demonstrated,  considering  the  channel  limits  and  size  of  tow- 
boats  useful  for  the  pools,  that  a  fleet  carrying  some  3,000  tons  on  8  feet 
draft  is  about  the  limit  of  safety,  and  that  the  disposition  of  the  tonnage 
in  three  coal  boats,  175  feet  long  by  26  to  27  wide,  is  the  most  conven- 
ient. As  it  is  now,  no  lock  on  the  river  will  pass  such  fleet  excepting 
at  two  or  more  lockages,  causing  a  separation  of  the  fleet,  loss  of  time, 
and  detention  to  other  crafts  awaiting  lockages.  To  add  an  additional 
lock  at  a  dam  where  there  are  now  two  locks  would  be  only  a  par- 
tial relief;  it  is  impracticable  to  put  a  third  lock  on  the  land  side,  and 
inadvisable  to  put  the  extra  lock  at  the  opposite  end  of  the  dam,  and 


Tons. 

1895 4,555,703 

1896 5,989,159 
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especially  ina<lyi8able  to  shorten  the  crests  of  any  dam.  As  the  second 
locks  at  Dams  Nos.  1,  2,  3,  and  4  have  widths  of  56  feet  they  would 
require  only  lengthening^  at  one  end  to  give  available  chambers  of  350 
feet  long  in  order  to  become  immediately  useful  in  passing  a  fleet  of  the 
proposed  standard  of  dimensions  at  a  single  lockage.  The  position  of 
the  harbor  line  and  other  restrictions  about  No.  1,  and  the  fact  that 
here  the  most  numerous  lockages  are  necessary,  appear  to  dictate  the 
construction  of  a  new  lock  of  the  dimensions  proposed,  to  take  the  place 
of  the  existing  small  lock.  With  this  new  lock  built,  and  the  larger 
locks  at  Nos.  2,  3,  and  4  lengthened,  and  a  second  lock  built  at  No.  5, 
the  facilities  for  transporting  coal  on  the  Monongahela  Biver  would  be 
greatly  improved. 

It  would  be  important,  upon  a  river  floating  such  a  large  commerce, 
to  have  the  work  carried  on  simultaneously  at  all  the  locks,  in  order  to 
reduce  to  a  minimum  interference  to  existing  navigation. 

To  accommodate  the  7  to  8  foot  draft  coal  barges  and  boats,  the 
navigation  company  for  a  number  of  years  past,  during  the  summer, 
attempted  by  means  of  temporary  flashboards  placed  on  the  dams 
below  Pool  5,  to  increase  the  depth  on  lock  sills  and  in  the  pool  chan- 
nels from  2  to  2^  feet  The  expedient  of  the  flashboards,  so  long  as 
they  could  be  maintained  in  i)osition,  generally  served  the  purpose 
fiurly  well,  but  as  they  were  liable  to  be  carried  away  in  whole  or  in 
part  by  even  small  freshets  or  drift,  their  maintenance  involved  con- 
siderable expense,  and  interfered  with  regular  duties  of  the  repair 
force;  besides,  when  a  section  of  50  to  100  feet  in  length  of  the  board- 
ing was  carried  away,  the  current  developed  through  the  gap  created 
eddies,  which  impeded  vessels  at  the  lower  entrance  to  the  lock.  To 
neutralize  the  obstructive  eddy  a  section  of  the  temporary  dam  next  to 
the  lock  was  sometimes  removed,  causing  more  work  in  replacing  the 
boards,  and  delay  to  loaded  coal  boats  when  the  river  dropped  again  to 
low  stage.  The  navigation  company  was  restricted  by  its  charter  to  a 
fixed  height  of  dam,  but  as  no  such  restrictions  now  remain,  there  is  no 
reason  at  present  known  why  the  crest  of  the  dams  should  not  be  raised 
to  a  height  sufficient  to  afford  a  least  depth  of  8  feet  through  the  pools 
of  the  first,  second,  and  third  dams. 

Dam  No.  4,  affording  as  it  does  a  depth  of  only  4  feet  on  the  lower 
sill  at  Lock  No.  5,  might  be  with  much  advantage  raised  permanently 
about  2  feet  and  provided  with  a  form  of  iron  or  steel  permanent 
adjustable  top  to  add  2  feet  more  during  the  summer,  so  that  8  feet 
would  be  maintained  in  the  channel  at  the  upper  end  of  the  pool  and  in 
the  lock  at  No.  5.  The  same  comparatively  inexpensive  method  of 
increasing  the  depth  in  Pools  6  and  7  would  also  be  advisable. 

While  it  is  improbable  that  a  permanent  increase  in  the  height  of  the 
dams,  1  to  4,  of  2  feet  would  increase  the  height  of  the  great  floods,  it 
would  be  advantageous  at  all  the  dams  to  somewhat  lengthen  their 
crest  lines.  The  lengthening  of  the  dams  would  shorten  the  duration 
of  the  period  when  the  locks  are  thrown  out  of  use  by  floods  of  inter- 
mediate height.  Most  of  the  locks  are  now  flooded  by  rises  of  20  to  22 
feet.  It  is  true  the  freshets  above  this  height  are  usually  short  lived, 
and  at  such  periods  towboat  navigation  is  suspended,  but  it  has  been 
a  frequent  occurrence  for  the  packets  to  lose  a  day  at  a  lock  which 
could  not  be  operated  by  reason  of  a  shallow  depth  of  water  flowing 
over  the  lock  walls. 

In  suggesting  an  increase  in  the  height  of  the  dams  where  practica- 
ble, to  accommodate  the  growing  needs  of  the  coal  trade,  it  is  deemed 
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advisable  to  provide  in  the  estimate  for  bettermeots  for  the  raising  of 
every  lock  wall  correspondingly,  viz,  where  a  dam  is  raised  2  feet,  the 
lock  walls  to  be  raised  the  same  height,  otherwise  there  would  result, 
with  the  raising  of  the  dams,  more  h*equent  flooding  of  the  lock  walls 
than  now  occurs.  Besides  raising  the  dams,  dredging  of  pool  channels 
at  certain  places  is  needed. 

Another  desired  and  important  improvement  recommended  is  the 
lengthening  of  the  fender  and  mooring  cribs  in  the  vicinity  of  a  nomber 
of  the  locks.  It  frequently  occurs  that  several  fleets  of  boats  meet 
above  and  below  locks  awaiting  thdr  turn  to  be  passed  through,  and 
in  stormy  weather  or  high  water  they  should  have  a  safe  place  to  laud 
and  tie  up  and  at  such  distance  from  the  locks  as  not  to  be  in  the  way 
of  vessels  which  may  be  in  the  act  of  entering  or  clearing  the  locks. 
To  extend  the  existing  cribs  <m  the  lines  recommended  will,  of  course, 
require  considerable  dredging,  but  the  result  will  be  a  material 
straightening  of  the  channel  at  the  very  points  where  the  greatest 
benefits  will  accrue. 

The  smaller  locks  should  be  used  by  packets  as  well  as  other  single 
craft),  and  to  accommodate  the  packets  as  much  as  can  reasonably  be 
done  it  is  proposed  to  lengthen  the  chambers  of  the  small  locks  at 
Dams  2,  3,  4,  5,  6,  and  7  by  setting  the  lower  gates  back  6  feet. 

The  estimate  following  has  been  made  in  accordance  with  the  above 
brief  project,  and  to  provide  adequate  means  of  removal  of  obstructions 
in  the  pools  and  needed  additional  machinery  and  buildings: 

SUMMAKT    OF    BSTIMATB    OF    COST    OF    ^RCESSART    XSTLAROKMSNTS    AXD     OTHER 

IMPROVEMEl^TS. 

At  and  near  Loek  No,  1, 

Dredging  for  channel  from  near  Smiihfteld  Street  Bridge  to  lower 

entrance  of  lock,  including  pile  footing  of  bank  pavement $33, 360. 50 

Removing  part  of  old  fender  and  mooring  crib  and  building  new  crib 

1,000  linear  feet  along  harbor  line  below  lock 28, 500. 00 

Property  damages  reenltin^  from  same 12,000.00 

Building  fender  and  mooring  crib  500  linear  feet  along  harbor  line 

above  lock,  to  join  with  existing  pile  revetment 12, 500. 00 

Removingpart  of  smaller  lock  and  rebuilding  same  to  give  useful  dimen- 
sions of  chamber,  56  feet  by  350  feet,  with  8  feet  depth  on  lower  sill  at 

pool  leveland  2  feet  greater  height  of  walls 195,611.00 

Raising  walls  of  old  lock  2  feet,  adding  a  set  of  intermediate  gates, 

and  removing  and  replacing  machinery 16, 360. 00 

New  and  raised  foundations  for  engine  houses  amd  office  and  additional 

lock  machinery 28,000.00 

Raising  dam  2  feet  to  giye  8  feet  depth  over  lower  sill  at  Lock  No.  2 

and  increased  depth  in  Pool  No.  1. 27,473.35 

Dredging  for  channel  at  upper  approach  to  lock 8, 040.00 

At  and  near  Lock  Ko,  t. 

Dredging  for  channel  from  near  the  moath  of  Turtie  Creek  to  lower 

entrance  to  lock 22,151.00 

Deflecting  dike  at  mouth  of  Turtle  Creek 2,150.00 

Mooring  and  fender  crib  935  linear  feet  along  harbor  line  below  lock..        18, 700. 00 
Building  fender  and  moorins  crib  760  linear  feet,  making  same  1,000 
feet  louET  at  upper  approach  to  lock,  and  deflecting  dike  above  upper 

end  of  look. ..:.....:. ! :. -.!T.     16,820.00 

Lengthening  larger  lock  to  give  useful  dimensions  of  chamber,  66  feet 
by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 
greater  height  of  walls 106,830.12 

Raising  walls  of  smaller  look,  removing  and  replaoing  machinery,  a&d 
lengthening  chamber  of  small  lock  6  feet 17, 120. 00 

New  and  raised  foundations  for  engine  houses  and  office  and  additional 
lock  machinery •• •••.....••..         6^400.00 
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RaiBuiff  dam  2  feet  higher  to  give  8  feet  depth  oyer  lower  sill  at  lock 
No.  3  and  increaned  depth  In  pool  No.  2;  removing  timber  abutment 

and  replacing  same  with  a  stone-sloped  abutment $33, 197. 60 

Dredging  for  cnannel  at  upper  approach  to  lock 2, 500. 00 

Lengthening  dam  60  feet 20,200.00 

At  and  near  Lock  No.  $, 

Dredging  channel  below  lock 4,d0O.0O 

Extension  of  fender  and  mooring  crib  800  linear  feet  along  shore  below 

lock  to  connect  with  existing  crib 16,000.00 

Extension  of  existing  fender  and  mooring  crib  300  linear  feet  above 

lock  and  building  deflecting  dike  1,800  leet  above  lock 7, 600. 00 

Extension  of  larger  lock  to  give  useful  dimensions  of  chamber,  56  feet 

by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 

greater  height  of  walls,  including  purchase  of  2  acres  of  land 82, 315. 00 

Raising  walls  of  smaller  lock,  removing  and  replacing  machinery,  and 

lengthening  small  lock  chamber  6  feet 22,96(^.00 

New  and  raised  foundations  for  engine  houses  and  office  and  additional 

lock  machinery 3^000.00 

Raising  dam  2i  feet  to  give  8  feet  depth  over  lower  sill  at  Lock  No.  4    • 

and  increased  depth  in  pool   No.   3;  removing  timber  abutment 

and  replacing  same  with  masonry-sloped  abutment 36,  ^0. 25 

Dredging  for  channel  at  upper  approach  to  look 1,060.00 

Lengthening  dam  112  linear  feet,  making  total  length  800  linear  feet. .        80, 960. 00 

At  and  near  Lock  No,  4. 

Dredging  for  channel  at  lower  entrance  to  lock 3^000.00 

Extending  fender  and  mooring  crib  690  linear  feet  at  lower  entrance, 
making  a  total  length  of  1,000  feet 17,250.00 

Raising  fender  and  mooring  cribs  and  ice  breakers  above  lock  3  feet.  4, 575. 00 

Lengthening  larger  lock  to  give  useful  dimensions  of  chamber,  56  feet 
by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 
greater  height  of  walls 87,134.00 

Removing  and  rebuilding  a  portion  of  smaller  lock,  lengthening  look  6 
feet,  sheeting  one  side  of  cnamber,  raising  walls  2  feet,  and  removing 
and  replacing  old  machinery 38,940.00 

New  office  building,  with  new  and  raised  foundations,  and  additional 
lock  machinery 5,700.00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  Lock  No.  5  and 
increased  depth  in  pool  No.  4 17,246.00 

Permanent  adjustable  iron  flashboards  for  dam,  to  give  2  feet  addi- 
tional depths  at  low  stages 5,720.00 

Lengthening  dam  112  linear  feet,  making  total  length  715  feet 30, 960. 00 

Filling  lock  now  subject  to  overflow,  purchasing  land,  building  new 
dwelling,  and  making  minor  improvements 21, 390. 00 

Enlargement  of  repair  shop,  making  new  launching  way,  and  raising 
overseer's  dwelling  above  flood 10,000.00 

At  and  near  Look  No,  6, 

Dredging  for  channel  from  Watkins  Bar  to  lower  entrance  of  proposed 

new  lock 36,928.75 

Removing  old  mooring  and  fender  crib  and  building  1,000  linear  feet   ' 

new  crib  along  shore  below  lock 95,000.4)0 

Purchasing  4  acres  of  land  below  lock 800.00 

Removal  of  old  cribs  and  building  new  mooring  and  fender  crib  above 

lock  and  guard  crib,  or  ice  breaker,  at  head  of  river  lock  wall 81, 000. 00 

New  look,  including  excavation,  masonry,  lock  gates,  paving  slopes, 

etc.,  of  useful  dimensions  of  chamber,  56  feet  by  350  feet,  with  8  feet 

depth  on  lower  sill  at  pool  level  and  2  feet  greater  height  of  walls 

than  old  lock 294,648.50 

Raising  walls  of  old  lock  2  feet 2,280.00 

New  office  building,  dwelling  for  employees,  and  machinery  (for  two 

locks) 87,600.00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  Lock  No.  6  and 

increased  depth  in  pool  No.  5 17,331.60 

Lengthening  dam  94  linear  feet,  making  total  length  700  feet,  and  new 

stone-slope  abutment 80, 000. 00 

Permanent  adjustable  iron  flashboards  for  dam,  to  give  2  feet  additional 

depths  at  low  stages , 6^600.00 
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At  and  near  Look  No,  6, 

Dredging  below  entran oe  to  lock,  including  rock  remoral $1, 550. 00 

Moonng  and  fender  crib  below  lock,  400  1  inear  feet 10, 000. 00 

Mooring  and  fender  crib  above  lock,  250  linear  feet 5, 000. 00 

Lengthening  lock  chamber  6  feet,  and  concreting  lock  floor 8, 480. 00 

Raising  walls  of  lock  2  feet  and  changing  slope  wall 4, 380. 00 

Dwelling  for  employees  and  machinery  for  operating  lock  gates 19, 900. 00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  Lock  No.  7, 

and  increased  depth  in  Pool  No.  6 18,046.00 

Lengthening  dam  o9  linear  feet,  making  total  length  700  feet,  and  n&w 

stone  sloped  abntment 25,  OOO.  00 

Permanent  adjustable  iron  flashboards  on  dam  to  give  2  feet  additional 

depths  at  low  st^es 6^600.00 

At  and  near  Look  No.  7. 

Dredging  and  rock  removal  along  shore  at  lower  entrance 2, 500. 00 

Mooring  and  fender  crib  below  lock,  400  linear  feet 6, 000. 00 

Moori  ng  and  fender  cri  b  above  lock,  400  linear  feet 7, 000. 00 

Raising  lock  walls  2  feet 2,280.00 

Dwelling  for  lock  tender,  land  for  same,  and  new  foundation  wall  oi 

old  dwelling 6,500.00 

Removing  portion  of  land  wall  of  lock  and  rebuilding  same 20, 000. 00 

Lengthening  dam  80  linear  feet  to  make  total  length  ^.5  feet,  includ- 
ing bank  paving  below  abutment 30,000.00 

Permanent  adjustable  iron  flashboards  on  dam,  605.5  linear  feet,  to  give 

2  feet  additional  depth  in  pool  and  on  lower  sill  of  lock  above 4, 844. 00 

Machinery  for  operating  lock  gates,  including  turbines 17, 400. 00 

MieoeJlaneoue  iteme. 

Dredging  for  channel  at  Brownsville,  fourth  pool 4, 120. 00 

Dredging  for  channel  at  Millsboro,  fifth  pool 6,680.00 

Steam  launch 5,000.00 

New  repair  steamer  with  snagging  appliances 45,000.00 

Dredge  boat  and  two  dump  scows 35,000.00 

Total 1,820,797.67 


DD6. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  object  of  this  improvement  is  to  give  an  open-river  navigation 
for  light-draft  boats  and  for  rafts,  by  means  of  contraction  works  and 
removal  of  obstructions. 

Operations  during  the  year  comprised  repairs  to  the  dams  and  dikes 
and  the  removal  of  some  obstructive  rocks  and  snags.  The  work  was 
under  the  immediate  supervision  of  Mr.  I.  Y.  Hoag,  jr.,  late  assistant 
engineer. 

Dam  at  Hickory. — One  hundred  feet  of  10  by  12  inch  timbers  and 
adjacent  paving  which  had  been  displaced  by  ice  during  the  previous 
winter  were  replaced,  restoring  the  work  to  its  original  condition. 
Materials  used  were  1,608  feet  B.  M.  of  oak  timber  and  140  cubic  yards 
of  stone.  Seventy-five  cubic  yards  of  gravel  backing  were  placed 
.above  the  dam.    The  cost  of  the  repairs  was  $377.23. 

Dam  at  Tionesta. — Small  undermining  of  the  abutments  had  caused 
some  settlement  of  the  stone  filling.  One  hundred  and  twenty-five 
cubic  yards  of  riprap  stone  was  used  in  restoring  the  fiUing  to  its 
former  condition,  at  a  cost  of  $104.80. 

Bed  Bank  Dike. — Decayed  timber  had  permitted  the  displacement  of 
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some  paving.  Thirty-two  cubic  yards  of  stone  was  recovered  from 
the  river,  and  the  paving  restored,  at  a  cost  for  labor  of  $23.62. 

CotcanshannocJc  dikes. — A  few  squares  of  paving  had  been  scoured 
out  and  a  part  of  the  riprap  stone  protection  to  the  bank  disturbed  by 
the  ice.  All  of  this  was  replaced  by  material  gathered  from  the  river 
bed,  at  an  expense  of  $54.80. 

Removal  of  obstructions. — On  September  12  two  small  working  parties, 
equipped  for  the  removal  of  bowlders  and  snags  which  had  been 
brought  into  the  channel- way  during  the  year,  commenced  operations 
at  Tionesta,  152  miles  above  the  mouth  of  the  river.  The  parties  cov- 
ered 128  miles  of  river  below  that  point,  and  suspended  work  on  Novem- 
ber 15.  One  thousand  three  hundred  and  seventy-three  cubic  yards  of 
bowlders  and  43  snags  were  removed  from  the  river  bed,  involving  an 
expenditure  of  $1,147.78. 

The  log  chute  at  Corydon  and  the  dams  at  Cornplanter,  Pithole,  and 
Six-Mile  Island  remained  in  good  condition  through  the  year.  The 
dam  at  Nicholsons  Island  being  abandoned,  nothing  was  done  with  it. 
The  condition  of  the  dam  changed  but  slightly.  It  is  believed  that  no 
serious  iiyury  has  been  sustained  by  any  of  the  structures  on  the  river 
during  the  past  winter.  A  small  amount  of  paving  has  been  displaced 
at  the  Red  Bank  Dike,  and  possibly  on  one  or  two  other  dikes.  Owing 
to  the  contraction  of  the  waterway  by  the  Hickory  Dam,  considerable 
scour  has  taken  place  along  the  channel  face  of  Hickory  Island,  and  a 
I)ortion  of  the  lower  end  of  the  island  has  been  washed  away  by  the 
strong  cross  current. 

It  is  expected,  for  the  latter  part  of  this  summer,  to  protect  the  island 
against  further  action  of  the  current,  to  make  the  needed  minor  repairs 
to  dams  and  dikes,  build  anew  dam  at  Nicholsons  Island,  and  to  extend 
the  Eed  Bank  Dike  about  800  feet.  This  dike  was  designed  to  improve 
the  most  tronblesome  ripple  on  the  river.  As  the  dike  fails  to  reach 
the  summit  of  the  bar,  the  improvement  has  only  been  partial. 

The  following  extract  from  a  report  by  Mr.  J.  W.  Arraa,  assistant 
engineer,  gives  a  history  and  description  of  the  Allegheny  Uiver 
improvement: 

The  first  appropriation  for  this  improvement  was  made  in  the  river  and  harbor  act 
of  March  8,  1879.  Almost  every  ripple  and  shoal  on  the  river  was  at  that  time 
obstructed  by  bowlders  varying  in  size  from  1  cubic  foot  to  many  cubic  yards. 
Many  of  the  larger  of  these  bowlders  were  exceptionally  dangerous  to  navigation, 
because  of  their  positions  in  the  channel,  bnt  their  most  objectionable  feature  lay  in 
the  fact  that,  taken  as  a  whole,  they  deprived  navigation  of  fully  1^  feet  of  the  low- 
water  navigable  depth  of  the  stream,  which  to  navigators  is  of  the  greatest  value. 
There  existed,  also,  in  many  instances,  islands  dividing  the  discharge  of  the  river 
almost  equally  between  duplicate  channels  and  several  extremely  long  shoals,  scat- 
tering the  water  evenly  in  a  wide,  shallow  sheet,  therebj^  causing  a  vast  amount  of 
trouble.  The  method  of  improvement  adopted  in  open-nver  navigation  comprised, 
first,  the  thorough  removal  of  all  bowlders,  snags,  wrecks,  and  abandoned  structures 
obstructing  navigation,  and,  second,  the  closing,  with  low  dams,  of  the  inferior  one 
of  duplicate  channels  where  islands  existed,  and  the  concentration  of  the  flow  of 
water  within  a  narrow,  defined  channel  by  the  construction  of  curved  and  spur 
dikes  at  extensive  shoals. 

The  work  accomplished  up  to  the  present  time  has  been  done  at  a  cost  of^  approxi- 
mately, $218,000.  It  has  resulted  in  practically  clearing  the  channel,  and  for  long 
distances  the  entire  river  bed,  of  obstructions,  and  in  the  erection  of  eleven  separate 
structures  for  the  improvement  of  the  channel  at  nine  different  localities.  The 
former  accomplishment  involved  the  removal  of  one  boat  wreck,  the  remains  of  the 
abandoned  piers  of  the  canal  aqueduct  at  the  mouth  of  Kiskiminetas  River,  about 
1,400  snags,  and  more  than  150.000  tons  of  rocks,  the  greater  portion  of  which  were 
reduced  to  manageable  proportions  with  the  use  of  dynamite  and  sledges,  and  hauled 
to  the  banks  on  drag  sleds.  In  this  direction  little  remains  to  be  done  aside  from 
the  removal  of  a  limited  number  of  smaller  bowlders  brought  to  light  from  year  to 
year  by  freshets  and  ice  gorges. 
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The  following  is  a  list  of  the  stractores  erected,  and  their  locations,  etc. 


LoMUty. 


Dlstanoe 

froni 
mouth. 


StmotiirB. 


Length. 


HeiKfaUi 

above  low 

water. 


When 
conatnioted. 


SixHflelslaml.... 
KioholsoDS  Island 
CowansbaDnock . . 

Do 

Do 

Bed  Bank 

Pithole 

Tioneeta 

Hickory 

Complanter 

Corydon « 


JTOm. 

6 

87 

47 

47.4 

48 

64 
148 
152 
157 
904 
209 


Dam 

...do.... 
Spur  dike. 

do 

Dam 

Dike 

Dam 

do.... 

do.... 

do .... 

Log  chute 


Feet. 

700 

1,000 

510 

535 

402 

1,739 

1,132 

298 

730 

334 

370 


FeeL 
3 
8 
4 
4 
2 
6 
8 
2 
8 
8 
0to3| 


1879 
1880 
1895 
1893  and  1894 
1893 
1889 
1891 
1883 
1891 
1890 
1887 


Except  the  dam  at  CowanshaDnocki  a  simple  riprap  stone  structure,  these  are  all 
timber  crib  work,  filled  with  broken  stone,  and  paved  with  same  on  the  top  and 
slopes  to  a  depth  of  from  12  to  18  inches.  In  addition  thereto  the  Corvdon  log  chnte 
and  Tionesta  Dam  on  its  lower  slope  have  also  a  6-inch  oak  covering  for  the  protec- 
tion of  rafts  passing  over  them.  The  elimination  of  timber  from  the  upper  portion 
of  the  Cowanshannock  Dikes,  and  the  substitution  therefor  of  a  stone-arched  pave- 
ment, also  marks  a  point  of  difference  In  their  construction.  These  works  have 
resulted  in  great  good  to  the  commerce  of  the  stream,  and,  with  the  exception  of  Red 
Bank  Dike  alone,  may  be  said  to  have  accomplished  the  desired  end.  Corydon  log 
chute  has  added  much  to  the  safety  of  rafting  over  the  milldam  across  the  main 
channel.  Tionesta  Dam  has  made  it  possible  to  bring  the  valuable  product  of  Tion- 
esta Creek  into  the  Allegheny  with  perfect  ease  at  any  staf^e,  and  other  structures 
have  maintained  an  excellent  low-water  channel  at  all  times  in  their  respective 
localities.  Red  Bank  Dike  was  designed  to  improve  the  most  troublesome  ripple  on 
the  river,  and  while  it  has  been  a  ereat  benefit,  yet  the  strong  cross  current  between 
it  and  the  summit  of  the  bar,  which  it  fails  to  reach  by  a  few  nundred  feet,  is  respon- 
sible for  its  failure  to  accomplish  all  that  is  required  of  it. 

Annually  slighji  repairs  have  been  required  on  some  of  these  works,  for,  as  in  all 
such  stractures  in  rivers  with  a  clean,  hard  bottom,  and  carrying  in  suspension  bat 
a  small  quantity  of  light  sediment,  the  interstices  in  the  paving  remain  more  or  less 
open,  thereby  contributing  to  the  displacement  of  the  paving  by  the  ice  and  freshets. 
Tne  decaying  ends  of  transverse  timbers  also  cause  breaches  in  the  adjoining  pave- 
ment. In  tins  respect  the  dam  at  Nicholsons  Island  has  been  the  greateat  sufferer, 
audits  annual  repairs,  necessitated  by  displaced  paving,  stone  filling,  and  eventually 
orib  work,  have  been  a  source  of  unusual  expense.  About  two  years  ago  the  ice  cut 
a  gap  of  such  proportions  through  the  entire  structure  as  to  lead  to  its  abandonment. 
Its  location,  perpendicular  to  the  axis  of  the  chute  at  a  considerable  distance  below 
the  head  of  tne  ripple,  was  largely  responsible  for  the  difficulty  experienced  in  main- 
taining it. 

Six  Mile  Island  Dam,  similar  in  design  and  location  to  that  at  Nicholsons  Island, 
was  also  a  source  of  much  trouble  until  1889,  when,  owing  to  a  wide  gap  out  through 
it  by  the  ice,  the  rear  portion  was  reconstructed  on  a  later  design,  since  which  time 
absolutely  no  repairs  have  been  required. 

Money  statement 

July  1, 1896,  balance  unexpended $19,694.39 

June  80,  1897,  amount  expended  during  fiscal  year 7,928.16 

July  1, 1897,  balance  unexpended 11,766.13 

July  1, 1897,  balance  avaUable - * 11,766.13 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


APPROPRIATIONS. 


March  8, 1879 $10,000.00 

June  14,  1880 20,000.00 

March  3, 1881 25,000.00 

August  2, 1882 16,000.00 

July  5,  1884 35,000.00 

August  5, 1886 80,000.00 

Angu8tll,1888 25,000.00 


September  19, 1890 $20,000.00 

July  13,  1892 25,000.00 

August  17, 1894 12,500.00 

June  3,  1896 1 12,500.00 

Total 230,000.00 
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COMMBRCIAL  STATISTICS. 

^Tlompiled  at  United  States  Engineer  Offloe,  Pittsbnrg,  P*.] 

The  river  trade  is  scattered  over  350  miles  of  river,  and  it  is  impracticable  to  obtain 
fall  record  of  it.  The  amount  reported  is  believed  to  be  less  than  the  actual  tonnage 
of  the  river. 


Articles. 


Bareos 

Bark 

Bottoms,  coal  boat. 

Cattle 

Coal 

Freight,  general.. 

Grain 

Gravel 

Hay 

Hogs 

Horses 

Lath 

Lumber 

Manure 


Quanti- 
ties. 


Ton*. 
0,166 

4,aoo 

82,436 

248 

7,003 

3,600 

360 

29,253 

1,092 

136 

315 

600 

92,692 

8,825 


Artieies. 


Palings 

Piles.. 

Poles,  braoe... 
Posts,  check., 

Posts,  pit 

Sand 

Sheep 

Shingles 

Staves 

Stone 

Ties,  railroad. 
Timber 

Total... 


Qnantl- 


Tans. 

51 

4,118 

8,000 

1,700 

6,717 

110,225 

179 

400 

1,500 

18,579 

875 

104,018 


436.668 


Passengers  carried,  18,208. 

In  addition  to  the  general  commerce  of  the  stream,  the  folloiring  are  only  the  more 
important  items  of  the  local  harbor  trade  in  the  Allegheny  River  at  Pittsburg,  viz, 
that  part,  2f  miles  long,  covered  by  the  pool  of  the  Davis  Island  Dam  in  the  Ohio 
River. 


Articles. 


Quanti- 
ties. 


Articles. 


Quanti- 
ties. 


Cars,  empty 

0ar8,loade<l , 

Coal 

I^ight,  general 

Gravel 

Lumber 

Ifanure 


Tout. 
86,700 

605,990 

405.119 
2.580 

286,468 
36,000 
16,790 


Piles 

Sand 

Staves 

Stone 

Ties,  railroad. 

Total... 


Tona. 

180 

167,878 

690 

6,400 

86,263 


1,701,068 


Passengers  carried,  9,665. 

A  comparison  of  the  above  with  the  statement  of  commercial  statistics  for  1893 
shows  an  increase  in  the  general  business  of  the  river  of  23  per  cent,  and  in  the  local 
harbor  tonnage  of  78  per  cent.  The  latter  trade  is  now  confined  to  that  portion  of 
the  river  coming  within  the  influence  of  the  Davis  Island  Pool,  a  length  of  2^  miles, 
and  a  marked  increase  is  sure  to  follow  the  completion  of  the  Herr  Island  Dam, 
which  will  extend  the  navigable  depth  of  the  Pittsburg  Harbor  beyond  the  large 
manufacturing  establishments. 

Bridges  oompleied  over  Allegheny  River  and  it»  hraneihee,  not  prmfieuelg  reported. 


Ifs^ 

Kind. 

Spans. 

Channel  span. 

Name. 

Clear 
width  on 
lowwater 

Une. 

Clear 
height 
above  nor- 
mal pool 
leveT 

Name  of  river. 

WreepoTt 

MiUs. 
28.6 

Iron  truss,  highway.. 

8 

Feet. 
290.6 

Feet. 

45 

• 

Allegheny. 

V0TB.->-The  Philadelphia  and  Erie  Railroad  bridge  at  Warren,  Pa.,  187.1  miles  above  the  mouth  of 
the  river,  was  changed  from  a  covered  wooden  tmas  to  an  open  iron  trass,  the  superstructure  being 
erected  on  the  old  piers. 
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Bridges  authoiized  and  under  construction  at  end  of  year. 


Dia- 
lance 
above 
mouth. 

Channel  span. 

Name. 

Kind. 

Spans. 

Clear 
width  on 
low-water 

line. 

Clear 
hoi);bt 
above  nor- 
mal pool 
level. 

Name  of  river. 

Butler   and   Pitt4)barf: 
Railroad  at  Denny. 

MiUt. 
14.2 

Iron  truss,  railroad . . . 

4 

Fut. 
600 

Feet. 

65 

Allegheny. 

Name. 

Dateof  iasuo 
of  charter 

or  approval 
of  act  of 
Congress. 

Dateof 
approval  of 

plans  by 

SecreUry  of 

War. 

ment  of  work 
prescribed  by 
charter  or  by  act 
of  Congress. 

Date  of  oomple- 
lion  of  work  pre- 
scribed by  char- 
ter or  by  act  of 
Congress. 

Bntler  and  Pittsburg  Railroad 
at  Denny. 

June  11, 1896 

Aug.  18, 1896 

One  year  from 
date  of  act 

after. 

Bridges  authorized,  but  whose  construction  had  not  been  commenced  at  end  of  year. 


Name. 


Dis- 
tance 
above 
mouth. 


Kind. 


Spans. 


Channel  span. 


Clear 
width  on 
low-water 

line. 


Clear 

height 

above nor 

malpool 

level. 


Name  of  river. 


Tarentum  . 
Kensingten 
Creighton  . 


MiUi. 


20.3 
20.4 


Iron  trass,  highway. 

do 

....do 


FeH. 

298 
300 
297 


Feet. 


Allegheny. 

dJ; 


Name. 


Date  of  issue  I     Date  of 
of  charter    '  approval  of 

or  approval       plans  by 
of  net  of       Secretary  of 
Congress.  War. 


Date  of  commence- 
ment  of  work 
presoribed  by 
charter  or  by  act 
of  Congress. 


Date  of  comple- 
tion of  work  pre- 
scribed by  cbar- 
ter  or  by  act  of 
Congress. 


Tarentum... 

Kensington . 
Creighton... 


Mar. 


July  10, 1893 
Apr.  28, 1894 


7,1893  j  Feb.  27, 1894  j do. 


Two   years  flrom 
date  of  charter.a 
do 


Five  years  there, 
after. 
Do. 
Do. 


a  Company  chartered  by  State  of  Pennsylvaniab 


DD7. 

CONSTRUCTION  OF  LOCKS  AND  DAMS  AT  HERR  ISLAND,  ABOVE  THE 
HEAD  OF  SIX-MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY 
RIVER. 

Of  these  works,  the  Herr  Island  Lock  is  under  constraction.  This 
is  a  concrete  lock  of  an  available  capacity  of  chamber  of  65  feet  by  286 
feet  2  inches,  with  a  least  depth  of  water  over  the  sills  of  8  feet  at  pool 
level,  and  having  a  7-foot  lift.  The  lock  and  miter  walls  rest  on  con- 
crete foundations,  which  were  started  from  the  bottom  of  a  dredged  pit 
30  feet  below  the  pool  of  the  Davis  Island  Dam  in  the  Ohio  Eiver. 

At  the  beginning  of  the  year  the  foundation  walls  had  been  built  to 
a  height  of  22  feet  below  the  Davis  Island  pool,  a  2-foot  concrete  floor 
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laid  at  the  bottom  of  the  pit  over  the  chamber  area,  and  a  gravel  fill- 
ing made  on  the  floor  and  h gainst  the  sides  of  the  pit  ontside  of  the 
foundation  walls  to  11  feet  below  pool  level. 

Daring  the  year  the  lock  and  head  walls  were  completed,  and  the 
foundations  of  the  miter  walls  partly  laid. 

The  plan  of  foundation  for  the  lock  masonry  was  designed  by  Maj. 
B.  L.  Hoxie,  Corps  of  Engineers,  engineer  in  charge,  after  a  cofferdam 
had  proven  unsatisfactory  from  excessive  leakage  through  the  loose 
gravel  of  the  river  bed.  The  work  has  been  under  the  immediate  charge 
of  Major  Hoxie,  or  of  Mr.  J.  W.  Arras,  assistant  engineer.  The  follow- 
ing is  from  a  report  by  Mr.  Arras : 

Operations  on  the  construction  of  this  improyement  beffan  in  June,  1893,  and  dar- 
ing that  season  the  cofferdam  for  the  lock  was  built  and  such  fhrther  preparatory 
Work  performed  as  wonld  provide  an  early  start  on  the  erection  of  the  lock  in  1894. 
Owing  to  some  difficulty  with  leakage  through  and  under  the  cofferdam,  nothing  of 
importance  was  accomplished  that  season  until  very  late  in  the  fall,  when,  under  a 
change  from  the  original  plan  of  construction  of  the  lock  to  one  contemplating  the 
erection  of  the  foundation  walls  under  water,  the  necessary  excavation  and  a  bare 
start  on  the  construction  of  the  concrete  form  for  the  walls  were  made,  when  the 
inclemency  of  the  weather  necessitated  a  suspension  of  operations.  In  1895,  after 
removing  what  remained  of  the  form  constructed  in  the  previous  season,  and  a  con- 
siderable quantity  of  gravel  that  had  washed  into  the  excavation  during  the  win- 
ter, the  concrete  lorm  lor  the  lock  foundation  was  built  in  a  depth  of  30  feet  of  water, 
measured  from  the  surface  of  the  Davis  Island  pool,  and  fillea  with  concrete  of  nat- 
ural hydraulic  cement  to  a  height  of  22  feet,  or  within  8  feet  of  the  surface  of  the 
Davis  Island  pool.  After  laying  a  concrete  floor  2  feet  in  thickness  over  the  entire 
area  of  the  lock  chamber  at  the  bottom  of  the  excavation,  the  chamber  area  and 
the  space  between  the  outer  side  of  the  form  and  the  excavated  slopes  at  the  side 
were  refilled  with  river  gravel  to  within  3  feet  of  the  general  level  of  the  top  of  the 
concrete  or  11  feet  under  the  level  of  the  Davis  Island  pool. 

This  was  practically  the  status  of  the  work  at  the  beginning  of  the  past  fiscal 
year,  except  that  preparatory  to  erecting  the  lo<:k  walls  the  stone  for  the  ends  of  the 
buttress  walls  ana  miter  sills  had  been  cut,  the  gap  in  the  lower  wing  of  the  cofier- 
dam  closed,  and  the  pumps,  derricks,  and  other  machinery  set  and  fitted  up  ready  for 
operation.  The  year  throughout  was  not  at  all  a  favorable  one  for  the  prosecution 
of  river  improvement  work  in  this  vicinity,  and  considerable  delay  was  experienced 
in  making  a  beginning  because  of  incessant  rains,  producing  in  rapid  succession 
rises  which  kept  the  cofferdam  submerged  most  of  tiie  time.  The  first  attempt  to 
commence  work  was  made  on  July  13,  but  barely  had  the  water  in  the  inclosure  been 
lowered  to  the  level  of  the  foundation  walls,  and  the  heavy  deposits  of  sediment 
removed  from  them  when  a  sudden  rise  occurred,  submerging  the  entire  work.  The 
water  receded  quickly,  and  on  July  19  the  pumps  resumed  work.  When  practically 
the  same  stage  as  on  the  former  trial  bad  been  reached,  there  followed,  on  July  22, 
another  rise,  which  also  in  a  few  hours  covered  the  cofferdam.  This  rise,  however, 
proved  disastrous,  in  that  a  serious  break  occurred  in  the  outer  wall  of  the  dam  near 
the  head  of  the  inclosure.  This  portion  of  the  dam,  which  had  been  exposed  to 
heavy  scour  on  both  sides,  had  been  undermined  repeatedly  and  emptied,  and  when 
last  refilled  had  inclined  inward  at  the  top  about  8  feet  from  a  vertical.  The  struc- 
ture bein^  thus  materially  weakened  was  tied  back  to  a  large  protection  crib  on  the 
Outside  with  a  heavy  iron  rod.  Notwithstanding  Uiis  precaution,  however,  the  exces- 
sive pressure  of  a  9-foot  head  rapidly  approaching  tne  top  of  the  structure,  finally 
caused  it  to  break,  and  165  linear  feet  of  the  dam  was  destroyed.  Fortunately  the 
disaster  had  been  anticipated  and  the  entire  working  force  taken  out  of  the  inclosure 
and  the  working  plant,  which  at  the  time  was  moored  within,  amply  secured  for 
such  an  emergency.    Consequently  no  loss  was  sustained  save  that  to  the  cofferdam. 

Immediately  preparations  were  made  for  speedily  repairing  the  break.  All  of  the 
wreckage  was  secured  and  the  additional  new  material  procured  and  timber  framed. 
The  water  did  not  again  reach  a  working  stage  until  August  14,  when  the  work  of 
restoring  the  cofferdam  was  started.  In  six  days  the  timber  work,  except  the  deck- 
ing, was  in  place,  and  two  days  later  the  interior  filling  was  completed  and  the  pumps 
a^ain  set  to  work  unwatering  the  inclosure.  Having  been  allowed  no  time  to  settle, 
the  filling  material  in  the  newly  constructed  portion  of  dam  was  in  a  semifluid  state 
and  unstable,  and  hence  care  was  exercised  in  lowering  the  water  on  this  occasion  as 
a  precaution  against  weakening  the  structure.  When  empty  the  inclosure  disclosed 
fully  li  feet  of  mud  deposited  over  the  entire  area  by  the  recent  freshets.  This  was 
removed  from  the  walls  as  before  by  applying  a  powerful  Jet  of  water  from  a  section 
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of  hoee  attached  to  a  4-iiioh  centrifo  ml  pamp .  Similar  deposi  to  of  sediment  were  also 
foand  to  have  occnrred  in  the  landing  for  material  boats  at  the  head  of  the  coffer- 
dam, to  remove  which  the  services  of  a  steam  dredge  were  secured.  During  the  period 
of  high  water  a  heavy  storm  also  blew  down  the  smokestacks  of  the  steam  plant, 
completely  wrecking  them  and  seriously  injuring  the  water  and  steam  lines.  New 
stacks  were  erected  and  the  pipe  line  repaired. 

On  August  28  the  foundation  walls  were  ready  for  the  laying  of  concrete,  and  a 
few  days  were  devoted  to  bringing  them  up  to  an  even  surface  at  an  elevation  of  7 
feet  below  the  level  of  the  Davis  Island  Pool  for  the  reception  of  the  lock  walls. 
The  wall  at  the  head  of  the  look  chamber,  10  feet  in  thickness,  was  also  raised  to  the 
proposed  level  of  the  miter  sill,  13  feet  under  the  level  of  the  Herrs  Island  Pool,  and 
that  at  the  lower  end  of  the  chamber  to  an  elevation  2  feet  lower.  This  work  was 
finished  on  September  3,  and  the  construction  of  the  lock  walls  commenced.  It  was 
deemed  advisable  to  start  the  river  wall  first.  After  permitting  the  wat-er  in  the 
inclosure  to  rise  about  4  feet,  the  valves  in  that  wall,  8  in  number,  each  4^  feet  in 
diameter,  were  placed  in  position  by  the  derrick  boat.  The  water  was  then  lowered 
to  its  former  level,  the  valves  set,  and  the  centers  for  valve  openings  and  culverts 
built.  This  completed  the  preliminary  work  preparatory  to  the  setting  of  stone  at 
the  ends  of  the  buttresses  and  the  laying  of  concrete  in  the  wall. 

The  method  employed  in  the  laying  of  concrete  in  the  walls  was  exceedingly  sira- 
le,  involving  no  difficult  and  expensive  construction  of  form  with  heavy  bracing  to 
old  the  same  in  position  during  the  process  of  setting  of  the  cement.  Building 
proceeded  in  1-foot  courses,  covering  the  entire  wall.  The  form  was  constructed 
of  2  by  12  inch  hemlock  planking,  20  feet  in  length,  set  on  edge,  the  ends  being 
halved  to  form.  2-inch  lap  splices.  To  prevent  the  form  planks  from  spreading, 
i-inch  iron  tie  rods  were  introduced  at  intervals  of  6  feet  8  inches  in  sncb  arrange- 
ment as  to  place  a  rod  at  each  splice.  Alongside  each  tie  rod  was  placed  a  2  by 
12  inch  hemlock  spacer,  primarily  to  maintain  the  uniform  thickness  of  the  wali, 
and  secondarily  to  secure  a  moderately  well-defined  vertical  seam  in  the  wall  at 
each  tie  rod.  The  spacers  were  so  arranged  as  to  place  within  alternate  spaces 
two  of  the  rods.  When  an  accurate  alignment  of  the  lock  face  of  the  form  had 
been  secured  and  the  spaces  containing  rods  well  sprinkled  with  water,  the  concrete 
was  placed  therein  and  thoroughly  rammed  with  20-ponnd  cast-iron  rammers.  After 
laying  the  concrete  in  these  spaces  throughout  an  entire  course,  the  force  returned 
to  the  original  starting  point  and,  after  removing  the  spacers,  proceeded  to  fill  the 
intermediate  spaces  in  the  same  way,  completing  the  course.  As  this  work  of  finish- 
ing a  course  pro|rressed,  the  carpenter  force  followed  closely  with  the  constniotion 
of  the  form  tor  uie  next  course,  so  that  the  work  of  laying  concrete  went  on  con- 
tinuously, no  intermission  occurring  between  the  completion  of  one  course  and  ^e 
erection  of  the  form  for  the  next  succeeding  one. 

The  stone  at  the  ends  of  the  buttress  walls  were  set  as  the  laying  of  concrete  per- 
mitted. This  stone  was  dressed  during  the  previous  year  and  stored  on  the  Govern- 
ment lot  on  the  opposite  bank  of  the  river.  As  needed,  it  was  transported  to  the 
lock  on  a  shallow  boat  and  transferred  to  the  small  concrete  scows  in  the  inclosure 
by  a  wooden  derrick  erected  on  the  cofferdam  for  the  purpose.  In  the  scows  the 
stone  was  conveyed  to  tiie  lock  walls  and  set  with  the  dernok  boat. 

The  laying  of  concrete  in  the  lock  wall  proper  on  the  river  side  of  the  lock  was 
commenced  on  September  8  and  continued  without  interniption  until  September  23, 
during  which  time  the  wall  was  raised  8  feet,  or  to  an  elevation  of  1  foot  above  the 
level  of  the  Davis  Island  Pool.  Operations  on  this  wall  were  then  temporarilv  sus- 
pended and  attention  directed  to  the  lower  level  of  the  laud  wall.  The  Water  m  the 
inclosure,  which  had  been  permitted  to  rise  as  the  concrete  work  progressed,  was 
again  lowered  to  the  level  of  the  foundation  walls,  the  valve-opening  centers  in  the 
river  wall  removed,  and  the  valves  and  centers  for  all  openings  in  the  land  wall  set. 
This  work  was  completed  on  September  28,  when  the  laying  of  concrete  began.  On 
September  30  operations  were  interrupted  by  a  very  sudden  rise,  mainly  out  of  the 
Mouongahela  River.  This  rise  was  also  one  of  the  most  rapid  of  which  there  is 
record  here,  having  attained  at  one  time  a  rate  of  22  inches  per  hour.  It  required 
only  a  short  time  to  submerge  the  entire  work.  The  maximum  stage  reached  was 
13.5  feet  above  low  water,  and  operations  were  suspended  for  one  week.  When -the 
rise  had  subsided,  work  was  resumed  and  not  again  interrupted  until  October  14, 
when  the  water  again  rose  over  the  cofferdam,  causing  a  loss  of  four  days.  On  Octo- 
ber 28  the  land  wall  had  been  built  to  the  height  of  15  feet  above  the  foundation 
level,  or  8  feet  above  the  Davis  Island  Pool.  Up  to  this  time  the  concrete  had  been 
run  from  the  mixers  directly  into  the  small  scows,  and  from  these  shoveled  into 
place  on  the  walls.  The  land  wall  having  reached  the  limit  of  cast  for  shovelers, 
this  method  was  stopped  and  preparations  made  for  hoisting  the  concrete  into  place 
with  the  derrick  boat. 

This  necessitated  a  complete  change  in  the  handling  of  all  materials  and  the 
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abandonment  of  the  cofferdam  in  order  to  ran  the  sand  and  gravel  boats  into  the 
cofferdam  iuclosure  within  the  reach  of  derrick  No.  2.  Derrick  No.  3,  at  the  head  of 
the  cofferdam,  which  had  been  used  for  transferring  the  sand  and  gravel  tubs  from 
the  boats  to  the  tramway  conveying  same  to  the  mixer  bins,  was  dismantied,  and  the 
hoisting  engine,  with  boiler  attached,  removed  to  the  derrick  boat.  The  small  scows 
were  again  fitted  up  for  carrying  damping  tubs  and  the  river  bed  under  the  mixers 
excavated  to  a  sufficient  depth  to  accommodate  them  at  a  low  stage  of  water.  WhUe 
these  alterations  were  in  progress  the  cofferdam  iuclosure  was  unwatered  for  the 
last  time,  and  all  centers  and  forms  in  culverts  and  openings  communicating  with 
the  river  face  of  the  walls  removed,  and  the  culvert  openings  rounded  with  concrete 
to  the  diameter  of  the  valves.  A  gap  50  feet  wide  wjut  then  cut  through  the  outer 
wall  of  the  cofferdam,  above  the  head  of  the  lock,  and  dredged  to  a  depth  of  9  feet 
below  the  surface  of  Davis  Island  Pool,  for  the  passage  of  material  boats.  These 
changes  in  plant,  cofferdam,  etc.,  required  two  days  to  complete,  and  on  October  31 
the  laying  of  concrete  was  resumed.  On  November  17  both  walls  had  been  built  to 
within  one  course,  less  than  1  foot,  of  their  final  height.  The  next  eight  days  were 
devoted  to  laying  this  top  course  or  coping,  which  was  necessarily  tedious,  owing  to 
the  introduction  of  a  network  of  forms  for  the  operating  maohineiy  for  tne  valves, 
turbine,  and  gates,  and  the  setting  of  snubbing  posts,  etc.  In  method  of  construc- 
tion the  coping  differs  from  the  concrete  underneath  only  in  that  it  was  laid  in  one 
continuous  course.  It  was  uniformly  rammed  to  a  level  surface,  the  rounded  edges 
shaped  with  concave  hard- wood  rammers,  and  the  whole  troweled  suiootii.  The 
walls  were  completed  on  November  25,  having  been  under  construction  three  months, 
the  work,  however,  being  performed  in  sixty-three  working  days,  daylight  only  being 
utilized.  Throughout  the  laying  of  concrete  special  care  was  taken  to  avoid  condi- 
tions which  might  serve  to  its  detriment.  During  hot  weather  the  surfaces  of  newly 
laid  concrete  exposed  to  the  rays  of  the  sun  were  kept  continually  moistened  to 
insure  proper  setting.  Also,  no  concrete  was  placed  during  heavy  rains,  or  in  freez- 
ing weather;  and  when  the  conditions  favored  low  temperatures,  ample  allowance 
was  made  for  the  setting  of  cement  in  advance  of  the  freezing  point. 

The  lock  walls  are  400  feet  in  length,  9  feet  in  thickness,  increasing  to  16  feet  at 
the  buttresses,  and  20  feet  high  above  the  foundation  walls,  the  top  e&vation  being 
12  feet  above  the  level  of  the  Davis  Island  pool.  The  concrete  used  in  their  con- 
struction was  composed  of  1  part  Portland  cement,  2^  parts  sand,  and  4i  parts  clean 
washed  river  gravel,  except  in  the  coping  and  bottom  courses,  where  the  cement  only 
was  increased  33  per  cent.  At  first  the  gravel  was  limited  to  2  inches  and  one-half 
inch  in  its  larger  and  smaller  diameters  respectively,  but  after  a  few  days' trial  it  was 
decided  to  limit  it  only  in  its  larger  dimension  to  li  inches  in  diameter.  Later,  when 
the  walls  were  aboutone-half  constructed,  this  dimension  was  again  reduced  to  1  inch. 
In  preparing  the  concrete  a  minimum  proportion  of  water  was  used,  so  that  when 
rammed  to  its  utmost  compressibility  a  showing  of  moisture  on  the  surface  was  barely 
perceptible.  From  repeated  examinations  of  the  work  there  can  be  no  doubt  that  an 
artificial  stone  of  a  reasonable  density  and  hardness  has  been  produced.  At  the 
same  time,  there  are  no  visible  indications  in  the  exposed  faces  of  the  walls  of  any 
cracking,  swelling,  or  other  defects  occasionally  developing  in  concrete  work. 

Five  thousand  nine  hundred  and  twenty-four  cubic  yards  of  concrete,  measured  in 
place,  was  laid  during  the  season,  in  which  were  used  8,195  barrels  of  cement,  or 
1.38  barrels  cement  per  cubic  yard  of  concrete.  Of  the  cement,  6,195  barrels  were 
''Atlas ''  Portland,  an  American  brand,  and  2,000  barrels  ''Josson,''  a  Belgian  Port- 
land. These  cements  were  subjected  to  a  system  of  rigid  tests,  which  they  with- 
stood satisfactorily. 

Immediately  upon  the  completion  of  the  lock  walls  the  pumping  plant  was  dis- 
mantled and  removed  to  the  storehouses  and  as  much  as  possible  of  the  cofferdam 
taken  out  for  use  in  constructing  cofferdams  across  the  ends  of  the  lock  chamber. 
The  wooden  derri(;k  on  the  head  wall  of  the  cofi'erdam  was  also  taken  down  and 
stored  on  the  bank.  In  removing  the  cofferdam  the  plank  sheeting  was  drawn  by 
the  derrick  boat  and  the  condition  of  all  materials  preserved  for  further  use. 
During  the  month  of  December  the  cofferdams  at  the  ends  of  the  lock  chamber, 
each  55  feet  long,  12  feet  wide,  and  built  to  the  height  of  6  feet  above  the  level  of 
Davis  Island  pool,  were  constructed  from  the  materials  so  recovered,  except  a  small 
quantity  of  gravel  filling. 

On  December  29  the  4-inch  centrifugal  pump  was  put  in  position  and  the  nn water- 
ing of  the  lock  chamber  commenced.  Itrecpiired  but  a  few  days  to  empty  the  Inclo- 
safe,  indicating  the  presence  of  only  a  small  amount  of  leakage  in  the  walls  and 
floor  of  the  lock.  A  crib- work  foundation  for  derrick  No.  3,  which  had  been  removed 
to  the  lock,  was  constructed  near  the  upper  miter  wall,  but  further  operations  were 
prevented  through  the  inclemency  of  the  weather.  However,  the  water  was  kept 
out  of  the  chamber  until  the  rise  and  general  break  of  the  ice  on  February  6,  when 
it  was  permitted  to  flood  the  iuclosure  and  work  was  suspended  for  the  winter. 
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The  ice  at  this  time,  although  very  heavy,  and  the  freshet  on  Fehraary  24,  which 
reached  the  height  of  29.5  feet  above  low  water  at  PittHbnrg,  resulted  iu  absolutely 
no  injury  to  the  work.  Owing  to  continued  hi^h  water  no  attempt  to  empty  the 
chamber  was  made  until  April,  when  after  pamping  two  days  the  water  again  rose, 
submerging  the  cofferdam  and  causins  a  further  delay. 

The  water  having  reached  a  favorable  stage,  operations  wore  resumed  on  .Inne4. 
After  a  few  days'  pumping,  in  order  to  drain  as  much  as  possible  the  water  retained 
in  the  large  deposits  of  sediment^  derrick  No.  3  was  erected  within  reach  of  the 
upper  miter  sill  and  the  quoin  blocks  omitted  in  constrncting  the  lock  walls  and 
the  excavation  for  the  miter  walls  commenced.  When  the  excavation  had  been  car- 
ried to  a  depth  of  16  feet  below  the  surface  of  the  Davis  Island  pool,  the  original 
concrete  foundation  laid  under  water  was  reached. 

«  •  •  •  •  •  • 

At  the  end  of  the  fiscal  year  the  placing  of  concrete  in  the  foundation  for  the 
upper  miter  sill  was  in  progress  at  an  elevation  of  4  feet  below  the  bottom  of  the 
sill.  Some  work  had  also  been  accomplished  on  the  setting  of  the  anchorage  bolts 
for  the  gate  cushions.  In  the  construction,  etc.,  of  the  sills  and  quoin  blocks  the 
concrete  and  stone  are  conveyed  to  the  lock  iu  small  scows  and  placed  in  position 
by  the  large  iron  derrick  stationed  in  the  lock  chamber.  The  completion  of  the  miter 
sills  and  quoin  blocks  and  the  construction  of  the  lock  floor  are  about  all  that  can 
be  done  to  advantage  on  the  lock  until  after  the  dam  has  been  constructed. 

Summary  of  work  performed  and  maieriaU  expended  during  the  year. 

Cofferdam  erected linear  feet..  275 

Excavation  made : 

Dredging  landings  and  gap  in  cofferdam cubic  yards . .  650 

For  miter-sill  foundations do 440 

Concrete  laid,  measurement  in  place: 

In  foundations  for  lock  walls cubic  yards. .      533 

In  lock  walls do 5,391 

In  miter-sill  foundations do 171 

6,095 

Valves  set  (4^  feet  diameter) number..  16 

Snubbing  posts  set do 8 

Stone  set  in  ends  of  buttresses cubic  yards. .  176 

Hemlock  lumber : 

In  cofferdams feet  B.  M..  37,000 

In  concrete  forms do 74,000 

Gravel  and  clay  filling  in  cofferdatna cubic  yards..  1, 470 

Gravel  in  concrete do 4,602 

Sand  in  concrete do 2,660 

Cement barrels..  8,481 

The  act  of  Jane  3,  1896,  provided  for  commencing  construction  of 
locks  and  dams  (Nos.  2  and  3,  Allegheny  Elver)  above  the  head  of  Six 
Mile  Island  and  at  Springdale  and  authorized  their  completion  under 
the  continuing-contract  system. 

A  general  project  for  the  construction  was  prepared  and  approved; 
negotiations  made  for  the  lands  required  for  sites  for  locks  and  abut- 
ments of  dams;  plans  and  specifications  drawn;  the  work  advertised 
for  bids,  and  contract  entered  into. 

Part  of  the  needed  lauds  has  been  acquired  .by  the  United  States, 
and  it  is  expected  that  active  operations  of  construction  will  be  com- 
menced shortly. 

These  new  locks  and  dams  will  extend  slack  water  having  6  feet  least 
channel  depth  from  the  Herr  Island  pool  17  miles,  or  to  Natrona. 

The  dams  are  to  be  made  of  timber  and  the  locks  of  concrete.  The 
lifts  of  the  locks  will  be  11  and  12  feet  and  the  depths  of  water  on  the 
lower  and  upper  sills  7  and  8  feet,  respectively,  at  pool  levels.  The 
useful  dimensions  of  the  lock  chambers  are  to  be  b^  by  289.5  feet. 
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Mimey  statement. 

Jaly  1, 1896,  bftlanoe  unexpended $71,511.11 

Amoont  appropriated  by  sundry  ciyil  act  approved  June  4, 1897 350, 000. 00 

421,511.11 
June  90, 1897,  smonnt  expended  daring  fiscal  year 55,997.09 

Jnly  1, 1897,  balance  unexpended .• 365,514.02 

Jnly  1, 1897,  oatotanding  liabilities 4,484.41 

Joly  1, 1897,  balance  available 361,029.61 

(Amount  ^estimated)  required  for  completion  of  existing  project 544, 500.00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  272, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPKOPHIATIONS. 


Augusts,  1886 $37,500 

August  11, 1888 35.000 

Heptember  19, 1890 35,000 

July  18, 1892 40,000 

August  17, 1894 40,000 


June  3, 1896 $50,000 

June4,1897 350,000 

Total 587,500 


Ahtiraci  of  proposaU  for  building  locks  and  dams  Nos,  t  (Six  Mile  Island)  and  S 
(^pringdale)  in  the  Jlleghtny  BiveTf  opened  at  If  m.  April  t7, 1897,  by  Afaj.  Chas,  F, 
PowelL  Corps  of  Engineers. 

LOCK  NO.  2. 


HatorioU. 


Qoanti- 
ties. 


Ko.  1.— Sloan, 

Mollvain  &  Ott 

Bros.,  Alloglieny, 

Pa. 


Sate. 


Amount. 


No.  2 T.V.Hoag, 

Jr.,  PitUburg. 
Pa. 


Bate.    Amonnt. 


No.8.— CLMc 
Donald  Pitta- 
burg,  Pa, 


Rate.    Amount 


For  lock  and  abuimmiL 


Grubbing  and  clearing 

Bxeavation : 

Earth onbioyarda. 

Haidpaa do... 

Book.... .>•«■•■«. •■••••>••  .do... 

Snbuikment do... 

Gonorete: 

Natural  oement do... 

Portland  oement do... 

Stone  tilling  inoribs do... 

Stone  paying  of  oriba. .  square  yards . 
Stone  paring  of  river  bank — do. . . 
White  oak— 

In  gates feetB.M. 

Qaolaaaiid  sDla do... 

Criba,  abutment,  and  spars. do. . . 

Hemloek  in  oriba do... 

IMflbolti  in  oriba pounds. 

For  dam, 

White-eak  timber feetB.M. 

Hemlock  timber do — 

White-oak  sheeting  on  back  of  dam, 

feetB.M 

Biprap  stone  fllllng cubic  yards . . 

Dnitbolts pounds.. 

Dredging  foundation. .  .cubic  yards. . 

BefllUngfordam do — 

Backing  of  dam do — 

Hemlock  pilea,  in  place 

Hemlook  sheeting  and  scantling  in 

fitundation feet  B.  M.. 


6,8M 

60 

1.883.5 

73,064 

8,883 

12,341 

4,083 

388 

6,892 

64,706 
7,050 
82,018 
118,788 
14,600 


783,000 
658,700 

74,100 
22.120 
176, 100 
54,300 
33,800 
6,100 
05 

150,144 


$0.22 

.75 
1.75 
.48 

8.50 
4.90 
1.25 
1.20 
1.50 

47.00 
60.00 
44.00 
10.50 
.017 


80.00 
19.50 

28.00 
1.00 
.017 
.17 
.16 
.15 
4.32 

16.00 


$13.00 

1,400.52 

37.50 

8, 206. 13 

35,070.72 

12, 073. 17 
61,581.59 
5,078.75 
441.80 
10,838.00 

2,575.51 

477.00 

3,808.70 

2,218.44 

248.20 


28,490.00 
12,844.65 

2,074.80 
22,120.00 
2,903.70 
9,231.00 
5,408.00 
015.00 
410.40 

2,546.80 


$5.00 

6.00 

5.00 

.80 

7.00 
9.00 
2.00 
1.00 
1.00 

80.00 
80.00 
40.00 
25.00 
.02i 


40.00 
25.00 

40.00 
2.00 
.02* 
.10 
.10 
.10 

10.00 

50.00 


$100.00 

31,830.00 

250.00 

9,417.50 

21,919.20 

28,541.00 
111,080.00 

8.12G.00 
388.00 

6,892.00 

8,287.88 

477.00 

8,280.84 

2,844.15 

365.00 


81,820.00 
16,467.50 

2,964.00 
44,240.00 
4.402.50 
5,430.00 
3,380.00 
610.00 
950.00 


$0.50 

.80 

L50 

.85 

4.64 
6.74 
1.25 
1.90 
1.00 

50.00 
50.00 
24.00 
18.00 
,03| 


24.40 
17.76 

21.50 
1.10 
.03i 
.25 
.23 
.23 
9.00 


7,957.20     25.00 


$1.00 

8, 188. 00 

40.00 

2,826.25 

25,572.40 

15,604.82 
83,178.34 

6,078.75 
690.20 

6,892.00 

2,730.90 

897.50 

1,968.88 

2,047.70 

61L00 


10, 105. 20 
11,691.03 

1,508.15 
28, 322. 80 

8, 183. 50 
13,675.00 

7,774.00 

1,403.00 
855.00 

8, 078. 60 


Total., 


To  pay  for  use  of  United  States  plant. 
Samples: 
Sand 


220,402.88 
500.00 


841,488.57 
3,010.50 


GraTsl . 


Poor 

Bxeellent . 


248, 201. 01 
500.00 


Fair Poor. 

Good ■  Excellent. 


BNO  97 153 
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Abstract  of  projtotiah  for  httiUUug   lochs  a  id  damn   \c»».  ^  r^t>  Milr  hfaml)  and  S 
{SpriMffdale)  in  ihn  AlUyhntif  L'irtVf  etc, — i'oiitiiiiie<l. 

LOCK  NO.  2— Continued. 


HOerials. 


Qnaiiti. 
tlet. 


No.4 MoArthur 

Brothers  Co., 
Chicago,  HL 


Bate.    Amoant. 


No.6.-TheBar- 
nett  A  Record 
Co.  " 


No.6.— TbeT.A. 
OU)en>ie  Co., 
Ptttoharg,  Pa. 


Bate.    Ameant 


Grabbing  and  dearliig. 
Bzcarattan: 

Earth 

Hardpan 


.eabioyarda. 

..do... 

.•••■....do. .. 
do... 


Natural  oement do.... 

Portland  oement do — 

Stone  filling  in  cribs do — 

Stone  paring  of  cribs . .  sqaare  yards . . 
Stone  paving  of  river  bank. . .  .do — 
White  oak- 

IB  gates fBetB.H.. 

Qnoins  and  sills do 

Oribs,  abutment  end  spars.do. . .. 

Hemlock  in  cribs do... 

DziAbolts  in  cribs ponnds. 

Fordam. 

White^Mk  timber feetB.M. 

Hemlock  timber do. . . 

WhiteHMkk  sheeting  on  back  of  dam, 

flMtB.M .; 

BIprap  stone  filling onbic  yards. 

Dnftbolts poonds. 

Dredging  foundation . .  .cable  yards. , 

Befilfingfordam do... 

Backing  of  dam do... 

Hemlock  piles,  in  place 

Hflmlook  sheeting  and  soantling  in 

foundation feet  B.M. 


6,166 

60 
1,888.5 
73,064 

8.868 
12,841 
4,063 
868 
6,888 

64,786 
7,850 
88,016 
118,766 
14,600 


788,000 
658,700 

74,100 
22.120 
176,100 
54,800 
88,800 
6,100 
86 

158,  lU 


n.80 

LOO 

6.00 

.64 

6.80 
6.60 
L40 
L60 
1.60 

76.00 
86.00 
81.00 
22.00 
.04 


82.00 
24.00 

42.00 
L40 
.04 
.20 
.20 
.80 
8.00 

60.00 


61.100.00 

8,276.80 

60.00 

8.417.50 

80.454.66 

17,828.80 

88,216.60 

6.688.20 

668.00 

10,888.00 

4,100.86 

675.76 

2,642.60 

2,602.86 


26,066.00 
16, 


8,112.20 
80,868.00 

7.044.00 
10.860.00 

6,760.00 

1,880.00 
760.00 

7.057.20 


64.80 

6.80 

6.40 

.65 

7.60 
8.70 
1.40 
1.00 
ZOO 


80.00 

87.00 

20. 6U 

.06 


87.00 
21.00 

81 60 

LOO 

.05 

L76 

.42 

LIO 

10.00 

26.00 


6600.00 

80,656.80 

205.00 

10,170.00 

40,185.20 

26,556.80 

118.707.70 

6,688.20 

608.20 

13,784.00 

8,123.48 

715.50 

8,034.58 

2,832.20 

780.00 


28,87L00 
18,882.70 

2.667.60 
42,028.00 

8,805.00 
86,026.00 
14,106.00 

6,710.00 
860.00 

8,878.00 


60.86 

L25 

L60 

.86 

&60 
7.60 
L78 
ZOO 
106 

66.00 
66.00 
40.00 
26.00 

.081^ 


66.00 

86.00 

46.00 
ZOO 

•2* 

.20 

.16 

.80 

12.00 

40.00 


6100.00 

8,188.00 

62.50 

2.825.26 

26.672.40 

20.178.00 

•2,657.60 

7,110.26 

788.00 

11,764.00 

8,616.67 

624.70 

8,280.61 

8,844.16 


48,066.00 
28,064.50 

8,884.50 
U.  240. 00 
4,402.50 
10,860.00 
ft,  670. 00 
1, 88a  00 
1,140.00 

6^866.76 


Total. 


To  pay  for  vae  of  United  States  plant 
SamtJes: 


283,687.61 
1,600.00 


474,215.48 
2,000.00 


886.102.82 
600.00 


Gravel. 


Good. 


Poor 

Excellent. 


Good. 
BxoeUsBt. 


Quanti- 


Ka  7.— Wm.  B. 

Bodgers,  Pitts- 

borg.Pa. 


Ho.8.-Jaa.Mo- 
Camm,  Phila- 
delphia, Pa. 


No.  10.— J'aeob 
FHday  ft  Sons, 
Pittsbarg,Pn. 


Bate.   Ameont. 


Bate.    Amonnt. 


Wor  lodk  mnd  tAutmmt, 


Grabbing  and  dealing 

Xzcavation; 

Earth cable  yards. 

Hardpan do... 

Bock do... 

Bmbankment do... 

Concrete: 

Natoral  oement do... 

Portland  oement do... 

Stone fllUng  in  cribs do... 

Stone  paving  of  cribs . .  sqaare  yards . 
Stone  paving  of  river  bank — do. . . 
White  oakp- 

In  gates feetB.M. 

Quoins  and  sills do... 

^bs.  abutoient,  and  span .  do . . . 

Hemlock  In  erlbs do... 

DxiftboltiinerilM pounda. 


6,866 

60 

1,888.6 

78,064 

8,863 
12,841 
4,068 
868 
6,808 

64,706 
7.050 
82,016 
118,766 
14,600 


60.48 

.80 

L86 

.45 

4.75 
6.78 
2.40 
L48 
L48 

80.00 
88.00 
8L00 
22.80 
.618^ 


$100.00 

8,110.84 

46.00 

2,642.73 

82,878.80 

15,074.25 

71,454.88 

0,76L20 

648.82 

10,260.08 

2,187.12 

810.06 

2,616.81 

2,666.24 

877.48 


60.15 

.20 

8.00 

.16 

8.68 
6.74 
L56 
8.00 
8.00 

46.00 
40.00 
35.00 
28.00 


6250.00 

864.80 

10.00 

5,660.60 

10,856.60 

12,078.17 

70,887.84 

6,460.17 

L 104. 00 

20,676.00 


60.60 

LOO 

2.00 

.60 

6.00 
8.00 
2.26 
150 
150 


2.10L02  100.00 

818,00  100.06 

2,870.56  I  80.60 

2,616.62  1  20.00 

82160  I      .04 


8,18100 

5100 

8,767.00 

86.63100 

20,17100 
88,728.00 
8,141.76 
820.00 
17,280.00 

6,47180 

785.00 

1460.48 

1275.82 

684.00 
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Ahttrad  of  proposals  for  building  looks  and  dams  Nos,  t  {Six  M%U  Island)  and  3 
{Springdalo)  in  the  AlUghenff  Biver,  eio. — Continaed. 

LOCK  NO.  2— Contlniied. 


IffAterial*. 


QnanU- 
ties. 


No.  7— Wm.  B. 

Rodgers,  Pitta- 

bnrg,  Pa. 


Bate.    Amount. 


No.  8 — Jm.  Mo- 
CarroD,  Phila- 
delphia, Pa. 


Bate.    Amount. 


No.  10.--Jaoob 
Friday  &  Sons, 
Pittebarg,Pa. 


Bate.   Amount. 


Pot  dam. 

White^Mtk  timber feetB.M.. 

Hemlook  timber do... 

Wbitemak  elieetlng  on  baek  of  dam, 

feetB.lf 

Riprap  iiUme  fllling onbic  yards. 

Drift  bolts pounds. 


Drediring  foundation... cubic  yards. 
BefllUngfordam 


..do... 
.do. 


Baoking  of  dam 

HemlotdE  piles,  in  place 

Hemlock  sheeting  and  scantling  In 
foundation feet  B.M., 


788,000 
668,700 

74,100 
22,120 
176, 100 
54.300 
88,800 
6,100 
86 

150,144 


$86.50 
26.50 

86.50 
2.40 
.010 
.20 
.29 
.43 
8.10 

31.90 


$28,579.60 
17,456.55 

2,704.66 
53,U88.00 

8, 345. 90 
15, 747. 00 

0,802  00 

2,623.00 
769.50 

5,076.69 


$35.00 
28.00 

8Sl50 
L50 

.25 

.15 

.15 

4.00 

23.00 


$27,406.00 
15,150.10 

2,680.56 

85,170.80 

8,962.25 

18,575.00 

6,070.00 

915.00 

880.00 

8,660.81 


$80.00 
20.00 

38.00 
2.25 
.04 
.50 
.80 
.80 

10.00 

30.00 


$28,480.00 
18,174.00 

2,815.80 
49,770.00 

7,044.00 
27,150.00 
10, 140. 00 

1,830.00 
950.00 

4.774.82 


Total.. 


To  pav  for  nae  of  United  States  plant, 
Samplea: 
Sand 


293,821.02 
1,000.00 


245.220.29 
1,000.00 


342,662.47 
2,000.00 


Gravel . 


Good.. 
.....do. 


Poor 

No  sample.. 


>No  samplfls. 


MateriaU. 


Quanti- 
ties. 


No.  12.->MoLeaD, 

Eanltaan  &  Co., 

Pittsburg.  Pa., 

New  York.  N.Y. 


No.  13.->Hnling8 

Bros.,  Pittsburg, 

Pa. 


No.  14.— Keeling 
A,  Bidge,  Pitts- 
burg, Pa. 


Bate.    Amount 


Bate.    Amount. 


Bate.  Amounti 


For  lock  and  abutment 


Grubbing  and  clearing 

Kxcavation : 

Berth cubic  yards. 

Hardpan do... 

Bock do... 

Bmbankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  fllling  in  eriba do... 

Stone  paving  of  cribs . .  sq uare  yards . 

Stone  paving  of  river  bank do. . . 

Wkiteoak— 

In  gates feetB.M. 

Quoins  and  sills do — 

Cribs,  abutment,  and  spars. do. . . 

Hemlock  in  cribs do... 

Briftbolts  in  cribs pounds. 

Fordom, 

White^Mk  timber feetB.]C. 

Hemlock  timber.... do... 

White-oak  sheeting  on  back  of  dam, 

feetB.M...  

Riprap  stone  fllling cubin  yards . 

Dnflbolts pounds., 

1  iredglng  foundation . .  .cubic  yards . , 

irefilflng  for  dam do... 

Hnckingof  dam do... 

Hemlock  piles,  in  place , 

Hemlock  sheeting  and  scantling  in 

foundation feetB.M. 


6,866 

50 

1.883.5 

73,064 

8,868 
12,341 
4,068 
368 
6,898 

64,798 

7.950 

82,016 

113, 706 

14,600 


788,000 
658.700 

74,100 
22,120 
176, 100 
54,300 
83,800 
6,100 
95 

159. 144 


$0.25 
.40 
1.00 
.20 

4.06 
6.45 

2.20 
2.00 
%00 

50.00 
60.00 
28.00 
22.00 
.02i 


28.00 
22.00 

85.00 
2.20 
.02i 
.30 
.80 
.80 
6.00 


$50.00 

1,691.50 

20.00 

1.883.50 

14,612  80 

16, 671. 58 
70,599.45 
8,938.60 
736.00 
18,784.00 

2,730.90 

:i97.50 

2,296.45 

2,502.85 

865.00 


21,924.00 
14.49L40 

2.593.50 
48,664.00 

4.402.50 
16,290.00 
10, 140. 00 

1,880.00 
570.00 


40.00      6,865.76 


$1.00 
2.00 
2.00 
1.00 

7.00 
10.00 
2.50 
8.00 
8.00 

76.00 
75.00 
60.00 
40.00 
.08 


60.00 
40.00 

75.00 
8.50 
.08 
LOO 
1.00 
1.25 

10.00 

75.00 


$1,000.00 

6,366.00 

100.00 

8,767.00 

78,064.00 

23,641.00 

123,410.00 

10,167.50 

1,104.00 

20,676.00 

4,109.86 

586.25 

4,920.96 

4,550.64 

438.00 


46,980.00 
26,848.00 

5,557.50 
77,420.00 

6,283.00 
54,800.00 
88,800.00 

7,625.00 
950.00 

11,965.80 


$0.40 

1.00 

2.50 

.75 

6.00 
8.25 
2.00 
1.50 
1.60 

60.00 
40.00 
33.00 
20.00 
.04 


85.00 
25.00 

25.00 

2.00 

.04 

.86 


10.00 
16.00 


$10.00 

8,546.40 

50.00 

4,708.75 

64,796.00 

20,178.00 

101,813.26 

8,126.00 

552.00 

10, 388. 00 

8,287.88 

818.00 

2.706.53 

2,275.82 

584.00 


27,406.00 
16,467.50 

1,852.50 
44,24^00 

7,044.00 
19,005.00 
11.830.00 

2. 185. 00 
950.00 

2,387.16 


Total. 


To  pav  for  use  of  United  States  plant 
"  mples: 


Siimp 


.272,460.29 

.1    3,500.00 


548.000.50 
1,450.00 


346,606.29 


Gravel . 


Good 

Excellent . 


Rzcellent . 
Fair 


Good. 
Poor. 
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2436      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARICT. 

Abstraot  of  propoaaJs  for  building  loeka  and  dams  No$,  t  (Six  MUe  Island) 
{SpringdaU)  in  the  Allegheny  River ,  etc, — Contiviued. 

LOCK  NO.  8. 


and  S 


MAterials. 


Qnanti- 
ties. 


No.  I.— Sloan, 

Mollvain  &  Ott 

Broa.,  Allegheny 

Pa. 


No.  2.— I.  V.  Hoag, 

jr,  Pittaborg, 

Pa. 


Bate.    Amount 


Bate.    Amount. 


No.3.— C.T.MC. 
Donald,  Pitta- 
burg,  Pa. 


Bate.    Amount 


Far  lock  and  abuimeni. 


Grubbing  and  clearing 

Exoavatfon: 

Earth cubic  yards.. 

Hardpan do — 

Bock do — 

Embankment do.... 

Concrete: 

Natural  cement do — 

Portland  cement do — 

HtonefiUIng  in  cribs do — 

Stone  paving— 

Of  cribs square  yards.. 

Of  riTcrbank do... 

White  oak— 

In  gates feetB.M. 

gnoins  and  stila do — 
ribs,  abutment,  and  spars. do — 

Hemlock  in  cribs do — 

Driftbolts  in  cribs pounds.. 

For  dam. 

White-oak  timber feet  B.  M. . 

Hemlock  timber do — 

W  hite-oak  sheeting  on  back  of  dam, 

feetB.M 

Biprap  stone  filling cubic  yards. . 

Driftbolts poiindH . . 

Dredging  foundation . .  .cubic  yards . . 

Kefilung  for  dam do — 

liacking  of  dam do 

liemiook  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation feetB.M.. 


Total 

To  pay  for  use  of  United  States  plant 
Samples: 

Sand 

Gravel 


28,510 

1.120 
6,422 

3,902 
11,407 
6.042 

423 
1,503 

54,708 
7,050 
60, 670 
79,150 
10,620 


530.484 
465,618 

59,365 

17,714 

141, 0!8 

34. 43U 

27,180 

4,88U 

77 

107,373 


10.12 

.75 

1.75 

2.19 

4.18 
5.57 
1.00 

1.10 
1.40 

47.00 
60.00 
44.00 
19.50 
.011 


30.00 
19.50 

28.00 
1.07 
.017 
.16 
.15 
.15 
4.32 


$142.00 

3,421.20 

37.50 

1,960.00 

14,064.18 

16,310.36 

63,536.90 

5,942.00 

465.30 
2, 230. 20 

2,575.51 

477.00 

2,609.48 

1,543.43 

180.54 


15,914.52 
9,079.55 

1,662.22 
18.953.98 
2, 397. 65 
5, 5U8. 80 
4, 077. 00 
732.00 
332.64 


16.00   1,717.07 


$2.85 
2.85 
2,85 


7.00 
0.00 
2.00 

1.00 
1.00 

60.00 
60.00 
40.00 
25.00 
.021 


40.00 
25.00 

40.00 
2.00 
.02^ 
.10 
.10 
.10 

10.00 

50.00 


$1.00 

81,253.60 

142.50 

3,102.00 

1,926.60 

27,314.00 

102,663.00 

11.884.00 

423.00 
1,508.00 

3,287.88 

477.00 

2, 426. 80 

1, 078. 75 

265.50 


21,210.86 
11,640.46 

2,374.60 

35.428.00 

8.525.05 

3,443.00 

2,718.00 

488.00 

770.00 

5,368.65 


$0.40 
.80 
1.75 
.35 

4.64 
6.74 
1.25 

1.00 
1.00 

50.00 
50.00 
24.00 
18.00 
.034 


24.40 
17.75 

21.50 
1.14 
.034 
.25 
.23 
.23 

10.00 

24.00 


$1.00 

11,404.00 

40.00 

1.060.00 

2,247.70 

18,105.28 

76.883.18 

7,427.50 

803.70 
1.503.00 

2,739.00 

397.50 

1,456.08 

1,424.70 

871.70 


12,043.81 
8,264.72 

1,  27&35 
20,  193.96 
4,036.33 
8,607.50 
6,251.40 
1,122.40 
770.00. 

2,576.95 


.  175, 032. 02 
500.00 


Poor 

Excellent  . 


325,804.54 

I    3,010.50 

Fair 

Good 


198,708.66 
500.00 


Poor. 
Excellent 


Kateriala. 


Quanti- 
ties. 


No.4.— MoArthur 

Bros.'  Co., 

Chicago,  m. 


BAte. 


Amount. 


No.  O.—Tbe  T.  A. 
Gillespie  Co., 
Pittsburg,  Pa. 


Bate.    Amount. 


No.7.— Wm.B. 

Bodgera,  Pitto- 

burg.  Pa. 


Bate.  Amount 


For  lock  and  abutment. 


Grubbing  and  clearing 

Excaraloon: 

Earth cubic  yards. 

'  Hardpan do... 

Bock do... 

Embankment do... 

CoDorete : 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  pavings 

Or  cribs square  ynrds. 

Of  rirerbank do... 

White  oak— 

In  gates feetB.M. 

Quoins  and  sills do. . . 

Cribs. abutment  and  spars. do. . . 

Hemlock  in  cribs do... 

Driftbolts  in  cribs pounds. 


28,510 

50 

1,120 

0,422 

3,002 
11,  407 
5,942 

4*.::{ 

1,593 

54,708 
7,950 
60,070 
79,150 
10,620 


$1,200.00 

$0. 60  17, 106. 00 

1.00  50.00 

6. 00  6, 720. 00 

60  3, 853. 20 


I 


5.50 
6.50 
1.30 

1.50 
1.50 

75.00 
85.00 
31.00  , 
22.00 
.04  I 


21,461.00 

74, 145. 50 

7,  724. 60 

634.50 
2. 389. 50 

4,100.85 

675. 75 

1. 880. 77 

1, 741. 30 

424.80 


$0.50 

1.25 

1.50 

.35 

6.00 
7.50 
1.75 

2.00 
2.00 

66.00 
66.00 
40.00 
25.00 
.021 


$100.00 

14,255.00 

62.50 

1.680.00 

2, 247. 70 

23,412.00 
85. 552. 50 
10. 398. 50 

846.00 
3,186.00 


$0.05 
.00 
1.35 
.45 

4.75 
5.70 
2.40 

1.40 
1.40 


3,616.67     39.00 

524.  70     39. 00 

2,426.80     31.00 

1,078.75     22.00 

265.60  I      .019 


$100.00 

18. 531. 60 

4h.W 

1,512.00 

2.889.00 

18,534.50 
66.046.53 
14,260.80 

630.27 
2,373.57 

2, 137. 12 

810.05 

1,935.37 

1,812.54 

20L78 
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JMrad  of  proposaU  far  huilding  looks  and  dams  Ifos,  £  (Six  Mile  Island)  and  S 
(Springdale)  in  the  Allegheny  Biver,  ete» — Continaed. 

LOCK  KO.  8— Cknitinned. 


Materials. 


Qnanti- 
Ues. 


No.  4. -Mc  Arthur 

JiroH.'  Co.. 

Chicago,  111. 


Rate.    Amount. 


No.  6.— The  T.  A. 
Gillespie  Co., 
Pittsburg.  Pa. 


Kate.    Amount. 


No.  7.— Wm.  B. 
Rodders,  Pitta- 
burg,  Pa. 


Bate. 


Amount* 


For  dam. 

White-oak  timber feetB.M.. 

Hemlock  timber do.. 

White-oak  sheeting  on  back  of  dam, 

feetB.M 

Riprap  atone  filling cubic  yards. . 

Diiftbolta pounds.. 

Dredging  foundation . .  .cubic  yards . . 

Retlliing  for  dam do.. 

Backinsofdam do.. 

Hemlock  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation feetB.M.. 


Total. 
To  pay  for  ui 
Samples: 

Sand... 

Gravel . 


$530, 484 
405, 618 

50,365 
17, 714 
141, 038 
34,430 
27,180 
4,880 
77 

107,378 


$32.00 
24.00 

42.00 
1.40 
.04 
.20 
.20 
.30 
8.00 

60.00 


$10,075.49  $.'>5.00  $29,176.62 


11,174.83 


2,493. 
24,790. 
5,641. 
6.886. 
5, 436. 
1,464. 
616. 


6,368.66 


)  of  Unite<l  States  plant. 


224,972.19 
1,600.00 


Good 

Excellent  . 


35.00 

46.00 
2.00 
.021 
.20 
.15 
.80 

12.00 

40.00 


16,296.63 

2,671.48 
35,428.00 
8, 525. 95 
6,886.00 
4,077.00 
1,464.00 
924.00 

4,294.92 


$36.60 
26.60 

86.50 
2.40 
.019 
.29 
.29 
.43 
8.10 

81.90 


$19, 862. 67 
12,838.88 

2.166.88 
42,513.60 
2,679.72 
9,984.70 
7, 882. 20 
2,098.40 
623.70 

8,426.20 


.255,297.17 
.1       600.00 


234,396.82 
1,000.00 


Good 

Excellent  . 


Good. 
Do. 


Materials. 


Quanti- 
ties. 


No.  8 Jas.  Mo- 

Carron.  Phila- 
delphia, Pa. 


Rate.    Amount. 


No.  10 Jacob 

Friday  A  Sons, 
Pittsburg.  Pa. 


No.  12.— McLean, 
Kaufhian  &.  Co., 
Pittsburg,  Pa^ 
New  rork,N.Y. 


Rate.    Amount. 


Rate.   Amount. 


For  look  and  abutmttU. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hard  pan do... 

Rock do... 

Embankment do... 

Concrete : 

Natural  cement do. . . 

Portland  cement do. . . 

Stone  flliiDg  in  cribs do... 

Stone  paving — 

Orcribs square  yards. 

Of  river  bank do... 

White  oak- 

In  gates feetB.M. 

Quoins  and  sills do. . . 

Cribs, abutment, ami  spars. do. . . 

Hemlock  in  cribs do... 

Driftbolts  in  cribs pounds . 

For  dam. 

White-oak  timber feetB.M.. 

Hemlock  timber do... 

White  oak  sheeting  on  bock  of  dam, 

feotB.M 

Riprap  stone  filling cubic  yanls. . 

Driftbolts pounds . . 

Dredging  foundation  . .  .cubic  yards . . 

Refilling  for  dam do 

Backing  of  dam do 

Hemlock  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation foet  B.M.. 


28,510 

50 

1,  IJO 

6,422 

3.902 
11,407 
6,942 

423 
1,593 

64,798 
7.950 
60,670 
79,150 
10,620 


$0.15 

.20 

3.00 

.15 

3.59 
5.74 
1.50 

3.00 
3.00 

40.00 
40.00 
H5. 00 
23.00 
.02i 


$250.00 

4,276.50 

10.00 

8, 360. 00 

963.30 

14, 008. 18 
66. 476. 18 
9,447.78 

1,289.00 
4, 779. 00 

2,191.92 

318.00 

2,123.45 

1.820.45 

238.95 


630,484  36.00  18,566.94 
465,618  23.00  10,709.21 


59,365 

17, 714 

141, 038 

34, 430 

27,180 

4,880 

77 


35.50 
1.59 
.02^ 
.25 
.15 
.15 
4.00 


107,373  '  23.00 


2, 107. 46 
28, 186. 26 
3, 173. 86 
8,607.50 
4,077.00 
732.00 
808.00 

2,469.58 


$0.50 

1.00 

2.00 

.50 

6.00 
8.00 
2.00 

2.25 
2.25 

100.00 
lUO.OO 
30.00 
20.00 
.04 


30.00 
20.00 

38.00 
2.00 
.04 
.60 
.30 
.30 

10.00 

30.00 


$200.00 

14.265.00 

50.00 

2,240.00 

8,211.00 

23,412.00 
91, 256. 00 
11, 884. 00 

951.75 
3.584.25 

6, 479. 80 

71»5. 00 

1, 820. 10 

1,583.00 

424.80 


16,914.62 
9,812.36 

2,255.87 
35, 428. 00 

5,641.52 
17,215.00 

8,154.00 

1,464.00 
770.00 

8, 221. 19 


$0.25 
.40 
1.00 


4.66 
6.45 
2.20 

2.00 
2.00 

50.00 
50.00 
28.00 
22.00 


28.00 
22.00 

86.00 
2.20 
.021 
.30 
.80 
.80 
6.00 

40.00 


$50.00 

7,127.60 

20.00 

1,120.00 

1,284.40 

18,183.32 
73, 575. 16 
13,072.40 

846.00 
8,180.00 

2,739.90 

397.60 

1,608.76 

1,741.30 

265.60 


14,858.65 
10,243.60 

2,077.78 
38. 97().  80 

3,  525. 96 
10, 329. 00 

8,154.00 

1,464.00 
462.00 

4,294.92 


Total., 


To  pav  for  nae  of  United  States  plant. 
Samples: 

dand 

Gravel 


.  180,449.02 
.|    1,000.00 


.  260, 523. 16 
.|    2,000.00 


219, 683. 88 
3,500.00 


Poor 

No  sample. 


}No  samples jli^ent. 
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2438      BEPOBT  OF  THE   CHIEF   OF   ENGINEERS,  U.  Q,  AHHT. 

AUiraei  0/  prqpoiaU  for  htiilding  loek§  and  danu  Nos,  t  {Six  Mile  Aland)  and  S 
{a]^ringdale)  in  ike  Allegheny  Bi^r,  eto.— Oontinaed. 

LOCK  HO.  8--00Dtl]iiied. 


Materials. 


Qnaatt- 


No.  13— HoUncs 
Bros.,  Pittaborg,  Pa. 


Bate.      Amoanf . 


No.  14— Keeliiig  A 

Ridge,  Pittobuis, 

Pa. 


Rate.      Amonnt. 


For  look  and  ebutment. 


Gmbbine  and  clearing 

Bxcavation; 

Earth ctiliio  yards. 

Hardpan do... 

Rock do... 

JBmbankment do... 

Concrete: 

Natural  oement do..., 

Portland  oement do 

Stone  Ailing  in  orlbs do 

Stonepaying— 

Oioribs sq nam  yards.. 

Of  river  bank do... 

White  oak— 

In  gates feetB.M. 

gaoina  and  ailla do 
riba,  abatment,  and  spars — ^ do 

Hemlock  in  orlba do... 

Briftbolta in  cribs pounds.. 

Fordam, 

While-oak  timber feet  a  M.. 

Hemlock  timber do 

White-oak  sheeting  on  back  of  dam do. . . , 

Riprap  stone  filling cubic  yards.. 

Diiftbolts. pounds.. 

Dredging, foundation cubic  yards.. 

Refilling  for  dam do.... 

Backing  of  dam do 

Hemlock  pilea,  in  plaoe 

Hemlock  sheeting  sad  scantling  in  foundation, 
feet  B.  Iff 


28,610 

50 

1,120 

6,422 

8,902 
11,407 
5,M2 

488 
1,603 

64,786 
7,850 
60,070 
78,160 
10,620 


630,484 

465,616 

59,365 

17,714 

141,036 

84,480 

27,160 

4,880 

77 

107,373 


Total 

To  pay  for  use  of  United  States  plant. . 
Samples: 

Band 

Gravel , 


10.66 
1.35 
1.66 
.66 

6l06 
7.45 
L65 

2.75 
2.80 

66.00 
66.00 
40.00 
88.00 
.08 


47.00 

80.00 

62.00 

2.00 

.03 

.28 

.88 

.40 

6.00 

64.00 


$500.00 

16,816.60 

67.60 

1,646.00 

4,174.30 

19,706.10 
84,982.15 
9,804.80 

1,162.26 
3,663.80 

8,561.87 

616.75 

2,426.80 

2,216.20 

818.60 


24,032.75 
13,968.54 
3,080.98 
35,428.00 
4,231.14 
0,640.40 
7,610.40 
1,052.00 
885.00 

5,708.14 


10.40 

1.00 

2.50 

.76 

6.00 
8.50 
2.50 

L50 
1.60 

70.00 
45.00 
85.00 
20.00 
.04 


86.00 

26.00 

25.00 

2.60 

.04 

.86 

.86 

.86 

10.00 

16.00 


260,798.67 
1.450.00 


$100.00 

11,404.00 

50.00 

2,800.00 

4,816.50 

23.412.00 
06,059.50 
14,855.00 

634.50 
2,389.60 

8,835.86 

867.75 

S.  128. 45 

1,583.00 

424.80 


18,566.94 
U,  640. 45 

1,484.13 
44,285.00 

6,641.52 
12,060.50 

0,513.00 

1,708.00 
77a  UO 

1,610.60 


273,016.00 


EzceUent . 
Fair 


Good. 
Poor. 


LOCKS  AND  DAMS  2  Ain>  8-OKB  PROPOSAL. 


MaterlaL 


Quanti- 


No.  6.— The  T.  A. 
Gillespie  Co., 
Pittsburg,  Pa. 


Bate.    Amonnt 


No.  0— Michael 

J.  Fenton, 
New  York,  N.Y. 


Rate.     Amount. 


No.n.~Held. 
mater  A.  Neu, 
Chici^go,Hl. 


Rate.    Amount 


For  locti  and  dtmtmmUt, 


Grubbing  and  clearing 

Bxcayation: 

Earth oubio  yards. 

Hardpan do... 

Rock do... 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cenieiit do... 

Stone  filling  in  cribs do... 

Stonenaving— 

Of  cribs square  yards.. 

Of  river  bank do... 

White  oak— 

In  gates feetB.M. 

Quoins  and  sills do... 

Cribs,  abutments,  and  spars, 
feet  B.M. .............. ....... 

Hemlock  in  cribs feetB.M.. 

Driftbolts  in  cribs pounds.. 


34,876 

100 

8,003| 

70,486 

7,265 
23,748 
10,005 

701 
8,466 

100,506 
15,900 

142,686 
192, 916 
26,220 


$0.60 
1.26 
1.50 
0.35 


$100.00 

17,438.00 

125.00 

4,505.25 

27,820.10 


6.00  43,590.00 
7.50  178,110.00 
1.75     17,508.75 


2.00 
2.00 


66.00 
06.00 


1,582.00 
16,970.00 

7,233.34 
1,049.40 


40.00       6»707.44 

25.00      4,622.90 

.02|        680.60 


00.60 

1.00 

4.00 

.25 

5.00 
6.25 
2.76 

2.75 
1.60 

60.00 
120.00 

40.00 

20.00 

.03 


$17,488.00 

100.00 

12,014.00 

19,871.60 

86,326.00 
195,921.00 
27.518.76 

2,175.26 
12,727.50 

6,675.76 
1,906.00 

5,707.44 

3,658.82 

766.  fO 


$0.46 
.90 
LIO 
.30 

8.76 

6.30 

.96 

8.06 
Z60 

84.50 
42.50 

24.00 

16.75 

.08 


$100.00 

16,694.20 

00.00 

8,803.85 

28,846.80 

27,243.75 

140.612.40 

0,504.75 

2,41^66 
21,212.60 

8.781.06 
676i.76 

8,484.46 

8.281.84 

758.00 
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AUiraet  of  prapotaU  for  hwOd^g  lock$  and  dams  Nob.  S  (Six  Mile  Island)  and  S 
(Springdale)  in  the  Allegheny  Biver,  eto.— Continued. 

LOCKS  AlTD  DAMS  8  AJSTD  a-ONE  PROPOSAL— Continaed. 


yMnUL 

Qnanti. 
^ttee. 

No.  6.— The  T.  A. 
Oillespie  Co., 
Pittsburg.  P*. 

Ho.9.-Hichael 

J.  Fenton, 
New  York,  N.T. 

No.ll.-Held- 
maier  St  Neu, 
Chicago,  HI. 

Rata. 

Amount. 

Rate. 

Amount 

Bate. 

Amount. 

Fsrdmne. 

White  <Mk  timber «mIB.M.. 

Hemlock  timber do.... 

WhiteHMhk  sheetiiic  on  b»ck  of  dam 
feetB.  IC .Tr« 

1,818,484 
1,124,818 

133,465 
39,834 

817,138 

88,730 

60,980 

10,080 

172 

266,517 

$65.00 
85.00 

45.00 
2.00 

.15 

.80 

12.00 

40.00 

072.241.62 
89,85L18 

6,005.98 
79,668.00 
7,928.45 
17, 746. 00 
9,147.00 
8,294.00 
2,064.00 

10,660.68 

985.00  $45,971.94 
25.00    28,107.95 

40.00       5,838.60 
2.00     79,668,00 
.03       9,514.14 
.25     22,182.60 
.15      9,147.00 
.15       1,647.00 
8.00          516.00 

22.00      6,868.87 

$25.00 
16.75 

27.00 
.90 
.03 
.18 
.12) 
.20 

18.00 

46.00 

$32,887.10 
18,832.83 

8,60».56 

Riprap  stone  iilling onbio  yards. . 

Drift  Wta pounds.. 

Reflinngfordam do.... 

Baokincofdam do.... 

Hemlock  pQea.  in  place 

35,850.60 
9, 514. 14 

15,971.40 
7,622.50 
2,196.00 
8,096.00 

Hemlock  sheeting  and  scantling  in 
foundation...... feet  B.M.. 

11,998.27 

Total 

675,299.49 
500.00 

'550,848,62 

406,405.01 

To  pay  for  uaeof  United  States  plant. 
Samples: 

1,000.00 

Good 
Excel 

JNo  samples 

/Poor. 

GiaTel 

lent 

\Fair. 

SinCMARY  OF  ITEMIZED  ABSTRACT. 


No.  2. 


No.  8. 


Locks  and 

damsNos. 

2  and  8  (one 

proposal) 


Samples. 


Sand. 


GrayeL 


Sloan,  McHyain  ft  Oit  Bros.,  Alle- 
gheny, Pa 

I.  V.  Hoag.  jr.,  Pittsburg,  Pa 

C.  L  McDonald,  Pittaburg.  Pa 

McArthnr  Brothers  Co.,  Chicago, 
ni ,V^.. 

The  Baraett  ft  Record  Co..  Minne- 
apolis, Mhin 

The  T.  A.  Gillsepie  Co.,  Pittsburg, 
Pa 


Wm.  B.  Rodgers,  Pittsburg.  Pa  ... . 
Jss.  McCarron,  Philadelphia,  Pa . . . 
MichaelJ.  Fenton,  New  York,  N.  Y 
Jacob  Friday  ft  Sons,  Pittsburg,  Pa 
Hddmaier  ft  Nen,  Chicago,  HI. . . . . 
McLean,  Kanftnan  ft  Co.,  Pitts- 
burg. Pa.,  and  New  York,  N.  Y . . 

Hullngs  Bros.,  Pittsburg,  Pa 

Keeling  ft  Ridge,  PitUburg,  Pa. . .  . 


$220,492.68 
341,488.57 
248,201.01 

293,687.61 

474,216.48 

320.102.82 
293,82L02 
245,220.28 


$175,982102 
325,804.64 
198,798.66 

224,972.19 


342,668.47 


272,460.29 
548,000.60 
845,008.29 


Poor.. 
Fair.. 
Poor.. 

Good. 

Poor.. 


266,297.17 
284,896.82 
189,449.02 


$575,299.49 


260,523.16 


560,848.62 
406,'406.'9i' 


Good.. 
....do. 
Poor... 
No  sample 

do  — 

Poor... 


219,683.38 
980,798.67 
273,016.00 


Good.... 
Excellent. 
Good.... 


EzccAlent. 

Good. 

Excellent. 

Da 

Do. 

Do. 
Good. 
Nosample. 

Do. 

Do. 
Fkir. 

Excellent. 

Fair. 

Poor. 


Nan.— Samplss  rated  according  to  quality  as  poor,  fisir,  good  or  excellent,  for  comparison. 

Contract  in  foree. 


No. 

Name  of  contractor. 

For. 

Date  of 
approyaL 

Beginning 
work. 

Expiration. 

1 

Atlas  CfimentCo  ......... 

May  16,1896 

May  16,1896 

Sept.  25, 1896 

OOMMEROIAL  8TATI8TI08. 


The  reports  of  the  river'e  oommeroe  for  the  last  calendar  year  show  it  to  be  abont 
2,138,000  tone,  and  that  the  part  above  Pitteborfif  Harbor  has  increased  23  per  cent, 
and  the  part  within  Pittsbnrg  Harbor,  78  ner  cent  since  1882.  For  fiill  statement  of 
statistics,  see  report  npon  improYement  oi  Allegheny  River. 
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APPENDIX  EB. 


IMPROVEMENT  OP  FALLS  OF  THE  OHIO  RIVER,  OP  WABASH  RIVER, 
INDIANA  AND  ILLINOIS,  OF  WHITE  RIVER,  INDIANA,  AND  OP  CERTAIN 
RIVERS  IN  KENTUCKY. 


REPORT  OF  CAPT.  J.  G.  WARREK,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Falls  of  the  Ohio  River  at  Loais- 

yille,  Kentucky. 

2.  Operating  and  care  of  Louisville  and 

Portland  Canal,  Kentucky. 
8.  Wahash  River,  Indiana  and  lUinoiB. 
4.  Operating  and  care  of  lock  and  dam 

at  Grand  Rapids,  Wabash  Riyer. 
6.  White  River,  Indiana. 
6.  Tradewater  River,  Kentucky. 


7.  Lock  No.  2,  Green  Riyer,  at  Rumsey, 

Kentucky. 

8.  Green  Riyer,  above   mouth  of  Big 

Barren  River,  Kentucky. 

9.  Operating  and  care  of  locks  and  dams 

OB  Green  and  Barren  rivers,  Ken- 
tucky. 
10.  Rough  River,  Kentucky, 


EXAMINATION. 

11.  Treadwater  (Tradewater)  River,  Kentucky. 

SURVETS. 

12.  White  River,  Indiana.  |  13.  Green  River,  Kentucky. 


Fnitbd  States  Engineer  Office, 

Louisville^  Ky.^  July  21^  1897. 
General:  I  have  the  honor  to  transmit  herewith  aimaal  reports  for 
the  works  nnder  my  charge  at  the  close  of  the  fiscal  year  ending  Jane 
30, 1897. 

•  •••••• 

Very  respectfolly,  yonr  obedient  servant, 

J.  G.  Warren, 
Captain^  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineersj  U.S.A. 


E  E  I. 

IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER  AT  LOUISVILLE,  KENTUCKY. 

Operations  on  this  work  were  suspended  thronghoat  the  year,  with 
the  exception  of  office  work  and  caring  for  property,  until  June  10, 1890, 
when  a  small  force  was  set  to  work  repairing  breaks  in  the  guiding 
dike  at  the  easterly  end  of  the  Louisville  and  Portland  Canal.  Kepairs 
to  one  of  the  openings  101  feet  long  were  completed  June  16, 1897,  and 
another,  152  feet  long,  was  completed,  excepting  the  top  ties  and  par- 
tial stone  filling,  June  23,  1897,  on  which  date  the  water  reached  a 
stage  too  high  for  further  work  and  remained  so  antil  the  end  of  the 
fiscal  year. 
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The  sundry  civil  act  of  July  4, 1897,  contains  the  following  item: 

ImproYine  Falls  of  Ohio  River  at  Loaisville.  Eentnoky :  For  continuing  improve- 
ment, including  Indiana  Chuto  Fallfl,  three  nundred  and  fifty  thousand  dollars: 
Provided,  That  the  Secretary  of  War  may  carr^  to  completion  the  present  project  of 
improving  the  Falls  of  the  Qbio  River  and  Indiana  Chute  Falls,  Ohio  River,  by  con- 
tract,  as  provided  in  the  "Act  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harborS;i.andfor  other  purposes," 
which  became  a  law  June  third,  eighteen  hundred  and  ninety-«ix;  or  the  necessary 
materials  may  be  purchased  and  the  work  done  otherwise  than  by  contract^  in  his 
discretion,  if  more  economical  and  advantageous  to  the  United  States. 

A  plan  for  the  application  of  these  funds  under  the  approved  pro- 
jects has  been  submitted,  but  has  not  yet  received  definite  approval. 

Inasmuch  as  the  funds  now  available  are  applicable  to  work  under 
both  the  project  for  improvement  at  the  head  of  the  Louisville  and 
Portland  Canal  and  that  for  the  improvement  of  Indiana  Chute  chan- 
nel, and  as  both  projects  have  the  same  general  effect,  namdy,  the 
improvement  of  the  Falls  of  the  Ohio,  it  was  recommended,  under  date 
of  June  24,  1897,  that  the  rendition  of  separate  money  st-atements, 
reports,  and  statements  of  outstanding  liabilities  be  discontinued  and 
that  a  single  report  combining  all  the  elements  of  the  two  reports  be 
hereafter  submitted.  This  recommendation  was  approved  by  the  Chief 
of  Egineers,  United  States  Army,  under  date  of  June  28, 1897,  B.  D. 
file  mark  21608. 

Following  is  the  statement  of  expenditures,  balances,  etc.,  to  the 
close  of  the  fiscal  year,  and  which  are  combined  with  those  pertaining 
to  Indiana  Chute  to  make  the  regular  money  statement  given  at  the 
end  of  report  concerning  Indiana  Chute: 

July  1, 1896, balance  unexpended $11,617.81 

June  30, 1897,  amount  expended  during  fiscal  year 2, 729. 04 

July  1, 1897,  balance  unexpended 8,888.77 

July  1, 1897,  outstanding  Uabilities 661.02 

July  1, 1897,  balance  available 8,337.75 

▲mount  (estimated)  required  for  completion  of  project 130, 008. 89 

Full  report  of  project  for  this  work  will  be  found  on  page  2221, 
Beport  of  Chief  of  Engineers,  United  States  Army,  for  fi^al  year 
ending  June  30, 1896. 

IMPROVEMENT  OF  INDIANA  OHUTE,  FALLS  OF  THE  OHIO  BIVEB. 

No  operations  were  in  progress  during  the  year  on  account  of  lack 
of  funds.  Expenditures  during  the  year  were  for  care  of  properly  and 
office  exx)en8es. 

For  full  report  of  project  for  this  work,  see  page  2224,  Beport  of  Chief 
of  Engineers,  United  States  Army,  for  fiscal  year  ending  June  30, 1896. 

The  combination  of  future  reports  concerning  this  work  with  that  for 
improvements  at  the  head  of  the  Louisville  and  Portland  Canal  is 
referred  to  in  report  for  improvement  of  the  Falls  of  Ohio  Biver  at 
Louisville,  Ky.,  and  following  is  a  statement  of  amounts  of  balances, 
liabilities,  etc.,  combined  with  the  statement  given  under  the  latter 
heading  to  make  up  the  money  statement  at  the  end  of  this  report: 

July  1|  1896.  balance  unexpended $1, 601. 63 

Jnne  90, 1897,  amount  expended  during  fiscal  year 1,254.18 

July  1,1897,  balance  unexpended 847.39 

July  1, 1897,  outstanding  liabilities 114-96 

July  1, 1897,  baUnceaTailable 282.48 

Amount  (estimated)  required  for  completion  of  existk^  project HI,  988. 71 
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MiyMy  statement. 

July  1, 1896,  balance  unexpended $13,219.83 

Amoont  appropriated  by  sundry  ciyil  aot  approved  June  4,  1897 860, 000. 00 

863,219.83 
June  80, 1897,  amount  expended  daring  fiscal  year 8, 983. 17 

July  1, 1897,  balance  unexpended 859,236.16 

July  1, 1897,  outstandftig  liabilities 666.98 

July  1, 1897,  balance  available 858,670.18 

{Amount  (estimated)  required  for  completion  of  existiuff  project 241, 947. 60 
Amouotthat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1899  241, 947. 60 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18iB6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

NoTB. — The  amounts  in  the  foregoing  statement  are  the  sums  of  similar  items 
mentioned  in  the  two  reports  preceding,  together  with  the  amount  appropriated  by 
the  sundry  civil  aot  of  June  4, 1897. 


AUoUMnUfor  InSUima  Chute  frcm  approprioHona  for  (mpraving  Ohio  Bioor. 

July  14,  1880 $10,000.00 

March  3, 1881 50,000.00 

August  2, 1882 35,000.00 

July  5, 1884 10,000.00 

August  5, 1886 20,000.00 

August  11, 1888 15,000.00 

Total 140,000.00 

Appropriations  for  work  on  Indiana  Chute. 

September  19, 1890 $25,000.00 

July  13, 1892 35,000.00 

August  17, 1894 20,000.00 

Total 80,000.00 

Appropriation$  for  improving  Falle  of  Ohio  Bivor,  at  Lowtiville,  Ky.    (Enlargement  at 
head  of  canal  and  of  haein  at  locike,) 

July  5, 1884 $300,000.00 

Augusts,  1886 160,000.00 

August  11, 1888 150,000.00 

September  19, 1890 60,000.00 

July  18, 1892 60,000.00 

August  17, 1894 60,000.00 

Total 780,000.00 

Appropriations  for  improving  the  Falls  of  Ohio  Biver  and  Indiana  Chute  Falls,  Ohio 

Biver. 

Juue8, 1896 $10,000.00 

June4, 1897 350,000.00 

Total 360,000.00 

For  commercial  statistics  see  report  for  operating  and  care  of  Louisville  and 
Portland  Canal. 
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E  £  2. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL, 

KENTUCKY. 

the  project  and  estimate  for  operations  connected  with  this  canal 
daring  the  fiscal  year  ending  June  30, 1897,  contained  the  following 
items: 

Regular  force $39,600.00 

Extra  labor 5,000.00 

General  repairs 6, 500. 00 

Miscellaneons,  fnel,  oil,  otc 8,000.00 

Excavating  channel  below  looks 3,626.36 

Completing  new  lower  gates,  new  locks 4,823.43 

Completing  new  upper  gates,  new  locks 2,481.85 

Retaining  wall,  dry  dock 14, 432. 55 

Retaining  wall  to  replace  rubble  wall 11, 658. 30 

Retaining  wall  in  front  of  unprotected  bank 30,856.09 

Automatic  gates,  old  looks 7,936.98 

New  gates  lor  dry  dock 5,000.00 

Contingencies 6,000.00 

Total 145,915.66 

The  first  four  items  provide  for  regular  employees  for  operating  the 
locks,  the  towboat  and  dredge  crews,  the  shop  employees,  and  the  ordi- 
nary miscellaneoas  repairs  and  supplies.  The  remaining  items  provide 
for  repairs  of  a  definite  character  and  of  sufficient  magnitude  to  be 
considered  separately. 

ORDINARY  DAILY  OPERATIONS. 

During  the  year  the  canal  was  open  to  navigation  three  hundred  and 
three  days  and  closed  on  account  of  ice  and  high  water  sixty-two  days, 
divided  as  follows:  On  account  of  ice  during  January  and  February, 
1897,  twelve  days;  on  account  of  high  water  during  July  and  August, 
1896,  and  February  and  March,  1897,  fifty  days.  The  highest  stage  of 
water  during  the  year  occurred  February  28, 1897,  when  the  lower  canal 
gange  read  61  feet  and  the  upper  gange  35.3  feet.  The  lowest  reading 
on  the  same  gauges  was  5  feet  and  3.3  feet,  respectively. 

In  addition  to  the  usual  work  of  passing  boats  through  the  locks, 
the  lock  hands  grouted  the  stone  revetment  on  both  sides  of  the  locks 
between  the  lower  and  middle  engine  houses,  to  prevent  weeds,  grass, 
etCj  growing  between  the  stones  and  also  to  protect  the  gravel  backing 
during  high  stages  of  water;  assisted  in  the  erection  of  the  new  gates; 
cleared  the  walls  of  mud  deposit  left  by  high  water — ^in  one  instance  this 
deposit  ranged  from  4  to  6  feet  in  depth — and  made  or  aided  in  such  ordi- 
nary repairs  and  police  work  as  from  time  to  time  became  necessary  to 
maintain  the  locks  and  immediate  vicinity  in  good  condition.  The  tow- 
boat  and  dredges  were  employed  in  keeping  the  canal  free  from  mud, 
drift,  and  other  matter  brought  into  it  by  high  water;  besides  towing 
the  mud  scows  to  and  from  the  dredges,  the  towboat  handled  the 
barges,  derrick  boats,  etc.,  used  in  the  construction  work  hereinafter 
described.  She  also  towed  the  U.  S.  snag  boat  Osseo  from  the  mouth 
of  the  Wabash  Eiver  to  the  canal  dry  dock  for  repairs  and  conversion 
into  a  snag  scow.    Continual  work  with  the  dredges  has  been  neces- 
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sary  whenever  the  stage  of  water  would  permit.    The  total  quantity  of 
dredging  done  daring  the  year  is  exhibited  by  the  following  statement: 

Gabio  yards. 

Mud  removed  from  oaoal  and  towed  in  scows  to  dumping  place 90, 313 

Mnd  dredged  and  placed  behind  retaining  wall,  north  side  of  canal 500 

Sand  and  gravel  for  construction  purposes  dredged  from-  river  at  Twelve-Mile 
Island  and  to  canal  in  barges 535 

Total 91,348 

EXTRA  LABOR. 

Expenditures  under  this  heading  were  for  fencing  placed  on  the  prop- 
erty line  from  Thirty-first  street  to  Thirty-third  street  and  the  river; 
breaking  up  and  removing  iron  from  off  upper  guard  gates;  new  locks; 
removal  of  wrecked  coal  boat  and  coal  &om  lower  chamber  of  locks; 
grading  embankments  at  bridge  over  old  locks;  care  of  hedges;  plant- 
ing trees  on  grounds,  south  side  of  locks^  and  at  other  points  on  the 
canal  grounds. 

GENERAL  REPAIRS. 

Work  under  this  heading  consisted  in  replacing  the  old  check  posts 
along  the  south  canal  bank  with  new  ones;  repairing  washouts  in  the 
slopes  caused  by  heavy  rains;  repointing  masonry  at  Twenty  eighth 
Street  Bridge;  resurfacing  roadway  to  dry  dock  with  broken  stone  and 
screenings;  repairs  to  wire  fence  at  Eighteenth  Street  Bridge;  repair- 
ing bridges  over  new  and  old  locks;  repainting  water  gauges;  repair- 
ing and  repainting  towboat  Major  Mackenzie;  replacing  worn  out 
frictions  on  engines  at  locks;  making  new  wheel  arms  and  fenders  for 
towboat;  replacing  broken  shaft  on  dredge;  making  new  cams  and 
lifters  for  towboat  engine;  rebuilding  two  piers  under  coal  bin;  repair- 
ing dredge  dipper  and  placing  new  lip  on  same;  repairing  roofs  of  lock- 
engine  houses  damaged  by  high  water  and  making  and  placing  hold- 
down  bolts  to  prevent  further  damage  to  same,  and  all  minor  repairs 
to  the  boats,  buildings,  and  working  plant  that  became  necessary  from 
time  to  time  to  maintain  them  in  good  condition. 


The  expenditures  ander  this  heading  were  for  coal,  lubricants,  clean- 
ing material,  fittings,  and  such  other  miscellaneous  articles  as  were 
from  time  to  time  found  necessary  for  minor  repairs  and  maintenance 
of  plant. 

EXCAVATING  CHANNEL  BELOW  LOC£S. 

On  account  of  the  continued  unfavorable  stage  of  water  throughout 
the  year,  and  the  fact  that  the  plant  on  hand  could  not  be  spared  from 
other  work  in  progress,  nothing  was  done  under  this  heading,  and  for 
the  latter  reason  nothing  is  contemplated  during  the  next  fiscal  year. 
The  item  for  this  work  has  therefore  been  omitted  from  the  estimate. 

COMPLETING  NEW  LOWER  GATES,  NEW  LOOK. 

These  gates  were  built  of  yellow-pine  lumber  by  hired  labor.  The 
work  of  assembling  the  first  leaf  was  commenced  in  September  and 
completed  in  November^  1896;  the  second  leaf  was  commenced  in 
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Noyember  and  completed  in  December,  1896.  The  north  leaf  of  the  old 
gates  was  thrown  down  at  11  a.  m.,  May  21, 1897,  and  as  the  spaces 
between  the  bottom  arms  were  filled  with  mad,  immediately  sank  to 
the  bottom  of  the  lock.  This  caased  slight  delay  in  erecting  the  new 
leaf,  bat  it  was  raised  into  its  place  and  made  ready  for  operation  at 
7.30  p.  m.,  on  the  date  of  removal  of  old  leaf.  On  accoant  of  the  high 
water  and  the  apparent  safety  of  the  old  sonth  leaf,  the  erection  of  the 
new  sonth  leaf  has  been  deferred  nntil  the  next  fiscal  year.  Its  erection 
in  place  will  be  accomplished  by  the  regular  lock  force  and  no  addi- 
tional expense  incurred. 

OOMPLETma  NBW  UPPER  GATES,  NEW  LOOXB. 

One  leaf  of  these  gates  was  completed  June  30, 1896;  the  other  leaf 
was  completed  in  August,  1896.  They  were  built  of  yellow  pine,  after 
the  same  plan  as  those  they  were  designed  to  replace.  The  south  leaf 
of  the  old  gates  was  thrown  do¥m,  towed  out  of  the  way,  and  the  new 
leaf  erected  in  place  August  13, 1896.  The  north  leaf  was  erected  m 
place  August  20, 1896. 

The  old  gates  were  placed  in  the  dry  dock,  broken  up,  and  the  serv- 
iceable irons,  nuts,  bolts,  etc.,  worked  over  and  used  in  the  construction 
of  the  new  lower  gates.    The  cost  of  the  upper  gates  was  as  follows  : 

Labor $2,11L97 

Uaterial 3,092.41 

Total 6,204.38 

RETAININa  WAIX,  DRY  DOCK. 

On  account  of  the  available  plant  being  in  use  elsewhere  operations 
under  this  head  were  limited  to  a  few  minor  repairs  to  the  tracks  and 
the  purchase  of  the  following  quantities  of  stone,  all  of  which  has  not 
been  delivered : 

Cublo  yards. 

Special  stone,  at  $9.50  per  cabio  yard 256.06 

Copiiig  stone,  at  $9.25  per  cubic  yard 174.82 

Step  stones,  at  $17.25  per  cubic  yard 6.88 

Ashlar,  at  $7.75  per  cubic  yard 130.03 

BETAmma  wall  in  fbont  of  unprotected  bank« 

Nothing  was  accomplished  under  this  heading  other  than  receiving 
and  inspecting  1,168  cubic  yards  stone  delivered  by  Mr.  0.  L.  Oornwe]I 
under  contract  dated  September  22, 1896. 

BETAININa  WALL  TO  BEPLAOE  BUBBLE  WALL. 

At  the  beginning  of  the  fiscal  year  there  remained  to  be  rebuilt  1,984 
linear  feet  of  this  wall  to  carry  it  to  the  x>oint  of  curve  of  the  proposed 
wall  at  the  westerly  end  of  the  enlargement  opposite  Fifteenth  street. 
Work  was  carried  on  in  the  same  manner  as  in  previous  years,  viz,  by 
tearing  out  the  old  dry  rubble  wall  to  the  solid  rock  ledge  and  building 
new  wall  of  ashlar  stone  laid  in  natural  cement  mortar.  As  a  matter 
of  convenience  and  economy,  not  only  for  this  work  but  for  other  work 
in  the  immediate  vicinity,  a  spur  track,  connecting  with  and  extending 
from  the  Kentucky  and  Indiana  Bridge  Company's  railroad  tracks  down 
the  slope  of  the  south  bank  and  wall  to  the  basin  below  Eighteenth 
Street  Bridge,  was  laid.    The  total  length  of  track  is  1,600  feet    The 
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stone  for  rebnilding  the  nibble  wall  was  delivered  by  the  contractor  on 
cars  on  this  switch,  whence  it  was  taken  by  a  derrick  boat  provided  with 
derrick  and  turning  winch  and  12-foot  turntable,  placed  on  barges, 
taken  to  the  site  of  work,  and  set  in  the  wall  direct  from  the  barges. 
The  work  of  setting  stone  in  this  wall  was  commenced  October  26, 1896, 
and  continued  until  January  18, 1897,  when  continued  inclement  weather 
caused  work  to  be  suspended  for  the  winter.  The  work  was  interrupted 
by  periods  of  high  water  and  cold  weather  until  June  1,  after  which 
work  was  continued  till  June  26,  when  the  wall  was  completed  to  the 
point  of  its  intersection  with  the  proposed  wall  at  the  westerly  end  of  the 
enlargement  at  the  easterly  end  of  the  canal.  Following  is  the  quantity 
of  work  done  during  the  year: 

Cnbio  yards. 

Masonry  oonstructed 2,569.1 

Earth  and  rook  excavated 1,440 

AUTOMATIC  GATE,  OLD  LOOKS* 

Work  on  the  foundation  of  this  gate  was  commenced  during  the 
latter  part  of  May,  1897.  Before  the  rock  excavation  could  be  com- 
menced it  was  necessary  to  tear  down  the  old  upper  gates  and  remove 
3,200  cubic  yards  mud  from  the  chamber.  The  old  gates  were  thrown 
down,  broken  up  with  dynamite,  and  removed  to  the  chamber  below 
the  miter  sill.  The  wickets  in  the  guard  gates  were  then  opened  and 
strong  currents  of  water  allowed  to  pass  over  the  de]>o8it  of  mad,  by 
which  means  a  large  quantity  of  it  was  removed  from  the  chamber; 
the  remainder  was  removed  by  means  of  hose  and  a  steam  pump,  the 
latter  being  supplied  with  steam  from  the  boiler  of  the  drill  boat  placed 
immediately  above  the  guard  gates.  This  boiler  also  supplied  steam 
for  a  small  steam  drill  used  in  the  excavation  of  rock  from  the  founda- 
tion for  the  new  gate.  All  of  the  excavation  for  the  foundation  was 
completed  June  30, 1897,  and  the  holes  for  the  hold-down  bolts  com- 
menced. The  hollow  quoin  castings  and  wicket  frames  have  been 
completed  and  are  ready  to  be  put  in  place.  The  work  of  constructing 
and  erecting  the  gate  was  advertised  and  proposals  for  doing  the  work 
under  formal  contract  were  received,  but  all  of  them  were  rejected  on 
aocount  of  informalities.  The  work  has  again  been  advertised  with  a 
view  of  doing  the  work  under  proposals  received  after  ten  days'  public 
notice. 

DBY-DOOK  GATES. 

No  expenditures  under  this  heading  were  made  daring  the  year.  At 
the  time  the  estimate  for  1897  was  submitted  it  was  proposed  to  build 
these  gates  of  steel,  at  an  estimated  cost  of  $5,000,  but  upon  removing 
the  old  lower  gates,  new  locks,  it  was  found  that  the  lower  16  feet  (the 
under-water  portion)  was  sound  and  would  probably  last  for  twenty 
years.  It  was  thereupon  decided  to  convert  these  sound  portions  into 
gates  for  the  dry  dock  at  an  estimated  cost  of  $980.23  and  thereby 
effect  a  saving  of  a  little  more  than  $4,000. 

The  special  items  referred  to  in  this  report,  under  the  headings 
^<  Excavating  channel  below  locks,''  <<]^ew  lower  gates,  new  locks," 
"New  upper  gates,  new  locks,"  "Eetaining  wall,  dry  dock,"  "Eetain- 
ing  wall  in  front  of  unprotected  bank,"  ^'Eetainiug  wall,  to  replace 
rabble  wall,"  "Automatic  gates,  old  locks,"  and  "  New  gates,  dry  dock," 
are  tvJlj  explained  in  Annual  Eeport,  Chief  of  Engineers,  for  the  fiscal 
year  1896,  on  pages  2228  to  2234,  inclusive. 


Digitized  by 


Google        


2448   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARHT. 

WSEOEB. 

Only  two  wrecks  ooourred  in  the  canal  daring  the  year.  The  first 
occarred  about  4  a.  m.  on  the  morning  of  May  12,  1897,  when  the 
steamer  J.  B.  Williams^  Mr.  Gas  Jatte,  master,  sank  a  coal  boat 
loaded  with  27,000  bashels  of  coal  in  26  feet  of  water  on  the  north  side 
of  the  lower  lock  chamber.  Mr.  Jatte  was  at  the  steering  wheel,  and 
the  accident  was  caused  by  his  giving  the  wrong  signal.  Mr.  Jatte  at 
once  abandoned  the  wreck  and  cargo  and  the  United  States  derrick 
boat  eqaipped  with  a  Lancaster  grapple  was  set  to  work  removing  it 
on  the  morning  of  the  13th.  After  about  21,000  bushels  of  coal  had 
been  removed  with  the  grapple,  and  the  water  had  fallen  to  a  favorable 
stage,  the  dredge  completed  the  work.  !No  serious  delay  to  navigation 
was  experienced  on  account  of  the  high  stage  of  water  prevailing  at 
that  time. 

The  second  wreck  occarred  on  May  20, 1897,  while  the  steamer  Boaz 
was  passing  down  the  canal  with  a  tow  of  coal  boats.  She  was  caught 
in  the  current  at  the  foot  of  Seventh  street.  One  boat  was  carried 
through  a  break  in  tiie  guiding  dike  and  another  suuk  alongside  the 
dike.  In  getting  out  of  the  current  the  steamer  ran  into  and  sunk  a 
third  boat  about  50  feet  from  the  north  side  of  the  canal.  The  wrecked 
boats  and  their  contents  were  promptly  removed  by  the  owner,  Mr. 
John  W.  Ailes,  Pittsburg,  Pa. 

These  wrecks  caused  but  little  obstruction  to  navigation,  there  being 
left  a  clear  distance  of  250  feet  for  the  passage  of  boats. 

The  usual  statements  of  expenditures,  collections,  etc.,  follow. 

Expenditurf  for  operating  and  oare  of  LouiivUU  and  Portland  Canal  for  thejlscal  year 

ending  June  SO,  1897, 

Operating  and  oare  of  lockB : 

Salaries  of  regular  employees $16, 900. 00 

Exta-a  labor 13.13 

Repairs  (labor) 992.37 

Repairs  (material) 917. 67 

Fuel 962.57 

Oil 98.48 

Miscellaneuiis 981. 12 

Total 20,-865.84 

Operating  dredges  and  towboat : 

Salaries  of  regular  employees 12,185.00 

Kxtra  labor T7.53 

Repairs  (labor) 3,315.86 

Repairs  (material) 1,380.17 

Fuel 1,188.85 

Oil 147.34 

Miscellaneous 1,821.66 

Total 19,566.41 

Offices,  general  supervision,  shops,  etc. : 

Salaries  of  regular  employees 14,665.00 

Extra  labor 3,585.66 

Repairs  (labor) 1,125.86 

Repairs  (material) 553.26 

Fuel 331.52 

on 105.72 

MisceUaneous 1,880.99 

Total 22,248.01 


Digitized  by 


Google 


APPENDIX   E  E ^REPORT   OP   CAPTAIN   WABBEN.  2449 

Completing  new  lower  gates : 

Labor $2,022.42 

Material 612.70 

Total 2,635.12 

Completing  new  upper  gates: 

Labor : 720.81 

Retaining  wall,  dry  dock: 

Labor 1.44 

Material 6,200.00 

Total 5,201.44 

Betaining  wall,  to  replace  mbble  wall: 

Contract 4,618.54 

Labor 5,360.83 

Material 1,778.93 

Total 11,658.30 

BetainiDg  wall,  front  of  nnproteoted  bank : 

Contract 6,625.03 

Labor 632.65 

Material 1,434.18 

Total 8,59L86 

Automatic  gates,  old  looks: 

Labor 1,09L68 

Material 547.83 

Total 1,639.51 

Total  expenditores  for  the  fiscal  year  ending  Jnne  30,  1897,  including 
$12,225.81,  outstanding  liabilities  on  that  date 93,026.80 

Dnrinff  the  fiscal  year  the  following  collections  have  been  made  and 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States: 

For  rent  of  land  pertainingto  the  Louisyille  and  Portland  Canal $285. 00 

For  rent  of  Louisville  and  Portland  Canal  dry  dock  by  private  boats 117. 71 

Total 402.71 


AUotmenU  for  (tperatina  and  care  of  LouiwilU  and  Portland  Canal  nnee  July  1, 1880, 
when  iolU  were  aboliehed  and  the  canal  became  a  direct  charge  on  the  Treasury  of  tht 
United  Siatee. 


Mayl8,1880» $127,000.00 

March  3, 1881* 88,000.00 

July,  1884* 73,000.00 

August  3, 1885 91,840.00 

July  28, 1886 82,320.00 

July  2, 1887 77, 805.00 

July  13, 1888 99,456.79 

July  20, 1889 55,548.88 

July  17, 1891 78,769.38 


July  20,  1892 $102,175.94 

July  13, 1893 77,158.68 

September  9,  1893 2, 000. 00 

July  11,  1894 114,628.08 

November  27,  1894 1,500.00 

July  12,  1895 112,838.28 

July  28,  1896 123,715.05 

Total 1,307,656.08 


*  From  acts  of  these  dates;  date  of  allotments  not  available. 
BNa  97 154 
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Ahstraot  of  propoBaU  received  in  reeponse  to  advertieemetii  dated  Auauei  MO,  1896^  for  fur* 
nUKing  and  delivering  eUme,  opened  September  4, 1896,  hjf  Capt.  W,  T.  Wood,  Eightecnik 
Infantry,  U.  8.  A. 

[Total  quantity  of  stone,  approximatAly,  2, 784  cable  yards.] 


lifo. 


Name  and  address  of 
bidder. 


Price  per 
cubic 
yard 

f.o.b.  cars 
Eight, 
eenth 
street 
switch, 
Louis- 

vill^  Ky. 


Price  per 
cable 
yard  . 
f.cb. 

barges  in 
Loais- 

▼Uleand 

Purtland 
Caual. 


Total 
amount 
of  bid. 


Kind  of  stona. 


Remarks. 


P.  H.  Sweeney,  Jeiferson- 
Tillclnd. 

Edward  Crumbo,  Kew  Al- 
bany, Ind. 

....do 

Salem-Bedford  Stone  Co., 
LoolaTille,  Ky. 

Bedford  Stone  HiU  Co.,  Bed- 
ford, Ind. 

Charles  W.  Moorman,  Clor- 
erport,  Ky. 

Bedford  Quarries  Co.,  Bed- 
ford, Ind. 

The  Barden  Stone  Co.,  Bar- 
den,  Ohio. 

...Ao 

....do 

do 

Charles  L.  Comwell,  Louis- 
Tllle,Ky. 


18.74 

9.1i 
8.10 

7.40 

4.57 

6.25 

7.50 


$4.94  $13,752.96 
18,764.16 


26,ri4.16 
'  22,550.40 


Blue  limestone... 
Oolitic  limestone. 


.do. 
.do. 


6.50 
4."  48 


7.00 
'6.66 


20.601.60 

12.722.88 

17,400.00 

20,880.00 

10,488.00 
18,006.00 
16,704.00 
12,272.32 


Sandstone 

Oolitic  limestone. 
Sandstone 


.do. 
.do. 
.do. 
.do. 


Sample  Now  1. 
Sample  Ka  2. 


8aiiiplal!ro.l. 

Do. 
Sample  Ho.  2. 


Bid  of  C.  L.  Comwell  accepted  for  entire  quantity. 

Ahetraoi  of  proposaU  for  conetruoting  and  erecting  automatic  water  gate  in  upper  ehamher 
of  old  locke  of  LouieviUe  and  Portland  Canal,  received  in  reeponse  to  the  advertisement 
dated  May  IS,  1897,  and  opened  June  14,  1897,  by  CapU  ff.  T.  Wood,  Eighteenth 
Infantry,  U.  S.  A, 


Ko. 


Name  and  address  of  bidder. 


Total 

amount  of 

bid. 


req  aired  for 
mpletion. 


Chas.  Hegewald  Co.,  New  Albany.  Ind . . . 

WiUaid  £  Comwell,  LoalsyiIl^  Ky 

Sulser- Vogt  Machine  Co.,  Louis villo,  Ky . 

Snead  Co.  Iron  Works,  Louisville,  Ky 

Qeiger,  Fiske  A  Co.,  LoaisviUe,  Ky 


$3,858.00 
8,043.63 
2,015.86 

10,284.00 
9,336.00 


65  working  days. 

75  days. 

60  working  days. 

125  days. 

120  working  days. 


All  bids  rejected  on  account  of  informalities. 


Abstract  of  contract 

Chas.  L.  Comwell,  for  fumishinff  and  delivering  f.  o.  b.  oars,  on  LonioTille  and 
Portland  Canal  switch,  at  Eighteenth  Street  Bridge,  approximately,  2,784  cubic  yards 
Cloverport  sandstone,  at  $4.48  per  cubic  yard. 

No  contracts  for  this  work  were  in  force  at  the  end  of  the  fiscal  year. 


OOMMBRCIAL  STATISTICS. 

Vessels  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal  year  ending 

June  SO,  1897. 


Kind  of  YesseL 

Komber. 

Gapseiiy. 

'Paasffliffir  boau  ax 

675 
782 
297 
2,668 
844 

270,060 

Towboiats. 

104,187 

ChiTemment  boats - 

25.710 

Oosl  boats  and baraes 

754.368 

74 

Total 

4,706 

1,154.899 

:"        ; 

Iioekages,  2^43, 
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Commerce  poBsed  through  the  Louitville  and  Portland  Canal  during  the  fiscal  year  ending 

June  SO,  1897, 


Artddes. 


Tons. 


Artiolea. 


ZEont. 


Goftl 

Corn 

Wheat... 

Salt 

Oil 

Whisky  . 
Flour.... 

Sngar 

Molaasea 
Cenient . . 
Tobacco. 
Cotton... 


Hay 

Straw 

Cattle 

Lumber 

StaTeaandahingles 

Steel  rails 

Iron  ore  and  manufaotored  Iron 

Produce 

General  and  miscellaneous 

Total 


0,821 
1,824 

25,060 
10,965 
88,152 
17,626 
6,2401 
117,058 


1,085,8064 


Kumber  of  paeseDgers',  16,243. 

VeeeeU  passing  Falls  of  the  Ohio  River,  via  Louisville  and  Portland  Canal  and  Indiana 
Chute,  June  30, 1881,  to  June  SO,  1897. 


Kind  of  vessel. 

1881-1886. 

1807. 

Total  for  fifteen  years. 

Xumber. 

Tons. 

Kumber. 

Tons. 

Number. 

Tons. 

Passenger  boats  .................. 

16,286 
2,520 
17,021 
61,438 
8,586 
70 

6.080,688 

196,617 

8,230,845 

10,732,183 

440 

2,577 

08i 

813 

1,823 

4,028 

858 

400,368 

27,290 

217, 928 

1,136,061 

569 

16,270 
2.833 
18.a44 
65,461 
3,944 
70 

6^490,061 
223,907 

Government  boats................ 

Towbofttu 

2,448,773 
20, 860, 144 

Coal  boats  and  barges 

Small  craft. 

1,008 

Rafts 

2,677 

Total 

09,021 

28.252,354 

7,001 

1,783,106 

106,022 

80,035,460 

Annual  average  during  past  sixteen  years— boata,  668+ ;  tons,  1,877,216+. 

Commerce  passing  Falls  of  Ohio  Biver,  via  Louisville  and  Portland  Canal  and  Indiana 
Chute,  from  June  SO,  1886,  to  June  SO,  1897. 


Articles. 


1880  to  1896. 


1896  to  1897. 


Total  for 
eleven  years. 


Goal 

Salt 

Oil 

Whisky 

Tobacco 

Cotton 

Lumber 

Com  and  wheat 

Iron  ove. ............ 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Flour 

Stock 

Sugar  and  molasses. 
Staves  and  ahingles. 

Cement 

Miscellaneous 

Total 


8,441 

12,8031 

83,685 

10.802i 

17,626 


64,055 
7,157| 
9,860 
1,618 
7.188} 
7,603} 
24,488 
861} 
158,610 


Tvm. 
16,306,2581 
103,9651 
55,969 
19,2474 
78,968., 
115,891. 
3,000,26^ 
114,1041 
811,814 
182,005 
460,305 
73,988| 
167,7241 
14,445 
80,50U 
88,388 
385,829 
84.006i 
080,401 


20,706,005 


1,005,7044 


22,612,6091 


Annual  average  dozing  past  eleven  yeara,  2,066,600  +  tons. 


Digitized  by 


Google 


2452      REPORT   OF  THE  CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 

E  E  3. 
IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

For  report  of  project  see  page  2239  Report  of  the  Chief  of  Engineers 
for  fiscal  year  ending  June  30, 1896. 

IMPROVEMBNT  BELOW  VINOENNBS. 

Exx>enditares  daring  the  fiscal  year  ending  June  30, 1897,  were  for 
the  Gonstraction  of  guide  dikes  above  the  lock  at  Grand  Rapids,  the 
reconstruction  of  the  old  snag  boat  Osseo  and  its  eqalpment  as  a  snag 
scow,  and  a  pro  rata  share  of  the  expense  of  building,  by  contract,  a 
small,  light-draft  towboat  for  use  on  this  section  of  the  river,  that 
above  Vincennes,  and  White  River,  Indiana. 

The  work  of  building  the  guiding  dikes  above  the  Grand  Rapids 
Lock  was  commenced  September  10, 1897,  and,  with  the  exception  of  a 
small  quantity  of  stone  filling  and  paving,  was  completed  November 
30, 1897. 

The  old  snag  boat  Osseo  being  no  longer  serviceable  as  such,  she  was 
taken  to  Louisville,  Ky.,  and  after  the  unserviceable  parts,  such  as 
steering  gear,  engines,  wheel,  etc.,  had  been  properly  condemned  the 
hull  was  placed  in  the  dry  dock,  thoroughly  repaired,  and  equipped  as 
a  snag  scow,  which  it  is  expected  will  be  much  more  efficient  and  able 
to  work  during  a  much  lower  stage  of  water  than  was  possible  with  the 
larger  self-propelling  boat  of  greater  draft.  Besides  this  advantage, 
the  scow  can  be  operated  at  less  expense,  since  it  can  be  towed  to  the 
upper  limits  of  the  reach  of  river  over  which  snagging  operations  are 
to  extend  and  left  to  work  downstream  with  a  crew  consisting  of  a 
foreman  and  sufficient  number  of  laborers. 

A  new  light-draft  towboat  110  feet  long,  24  feet  wide,  with  maximum 
draft  of  14  inches,  was  built  by  contract,  and  the  expense  paid  as 
follows: 

From  appropriations  for  "Below  Vincennes" $1,250 

From  appropriations  for  "  Above  Vincennes" 3, 5  0 

From  appropriations  for  White  River,  Indiana 2,000 

Total 6,750 

Previous  to  March  1, 1897,  the  expenses  of  operation  and  care  of  lock 
and  dam  at  Grand  Rapids  were  paid  from  appropriations  for  improve- 
ment; since  that  date  these  expenses  have  been  paid  from  the  indefinite 
appropriation  for  "Operating  and  care  of  canals  and  other  works  of 
navigation,  allotment  of  March  12, 1897.'' 

The  details  of  work  done  daring  the  year  are  set  forth  in  the  report 
of  Mr.  Thomas  P.  Shanks,  assistant  engineer,  submitted  herewith. 

Money  statement. 

July  1, 1896,  balance  unexpended $16,068.37 

June  30,  ISST?,  amount  expended  during  fiscal  year 8, 899. 46 

July  1,1897,  balance  unexpended 7,168.91 

July  1, 1897,  outstanding  liabilities 150.75 

July  1,1897,  balance  avaUable 7,018.16 

C Amount  (estimated)  required  for  completion  of  existinj^  project 10, 000. 00 

I  Amounttbatoan  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1899    10, 000. 00 
]  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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^  Amounts  and  dates  of  appropriations. 


June  10, 1872 $50,000 

March  3, 1873 50,000 

June  33,  1874 25,000 

March  3,1875 40,000 

August  14, 1876 70,000 

June  18, 1878 50,000 

March  3,  1879 20,000 

June  14,1880 25,000 

March3,188l 25,000 

Angu8t2,1882 40,000 


July  6, 1884 $30,000 

August  6, 188^> 60,000 

August  11, 1888 60,000 

September  19, 1890 60,000 

July  13, 1892 60,000 

August  17, 1894 15,000 

June3, 1896 15,000 

Total 695,000 


Abstract  of  proposals  for  furnishing  and  delivering  a  new  towhoat  received  in  response  to 
the  advertisement  dated  September  26,  1896,  and  opened  October  S6, 1896,  by  Capt.  J,  G, 
Warren,  Corps  of  Engineers, 


No. 


Name  and  addreaa  of  bidder. 


Price. 


Ed.  J.  Howard,  JefTeraon  ville,  Ind . 
Thomas  M.  Kees,  Pittuburg,  Pa . . . 


^,760 
13,300 


Bid  of  Ed.  J.  Howard  accepted. 

Abstract  of  contract. 

That  the  said  Ed.  J.  Howard  Bhall  furnish  all  the  material  and  labor  of  every 
description,  and  construct  and  deliver  one  ligbt-draf't  towboat  in  accordance  with 
the  specifications  therefor;  all  for  the  sum  of  i^,750,  to  be  paid  said  Howard  when  the 
boat  shall  have  been  delivered  and  accepted. 


IMPROVEMENTS  ABOVE  VINCENNBS. 

No  operations  were  in  progress  on  this  section  of  the  river  except  the 
pro  rata  share  of  work  in  building  the  new  towboat  and  the  work  of 
converting  the  good  portions  of  the  snag  boat  Osseo  into  a  snag  scow. 

Money  statement. 

July  1,1896,  balance  unexpended $7,990.85 

June  30,  1897,  amount  expended  during  fiscal  year 5, 778. 24 

July  1,  1897,  balance  unexpended -     2, 212. 61 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

Amount  that  can  be  protitablv  expended  in  fiscalyear  ending  June  30, 1899  4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
bor iMsts  of  1866  and  1867  and  of  sondry  civil  act  of  June  4, 1897. 


Amounts  and  dates  of  appropriaHonM* 


March  3,  1881 $25,000 

August2,  1882 30,000 

July  5, 1884 10,000 

August  11, 1888 5,000 

September  19, 18L0 6,500 


July  13,1892 $6,000 

Augustn,  1894 5,000 

June  3, 1896 6,000 

Total 91,600 


For  commercial  statistics  see  report  for  operating  and  oare  of  lock  and  dam  at 
Grand  Rapids,  Wabash  Biver. 
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BXPOBT  OF  MB.  THOMAS  P.  SHANKS,  ASSISTANT  RVannEBR. 

Offigb  of  UinTED  States  Assistant  Enoinkbr, 

Mount  Carmel,  III.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  papers  as  a  report  of  opera- 
tions on  the  Wabash  River  for  the  fiscal  year  ending  June  80. 189T. 

The  onlv  work  of  importance  done  daring  the  year  was  the  construction  of  two 
eniding  dikes  on  the  upstream  approach  to  the  look  at  Grand  Rapids.  The  shore 
dike,  150  feet  long,  12  feet  wide,  and  15  feet  high,  has  been  built  and  filled  with  stone 
ballast  all  along  the  inside  of  the  cribbing  next  to  the  eznoeed  face;  it  is  filled  with 
earth  in  the  back,  and  the  whole  of  the  upper  2  feet  is  filled  with  stone  broken  in 
small  size  on  the  top,  as  in  macadamizing,  and  leveled  even  with  the  coping  timbers. 
The  proposed  pavingon  top  of  the  dike,  to  be  laid  after  the  filling  had  settled,  has 
not  yet  been  done.  The  river  dike,  121  feet  long,  15  feet  wide  at  the  lockhead  wall 
and  tapering  to  8  feet  at  the  point,  and  15  feet  high,  has  been  built  and  partly  filled 
with  stone.  No  earth  filling  was  p»laced  in  this  dite,  because  both  sides  of  it  were 
exposed  to  the  current.  The  anantity  of  stone  required  to  complete  the  filling  is  270 
cubic  yards.  The  work  of  buildiDff  the  dikes  was  commenced  on  the  10th  of  Septem- 
ber, by  constructing  a  temporary  £un  around  the  site  of  the  dikes  from  the  shore  to 
the  main  dam,  so  as  to  drain  the  inclosure  by  opening  the  lock  wickets;  and  the  work 
proceeded  without  material  interruption  until  the  close  of  the  season.  The  residence 
of  the  lock  tender  has  been  repainted  inside  and  out;  it  has  been  repaired  by  laying 
new  flooring  in  two  of  the  rooms,  putting  new  sash  in  five  of  the  window^  and  glazing 
parts  of  nearlv  all  the  others.  The  United  States  warehouse  and  blacksmith  shop, 
which  are  built  of  rough  boards,  have  received  two  coats  of  whitewash,  and  the  car- 
penter shop  has  been  painted.  A  picket  fence  has  been  constructed  along  the  front 
of  the  buildings  and  neatly  painted.  The  lawn  has  been  graded  and  a  few  shade 
trees  have  been  planted  at  what  are  thought  to  be  appropriate  points.  The  upper 
gates  of  the  lock  have  been  repaired;  all  the  leakage  from  two  bad  joints  has  been 
stopped  by  inlaying  a  2-inch  oak  board  into  the  miter-sill  and  then  carefully  working 
it  down  to  a  water-tight  Joint.  While  there  are  yet  some  small  leaks  remaining,  the 
large  ones  have  almost  entirely  disappeared.  All  the  lock  gates  have  received  two 
coats  of  paint. 

The  highest  stage  of  water  in  seventeen  years  occurred  on  the  12th  of  March  at  an 
elevation  of  26.75  feet  above  the  low  water  at  Grand  Rapids  Look,  lacking  a  height 
of  only  1.85  feet  of  the  disastrous  flood  of  August,  1875. 

Hie  nigh  water  of  July  and  August  brought  down  a  large  quantity  of  drift,  which 
lodged  against  the  dam  in  all  imaginable  positions.  The  top  branches  of  some  of 
the  trees  were  found  to  be  matted  with  the  roots  of  others  and  the  whole  tangled 
mass  forced  to  the  bottom  by  the  crowding  of  the  drift  accumulating  above  them. 
In  portions  of  the  area  the  logs  were  6  feet  above  the  level  of  the  water,  making  a 
depth  of  16  feet  of  drift.  The  space  covered  was  nearly  2  acres.  It  has  all  been 
removed  at  a  cost  of  $211.74. 

The  cost  of  the  work  done  at  Grand  Rapids,  including  the  framing  of  80,000  feet 
of  old  timber  which  was  on  hand  and  paid  for  out  of  previous  appropriations,  is  as 
follows : 

Moving  the  old  timbers  across  the  river $99.42 

Building  the  temporary  dam 782. 41 

New  lumber  necessary  to  complete  the  dikes 977.47 

Labor  in  constructing  dikes 1,730.76 

Removing  temporary  dam 65.27 

Small  items  of  expense  consolidated 18.65 

Construction  of  dikes 8,668.98 

Repairs  and  painting  look  gates,  labor  and  materials 90. 74 

Repairs  and   painting   buUdings,    materisls   therefor,  fencing,    grading 

lawn,  etc 511.72 

Removing  drift  from  dam 211.74 

Cleaning  channel  at  entrance  to  lock 295.54 

Removing  property  from  U.  8.  steamer  Osseo,  loading  her  with  property  to 

be  oondemned,  and  taking  her  to  the  Ohio  River 60.00 

Total,  not  including  salaries  and  ofi&oe  expenses 4, 838. 72 

Respectfully  submitted, 

Thos.  p.  Shanks,  AstUtani  Engimeer. 
Capt.  J.  G.  Wabren,  Carp$  of  Engineer: 
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E  E4. 

OPERATING  AND  CARE  OP  LOCK  AND  DAM  AT  GRAND  RAPIDS,  WABASH 

RIVER. 

The  expenses  for  constxacting,  operating,  and  caring  for  this  lock  and 
dam  were  paid  from  appropriations  for  improviug  Wabash  River,  Indi- 
ana and  Illinois,  until  March  1, 1897,  since  which  date  they  have  been 
paid  from  an  allotment  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation.  The  expenses  ander 
this  allotment  have  been  for  the  salary  of  the  lock  tender  (only  one 
being  necessary)  and  a  few  minor  repairs  and  supplies. 

The  allotment  of  March  12, 1897,  was  as  follows: 

Salary  of  lock  tender,  four  months,  at  $35 $140.00 

Contingendee 100.00 


Total 240.00 

Following  is  a  detailed  statement  of  expenditures  for  operating  and 
care  of  the  lock  and  dam  from  March  1, 1897,  to  June  30, 1397: 

Salarr  of  lock  tender^  fonr  months,  at  $35 $140.00 

Snpplice,  oil,  etc 8.00 

Bepairs 5.00 


Total  expenditures,  incladiD>i:  $40  outstanding  liabilities  June  30^  1897 .    153. 25 

IVajglo  and  commerce  ihrangh  lock  at  Orand  Bapide,  Wabash  Biver,  for  the  year  ending 

June  SO,  1897. 

TEATFia 


Kind  of  boat. 

Naniber. 

Tonnage. 

Up. 

DOWD. 

Total. 

8 
26 

8 
29 

2 
40 
15 
72 
27 

6 
64 
3 

80 
19 
109 
27 

216 

Tow 

2.080 

GK> verumant 

220 

Bari^es 

40 
4 
B7 

«.'»J 

House 

ftmftll^ir^f^ 

188 

Kftftf 

2,284 

Total 

100 

188 

297 

7,820 

PaMragern 

825 

as 

825 
94 

660 
168 

liOokacM 

COMMBRCB. 


Artldee. 


300  bushels  wheat 

37,700  bushels  corn 

Hav , 

1 ,217,958  feet  B.  M.  lumber 

125  head  hoga 

75  oubic  yaraa  atone 

Total , 


Tons. 


9 

1,890 
10 

2,284 
18 
118 


8»749 
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E  £5. 
IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  only  work  accoiuplislied  during  the  year  in  oonuection  with  the 
improvement  of  this  river  was  the  proportional  share  in  the  construc- 
tion and  equipment  of  the  small,  light-draft  towboat  mentioned  in  the 
report  for  improvement  of  the  Wabash  River,  below  Vincennes,  and 
the  work  of  converting  the  old  snag  boat  Osseo  into  a  snag  scow. 

Full  report  of  pi'esent  project  for  improvement  of  this  river  will  be 
found  on  page  2244,  lieport  of  the  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30, 1896. 

Money  statement 

July  1,  1896,  balance  unexpended $3,096.13 

Jnne  30,  1^,  amoont  expended  during  fiscal  year 2, 284. 39 

July  1, 1897,  balance  unexpended 811.74 


APPROPRIATIONS. 


March  3,1879 $25,000 

June  14,  1880 20,000 

Mttrch3,1881 20,000 

August  2, 1882 20,000 

July5,  1884 10,000 

August  6, 1886 7,500 


August  11, 1888..... $5,000 

July  13,  1892 6,000 

August  17, 1894 6,000 

June  3.  1896 2,500 

Total 120,000 


The  total  expenditures  is  $119,1 88.26,  of  which  $2,284.39  was  expended 
during  the  past  fiscal  year. 

!No  satisfactory  data  concerning  the  commerce  on  this  river  could  be 
obtained. 

The  detailed  report  of  the  resurvey  of  the  river,  made  in  compliance 
with  the  act  of  August  17, 1894,  is  contained  in  Hoose  Doc  No.  47, 
Fifty-fourth  Congress,  second  session. 


E  E  6. 
IMPROVEMENT  OP  TRADEWATER  RIVER,  KENTUCKY. 

[This  work  was  in  tho  charge  of  M%).  James  F.  Gregory,  Oorps  of  Bngineers,  until  May  li,  1897.] 

Fo  operations  other  than  care  of  property  and  ofiBce  work  in  connec- 
tion with  this  river  were  in  progress  during  the  fiscal  year  ending  Jnne 
30, 1897,  and  no  statistics  of  commerce  for  the  river  can  be  obtained.  Full 
report  of  project  and  list  of  all  appropriations  will  be  found  on  pages 
2265  and  2266,  Eeport  of  the  Chief  of  Engineers  for  fiscal  year  ending 
June  30, 1896. 

Work  under  the  approved  project  is  practically  completed. 

Money  statement. 

Jnly  1,1896,  balance  unexpended $558.30 

Jnne  30, 18Shr,  amount  expended  during  fiscal  year 126.78 

Jnly  1, 1897,  balance  unexpended 481.53 
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E  E  7. 

RECONSTRUCTION  OF  LOCK   NO.  2,  GREEN  RIVER,  AT  RUM8EY, 
KENTUCKY— REBUILDING  LOCK  NO.  2. 

[This  work  wm  In  the  charge  of  M%).  James  F.  Gregory,  Corps  of  BDgineers,  mitil  May  14, 1897.] 

DoriDg  the  fiscal  year  endiog  Jone  30, 1897,  work  under  the  approved 
project  consisted  in  the  coiistraction  of  a  gaide  crib  extending  down- 
stream fit)m  the  lower  end  of  the  land  wall  of  the  new  lock,  and  filling, 
grading,  and  paving  the  irregalar  surface  of  the  ground  in  the  immedi- 
ate vicinity.  The  details  of  the  work  are  fully  set  forth  in  the  report 
of  Mr.  G.  F.  Stickney,  assistant  engineer,  hereto  appended,  and  fiill 
report  of  the  project  for  the  work  together  with  list  of  all  appropriations 
therefor  will  be  found  on  page  2266,  Report  of  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30, 1896. 

The  work  remaining  to  be  done  comprises  the  construction  of  g^uide 
cribs  above  the  new  lock  and  completion  of  the  grading  and  filling 
behind  the  land  wall  of  the  lock,  for  which  purpose  it  is  believed  that 
the  funds  already  available  are  snfiicient  and  no  further  appropriation 
necessary. 

Money  statement 

Julyl,  1S96,  balance  unexpended $16^686.40 

June  30, 1897,  amonnt  expended  during  fiscal  year 6, 766. 14 

Jnly  If  1S97,  balance  unexpended 9,920.26 


APPROPBIATION8. 


March  3, 1893 $6B.000 

August  17,  1894 105,000 

Total 170,000 


rkport  of  mr.  o.  f.  stickney,  assistant  bnginrbb. 

Unttbd  States  Enginbrr  Office, 

Bowling  Green,  Ky.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  impror- 
ing  Green  River,  Kentucky,  rebuilding  Lock  No.  2,  for  the  fiscal  year  ending  June 
90, 1897: 

The  construction  of  the  new  lock  was  commenced  in  June,  1893,  and  the  lock  was 
completed  and  opened  to  navigation  December  8, 1895.  Work  on  the  lock  was  sus- 
pended scTeral  times  on  account  of  lack  of  funds,  the  failure  of  contractors  to  deliver 
stone  promntly,  and  high  water.  There  remained  considerable  work  to  be  done, 
such  as  buildinff  snide  cribs,  grading,  paving,  and  cleaning  up  the  premises.  At 
the  beginning  of  thepresent  fiscal  year  there  was  available  nom  the  last  appropria- 
tion the  sum  of  $16,271.40  for  the  completion  of  the  work.  During  the  past  year  a 
guide  crib  has  been  built  at  the  lower  entrance  to  the  lock,  part  of  the  space  occu- 
pied by  the  old  lock,  between  the  new  lock  and  the  shore,  has  been  fiUed  and  graded, 
and  the  space  immediately  back  of  the  land  lock  wall  has  been  paved.  The  follow- 
ing is  a  detailed  statement  of  work  done  during  the  fiscal  year  ending  June  90, 1897: 

GUIDB  CRIB. 

A  guide  crib  has  been  built^  eitending  from  the  lower  end  of  the  land  waU.  This 
orib  is  149  feet  long,  25  feet  high,  16  feet  wide  on  the  bottom,  and  10  feet  wide  on  top. 
The  front  face  of  the  crib  is  built  plumb  and  the  rear  face  is  plumb  for  16  feet  of  its 
height,  above  which  point  the  width  is  reduced  by  successive  offsets.  The  crib  was 
constructed  of  both  hewed  and  sawed  timber,  which  was  on  hand  at  the  beffinning 
of  the  year.    A  plank  walk  2  feet  wide  was  laid  along  the  top  for  the  entirelength. 
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and  6  timber  heads  for  moorings  were  spaced  at  equal  intervals  along  the  center 
line  of  the  crib.    The  following  materials  were  nsed  m  its  construction : 

Hewed  timber,  12  feet  between  faces,  for  range  sticks li  near  feet . .    8,424 

Sawed  timber,  6  by  12  inches  by  16  feet,  for  cross-ties feet  B.  M . .  32,832 

Sawed  timber  for  walk,  timberheads,  etc do....    2,849 

Riprap  stone  for  filling cnbicyards..     1,420 

Spikes,  finch  by  18  inches pounds..     6,910 

Miscellaneous  bolts,  spikes,  etc do....        800 

FILLING  AND  GRADING  OVER  OLD  LOCK. 

The  work  of  filling  and  grading  back  of  the  new  lock,  over  and  aronnd  the  old 
look,  has  been  continued  at  irregular  intervals  throughout  the  year,  being  done 
whenever  the  dredge  boat  could  be  spared  from  other  work.  The  following  amonntA 
of  stone,  sand,  mud,  etc.,  have  been  dredged  from  the  river  and  afterward,  placed 
as  follows : 

Cubie  yftrdfl. 

In  the  old  lock  chamber  and  over  the  walls 6,515 

Below  the  old  lock  and  up  against  its  lower  gates 1,080 

Total 6,495 

Of  this  amount  4,215  cubic  yards  was  loaded  into  dump  scows,  which  were 
dumped  as  close  to  the  old  lock  as  possible.  Whenever  a  sufficient  amount  of 
material  had  accumulated,  it  was  rehandled  by  the  dredge  boat  and  placed  in  the 
fill  direct.  Two  thousand  two  hundred  and  eighty  cubic  yards  of  stone,  sand,  mud. 
etc.,  was  loaded  by  the  dredge  boat  onto  the  deck  barges,  from  which  it  was  loadea 
into  wheelbarrows  and  placed  in  the  fill.  A  total  area  of  2,000  square  yards,  about 
70  per  cent  of  the  space  to  be  graded,  has  been  filled  and  brought  to  a  plane  one 
foot  below  the  finished  grade. 

PAVING. 

The  space  back  of  land  lock  wall  has  been  paved  with  thin-bedded  stone,  set  on 
edge.  This  space  is  195.5  feet  long,  31  feet  wide  in  the  center,  and  24  feet  wide  at 
the  ends,  covering  an  area  of  708  square  yards.  The  following  materials  have  been 
used  in  this  paving : 

Cabio  yards. 

Sand 113 

Stone 206 

The  following  is  a  statement  of  cost  of  work  for  improving  Green  River,  Kentaoky, 
rebuilding  Lock  No.  2,  during  the  fiscal  year  ending  June  30,  1897 : 
Guide  crib : 

Recutting  timber $150.00 

Materials 1,537.90 

Labor 1,321.52 

Incidentals 10.97 


Filling  and  grading  over  old  lock : 

Dredging 1,145.67 

Labor 540.55 

1,( 

Paving: 

Materials 369.00 

Labor 255.17 

624.17 

Miscellaneous 16.30 

Office  expenses : 

Salaries 985.00 

Stationery 19.06 

1,004.06 

Total. 6,851.14 

All  work  was  done  by  hired  labor  except  recuttlui^  timber  Ibr  guide  crib,  which 
was  d^ne  under  an  informal  contract,  made  after  inviting  proposals  for  ten  days. 


Digitized  by 


Google 


APPENDIX   E  E — ^REPORT   OP   CAPTAIN  WABREN.  2469 

All  maierialB  were  pnrchfwed  ander  ten-day  proposals  except  the  stone  for  payinff, 
which  was  purobased  in  open  market,  haying  been  adyertised  for,  but  all  bidJB 
received  were  excessive. 

Yecy  TespeotfuUjy  year  obedient  servant,' 

O.  F.  SncKKBYy  Attiiiani  Engineer. 
Capt.  J.  G.  Wakren, 

Corpe  of  JSngineen. 


£E  8. 


IMPROVEMENT  OP  GREEN  RIVER,  KENTUCKY.  ABOVE  MOUTH  OF  BIG 
BARREN  RIVER  (LOCK  NO.  5). 

[This  work  waa  in  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  EngliMert,  until  May  14, 1897.] 

For  report  of  project^  see  Report  of  Chief  of  Engineers  for  fiscal  year 
ending  June  30, 1896. 

Operations  during  the  present  fiscal  year  were  limited  to  the  con- 
struction of  a  lock-tender's  residence,  temporary  buildings  for  shops  and 
storage  purposes,  and  the  transfer  of  machinery  and  tools  used  iu  the 
construction  of  Bough  River  Lock  to  the  site  of  Lock  No.  5,  Qreen  Biver, 
and  setting  them  up  ready  for  work  at  the  latter  place. 

The  work  of  excavating  the  foundation  for  the  lock  was  commenced 
June  17, 1897.  The  details  of  the  year's  work  are  given  in  the  report  of 
Mr.  William  M.  Hall,  assistant  engineer,  submitted  herewith. 

It  is  deemed  proi)er  here  to  invite  attention  to  the  fact  that  the  river 
within  the  limits  of  the  proposed  extension  of  slack-water  navigation 
is  badly  obstructed  by  snags,  rocks,  overhanging  trees,  etc.,  and  to 
remove  which  there  are  no  available  funds,  the  money  now  on  hand 
being  applicable  only  to  the  construction  of  the  lock.  The  report  upon 
which  the  project  for  improvement  is  based  provides  for  the  extension 
of  slack-water  navigation  from  the  upper  end  of  the  pool  above  Lock 
No.  4,  Green  Biver,  to  Mammoth  Cave,  Ky.,  by  the  construction  of  two 
locks  and  dams  at  an  estimated  cost  of  $361,346.40.  It  is  as  essential, 
however,  to  have  the  pools  free  from  obstructions  as  it  is  to  have  the 
locks  and  dams  to  overcome  the  fall  and  produce  the  requisite  depth  of 
water.  It  is  therefore  recommended  that  future  appropriations  for  this 
work  be  made  applicable  to  the  whole  reach  of  river  under  improvement, 
under  the  title  of  <^  Improving  Green  Biver,  Kentucky,  above  mouth  of 
Big  Barren  Biver,  continuing  improvement,  etc" 

Money  statement 

Jidy  1,1896,  balance  nnezpended $8S,459.06 

Jane  30, 1897,  unonnt  expended  during  fiscal  year 10,008. 10 

July  1, 1897,  balance  nnezpended 78,460.95 

July  1, 1897,  outstanding  liabilities 6,690.46 

July  1, 1897,  balance  available 72,860.49 

(Amount  (estimated)  reauired  for  completion  of  existing  project 85, 673.  ^ 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    85, 673. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  riVer  and 
harbor  acts  of  1866  and  1867  and  of  sundrycivll  act  of  June  4»  1897. 


APPROPRIATIONS. 

July  13, 1892 $50,000 

August  17,  1894 26,000 

June  3)  1896 20,000 

Total 95,000 
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AhitracU  ofprapo$aU  far  furnishing  and  delivering  about  4,000  harreU  Portland  cement  for 
kuilding  u>6k  No,  6,  Green  Biver,  Kentuckjff  received  in  reeponse  to  advertieement  dated 
April  fSO,  1897,  and  opened  May  6,  1897,  hy  Maj,  James  F,  Gregory,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Brand  of  eement 

Point  of  delivery. 

Price  per 
barreL 

TotaL 

1 

2 

Caleb  E.  Gowan.  Cleveland,  Ohio. 
Man  bat  tan    Cement    Co.,    New 

Tork.N.Y. 
Commen^ial  Wood  and  Cement 

Co.,  Philadelphia,  Pa. 

Lagerdorfer 

(jermania- . . ..... 

Site  of  Look  No.  5... 
Bowling  Green,  Ky. 

SiteofLookNo.6... 

$2.09 
2.64 

a.  60 

fl0.7fl0 
10,500 

8 

Baylor's  Anicr  ican  . . 

10,300 

Bid  of  Commeroial  Wood  and  Cement  Company  aeoepted. 


Abstract  of  contract,  dated  June  10, 1897,  with  Commercial  Wood  and  Cement  Company, 

That  the  oaid  Commercial  Wood  and  Cement  Company  shall  furnish  and  deliver, 
at  the  site  of  Lock  No.  5,  Green  Biver,  Kentucky,  Baylor's  American  Portland  cement 
in  barrels  containing  not  less  than  380  pounds  net  weight  of  cement  per  barrel.  All 
in  accordance  with  the  specifications  therefor.  That  for  said  cement,  delivered  and 
accepted,  the  said  Commercial  Wood  and  Cement  Company  shall  be  paid  at  the  rate 
of  $2.59  per  barrel. 

The  foregoiDg  contract  was  not  approved  antil  Jnly  6, 1897;  hence 
there  were  no  contracts  in  force  at  the  close  of  the  fiscal  year. 

Note. — For  list  of  boats  plying  on  Green  River,  and  commercial  statistioB,  see 
xeport  for  operating  and  care,  etc..  Green  and  Barren  rivers.  Ken  tacky. 


bbport  of  mr.  wiluam  m.  hall,  assistant  bnginkkr. 

United  Statks  Enoinbbr  Office, 

Bowling  Green,  Ky.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  Green  River,  Kentucky,  above  the  month  of  Big  Barren  River  (Lock  rfo.  5),  for 
the  fiscal  year  ending  June  30,  1897. 

The  money  available  for  construction  of  Lock  No.  5  at  the  beginning  of  the  fiscal 
year  was  $88,459.05.  But  little  was  done  toward  construction  during  the  season  of 
1896,  for  the  reason  that  in  its  construction  it  is  proposed,  in  the  interests  of  economy, 
to  use  all  the  machinery,  tools,  etc.,  in  the  construction  of  Rough  River  Lock,  and 
not  required  for  further  use  there  after  the  completion  of  that  Iock  in  December  last. 

Preparatory  to  the  commencement  of  construction  on  the  proposed  lock  general 
plans  for  a  concrete  lock,  plan  for  artificial  foundation  for  same,  plan  for  concrete 
forms  for  lock  walls,  plan  for  cofferdam  for  inclosing  lock,  and  pliui  for  iron  hollow 
quoins  were  prepared. 

The  adopted  plans  of  lock  have  principal  dimensions  as  follows: 

Lock  foundation  over  all :  Feet. 

Width 74 

Length 224 

Length  of  lock  ii m son ry  over  all 220 

Width  of  chamber 36 

Height  of  walls  above  fonndatiou 30 

Width  of  head  and  tail  walls  on  bottom 17 

Width  of  head  and  tail  walls  on  top! 12 

Width  of  chamber  walls  on  bottom 14 

Width  of  chamber  walls  on  top,  river  wall 5 

Width  of  chamber  walls  on  top,  land  wall 5| 

Depth  of  water  over  lower  miter  sill 6 

Lift  of  lock 14 

Depth  of  water  over  upper  miter  sill 8 

Height  of  upper  guard  wall 9 

Miter  of  gates degrees..    20 
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That  part  of  plant  used  in  the  oonstrnction  of  the  lock  in  Kongh  Rlrer,  Ken- 
tacky,  and  which  was  released  and  not  needed  there  after  the  completion  of  that 
lock,  was  moved  and  stored  here  in  December  last. 

On  April  1  the  constmction  of  a  lock  master's  dwelling  was  commenced.  The 
work  of  grading  a  yard  for  storage  of  materials,  the  erection  of  temporary  build- 
ings, erection  of  plant,  etc.,  preparatory  to  construction  of  lock,  was  begun  on  May 
18, 1897. 

On  June  17  a  dredge  was  set  to  work  excavating  the  lock  foundation,  and  that 
date  marks  the  time  of  commencing  actual  construction  on  the  lock. 

The  work  accomplished  to  date  is  as  follows : 

One  lock  masters  dwelling,  having  stone  foundation  and  consisting  of  seven 
rooms,  a  one-room  cemented  cellar,  and  an  attic,  has  been  completed.  A  cistern, 
double  closet,  and  wood  and  coal  shed  have  been  completed.  The  grounds  have 
been  graded  about  dwelling  and  walks  made,  which  required  moving  of  483  cubic 
yards  of  clay  and  building  a  stairway  uphill  to  dwelling^  making  a  rise  of  about  40 
feet.  The  grading  of  yard  about  lock  site  for  use  in  storing  materials  and  erecting 
temporary  buildings  npon  has  been  completed,  which  required  the  moving  of  2,1(K; 
cubic  yards  of  clay.  Temporary  buildings  for  use  in  construction  have  been  erected 
as  follows:  One  storeroom  and  cement  shed,  22  by  100  feet;  two  engine  sheds;  one 
blacksmith  and  carpenter  shop,  32  by  22  feet;  one  tool  house  and  warehouse,  14  by 
51  feet;  one  oil  house,  14  by  12  feet;  one  building,  20  by  90  feet,  for  kitchen,  and  two 
dining  rooms  for  use  of  mechanics  and  laborers.  Plant  has  been  erected  as  follows: 
Two  hoist  engines;  two  derricks;  1,310  feet  of  30-inch  ffauee  track  laid;  a  wharf 
and  wharf  trestle,  consisting  of  one  stone-fiUed  crib  30  leet  long  bv  13  feet  wide  by 
19  feet  high,  extending  7  feet  below  water;  five  bents  of  trestle  from  7  to  20  feet 
high,  and  the  excavation  by  dredge  of  700  cubic  yards  of  clay  and  12  snags;  one 
tank  and  about  1,600  feet  of  1-inch  and  l^-inch  service  pipe  laid. 

Excavation  for  lock  to  date  consists  of  478  cubic  yards  moved  by  shovel  and  2,150 
cubic  yards  and  20  snags  moved  by  dredge.  All  materials  received,  as  enumerated 
above,  have  been  unloaded,  inspected,  and  stored. 

The  expenditures  for  the  work  named  above  is  shown  in  the  following  table : 


Lock  mMt«r*s  dweUing 

Building  cistern 

Coal  shed  and  closet,  complete 

Fencing  grounds,  1,700  Unear  feet 

Grading  eroonds,  eto 

Grading  for  yard  for  temporary  baildings,  storing  material,  etc. 

Erection  of  temporary  boildin  gs 

Laying  track  and  erecting  plant 

Breotionof  wharf  and  wharf  trestlea 

Dredging  for  wharf 

Excavation  for  look,  dredge 

Excavation  for  lock,  picks  and  shovels 

Unloading,  storing,  and  inspecting  mat ori al 

Preparing  plana.  Sills  of  material,  and  advertisements 

'^raiding  road  to  highway. 


Repairing  tools  and  plant 

Drainage  of  groonds 

Watohfiig  pUuit 

Jnarrying  stone  for  concrete 

noving  plant  from  Koagh  Elver  Lock  to  site  of  Look  Na  5. 


Material.       Labor. 


$968.10 
51.88 
91.25 
108.80 
83.  i5 


711.31 
82.38 


1L75 


609.80 


120.35 
550.80 


$1,510.48 

48.45 

130.00 

100.80 

174. 40 

586.50 

482.00 

280.40 

250.26 

87.96 

306.60 

125.00 

1,132.00 

700.00 

71.65 

01.60 

87.75 

309.73 

381.22 


Total. 


$2,468.87 
98.33 
281.25 
218.60 
207.85 
586.50 
1,103.31 
362.78 
250.25 
87.96 
305.00 
136.75 
1,132.09 
700  00 
71.65 
01.60 
607.55 
309.73 
501. 57 
659.80 


Other  expenditures  to  date  for  materiala  received  are  as  follows: 

Material  for  use  in  construction  of  look  and  dam $764.42 

Material  for  use  in  concrete-lock  construction 194. 64 

Timber  and  iron  for  use  in  construction  of  cofferdam «.  1, 844. 24 

Timber  for  use  in  construction  of  foundation 259.04 

Timber  for  use  in  construction  of  temporary  trestles 297. 46 

Vitrified  pipe  for  drainage  culvert  in  lock  wall 288.00 

Tbe  remaining  work  proposed  for  the  season  is  as  follows : 

The  excavation  of  about  20,000  cubic  yards  of  material  necessarv  for  putting  in 
lock  foundation;  the  building  of  cofferdam  266  feet  lone  by  about  80  feet  wide;  the 
construction  of  the  entire  pile  and  timber  foundation  for  lock  74  feet  wide  by  224 
feet  long;  the  construction  of  land  wall  of  lock,  requiring  the  placing  of  about 
2,903  cubic  yards  of  concrete,  and  the  filling  back  of  land  wall. 

It  is  not  expected  that  the  river  wall  for  lock  will  be  constructed  this  season,  for 
the  reason  that  the  available  ftinds  are  not  considered  sufficient  to  do  that  in  addi- 
tion to  the  work  mentioned  above. 
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PreparatioiiB  would  have  been  made  for  constitictiiiff  the  abatment  in  addition  to 
the  work  now  proposed  bat  for  the  fact  that  the  title  for  land  on  abutment  shore  of 
river  has  not  been  perfected. 

No  accident  to  property  or  any  employee  of  a  serious  nature  has  occurred  since  the 
ft' 


commencement  of  the  work, 

Very  respectfally;  your  obedient  servant, 

Gapt.  J.  Q.  Warren, 

Corpa  oj  Engineer$. 


Wic.  M.  Hall»  Ai$i9tani  Euginear. 


E  E  g« 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

[This  w«rk  wm  in  (he  chargp  of  lUJ.  Jame*  F.  Qngarjt  Coipa  of  Bngiiiaen,  nnta  Mi^  14«  1897.] 

For  report  of  general  project  see  page  2272,  Beport  of  Ohief  of  Engi- 
neers, for  fiscal  year  ending  June  30, 1896. 

Special  work  during  the  past  fiscal  year  consisted  of  extensive  repairs 
made  to  the  dam  and  abutment  at  Lock  ^o.  1,  Green  Biver;  the  con- 
struction of  a  warehouse,  and  grading  the  ground  back  of  land  wall  at 
Lock  No.  4;  completing  and  setting  up  in  place  new  upper  gates  and 
cast-iron  hollow  quoins  at  Lock  No.  1,  Barren  Biver:  the  construction 
of  a  new  hull  for  the  dredge;  extensive  repairs  to  the  United  States 
snag  boat  TFm.  Preston  Dixon;  the  construction  of  two  deck  barges  and 
two  derrick  boats  ;^  and  the  usual  work  of  passing  boats,  etc.,  through 
the  locks.  Snagging  and  dredging  were  performed  as  usual  and  work 
of  making  minor  miscellaneous  repairs  to  the  several  locks  and  dams, 
lock-tenders'  houses,  boats,  and  working  plant,  was  done  from  time  to 
time,  as  became  necessary  to  maintain  the  whole  system  in  good  navi- 
gable condition. 

Two  items  in  last  year's  estimate  provide  for  work  which  has  not  yet 
been  practicable  to  commence,  viz:  the  work  of  rebuilding  Dam  No.  2 
and  the  construction  of  a  concrete  reinforcement  to  the  lower  end  of 
river  wall  of  Lock  No.  4.  However,  the  greater  part  of  the  material  for 
these  purposes  has  been  purchased  and  delivered  at  the  respective 
places  where  it  is  to  be  uc^,  and  it  is  expected  to  carry  the  work  to 
completion  previous  to  the  winter  of  1898. 

The  full  details  of  the  year's  operations  are  set  forth  in  the  report  oi 
Mr.  G.  F.  Stickney,  assistant  engineer,  submitted  herewith. 

Leaset  of  land,  and  water  power,  in  force  during  fiscal  year  ending  June  SO,  1897. 


LOMOM. 

Dftte. 

To  oxpin. 

Lock  Mo,2,  Gnen  Btver 

Liven  A  Welbom... ....... 

Jaii.l,   1802 
Jnlyl,  1878 

Jan.  L     1912 

Lookllo.l,Bari«iiBiTer 

William  Bonlton 

JulyL     18M 

ColleoHonefor  u$e  of  land  and  water  power,  Green  and  Barren  rivere,  Kentuchg,  farfieeal 

year  ending  June  SO,  1897, 


Loiiooi- 

Location. 

Subject. 

Amount 
coUected. 

LiTon  A  Wolbom *••....- 

Look  Ko.  S,  Onoi  Blv«r. . . . 
Lock  Ko.  1,  BMTen  River. . . 

Land  and  water  power 

do ...•••.. 

$100.00 

Williaiu  Bonlton 

moo 

TlrvAnf  A,  Hall «....,,,.,,.,... 

Lock  Ko.  2.  G-reon  RItot 

do 

160.00 

C-  H.Homonway  <!.--. -«••...... 

Lock  Ko.S.  Green  River.... 

do 

17.60 

•Terbal  leases  made  from  year  to  year. 
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Detailed  statement  of  expenses  inewred  in  preserving  and  nuUntaining  navigation  on  that 
portion  of  Ihe  Green  and  Barren  rivers,  Kentucky,  improved  by  locks  and  dams,  during 
the  fiscal  year  ending  June  SO,  1897, 


Month. 


Loolc  No.  I,  Qreen  River. 


Salaries. 


Labor 

and 

materiaL 


Current 
and  con- 
tingent 
expenses. 


Total. 


Lock  No.  2,  Green  Kiver. 


Salaries. 


Labor 

and 

material. 


Cnrront 
and  con- 
tingent 
expenses. 


Totol. 


Jnly 

August — 
September. 

October 

November . 
Deoember.. 

1807. 

Jaanarj... 
February.. 

March 

April 

May 

June 

Total 


$109.50 
180.00 
205.00 
342.00 
322.85 
344.00 


810.85 
838.00 
267.00 
224.00 
152.00 
105.00 


$35.00 

84.75 

788.08 

2,022.06 

2, 687. 03 

1,637.17 


1,105.68 
935.12 
893.39 


$18.50 

11.85 

L15 

14.24 

18.09 


7.60 
14.40 

4.00 
n.50 

4.23 

8.00 


$205.10 
283.25 
1, 005. 53 
2,  965. 21 
8,025.02 
1,990.26 


1,423.58 
1.287.52 
664.39 
2.^)5.50 
156.23 
173.00 


$180.00 
180.00 
205.00 
192.00 
172.83 
194.00 


100.83 
188.00 
267.00 
224.00 
152.00 
280.00 


$8.10 
17.32 
39.35 
25.30 
73.82 
218.02 


42.17 
10.96 
14.71 
6.48 
2.40 
10, 409. 74 


$19.21 

4.00 

5.25 

27.81 

11.49 


7.80 
11.40 

4.00 
32.60 

3-73 

6.00 


$188. 10 
216.58 
248.35 
222.55 
274.46 
423.51 


210.00 
210.36 
285.71 
263.08 
158.13 
10,755.74 


3,019.70  ,10,290.38 


113.46  ,13,423.64 


2,395.16 


10, 920. 37 


132.99 


13,457.52 


Month. 


Lock  No.  3,  Green  River. 


Salaries. 


Labor 

and 

material. 


Cnrrent 
and  con- 
tingent 
expeuses. 


Total. 


Lock  No.  4,  Green  River. 


SaUries. 


Labor 

and 

material. 


Current 
and  con- 
tingent 
expenses. 


Total. 


1896. 

July 

August 

September.. . 

October 

November . . 
Deoember... 

1807. 

January  — 
February... 

March 

April 

May 

June 

Total. 


$180.00 
160.00 
205.00 
192.00 
172.83 
194.00 


160.83 
188.00 
2-17.00 
224.00 

152.  00 
180. 00 


$10.90 
87.40 

105.21 
34.10 
19.68 
2L44 


18.49 
3, 026. 97 
22.00 
22.05 
19.35 
22.75 


$26.27 
4.00 


20,73 
U.49 


15.00 
11.40 

4.00 
19.  CO 

3.72 
10.25 


$190.90 
243.67 
314.21 
226.10 
213. 22 


188.82 
3, 224. 37 
293.00 
265.05 
175. 07 
218.00 


$180.00 
180.00 
205.00 
192.00 
172.83 
194.00 


160.33 
188.00 
267.00 
224.00 
152.00 
480.00 


$1,458.25 

760.75 

762,68 

11.40 

75.56 

91.72 


486.00 
625:69 
529. 10 
592.72 
26.90 
4,200.00 


$38.58 
4.20 


20.73 
11.49 


15.00 
16.09 

8.50 
19.00 

4.22 
10.50 


$1,638.25 
979.28 
97L83 
203.40 
269.12 
297.21 


681.88 
829.78 
804.60 
835,72 
183.12 
4,690.50 


2,205.16 


3,355.32 


125.86     5,776.34 


2,695.16 


9,620.72 


148.26 


12, 364. 14 


Month. 


1806. 

Jnly , 

August  — 
September . 

October 

November.. 
Deoember.. 

1807. 

January 

Febmwy  .. 
March  ..... 
April 

May 

June 

Total. 


Lock  No.  1,  Barren  River. 


Salaries. 


$180.00 
180.00 
20.V00 
102.00 
172.83 
194.00 


160.88 
188.00 
267.00 
224.00 
152.00 
180.00 


2,296.16 


Labor 

and 

material. 


Current 

and 
contin- 
gent ex- 
penses. 


$1,67L64 

829.28 

16.10 

9.10 

15.46 

L60 


5.01 
804.85 
608.00 


8,955.04 


Total. 


$49.22 
4.00 


90.73 
11.49 


15.00 
n.89 

4.00 
19.00 

8.72 
20.00 


$1,851.64 
1, 058. 50 
224.10 
201.10 
209.02 
207.00 


180.84 
1,004.24 
874.00 
243.00 
155.72 
200.00 


158.56 


6,408.75 


U.  S.  snag  boat  Wm.  Preston  Dixon. 


Salaries 

and 

labor. 


$858.00 
855.17 
859.67 
828.83 
828.33 
816.67 


717. 14 
461.33 
508.00 
476.99 
1.179.30 
1,220.00 


Repairs, 


$45.00 


97.73 


2.40 
4.90 


885.90 


5.174.69 


Sub- 
siatenoe. 


$400.47 
97.36 


149. 16 
247.98 


293.84 
17.63 
81.40 

220.38 
83.96 

220.00 


9, 609. 43  ,6, 210. 62  jl,  711. 68 


Sup- 
plies. 


$260.49 

88.02 

10.82 

115.62 

363.56 


238.48 
42.00 
82.11 

144.01 
30.47 
40.00 


1,406.58 


Total. 


$858.00 
1, 561. 13 
1,045.06 
839.65 
1,093.11 
1,516.04 


1,251.86 
526.86 
621.51 
1,727.28 
1,243.73 
6,654.69 


18,947.31 
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Detailed  etaiemeni  ofexpeneee  incmred  in  preeervimg  and  maintaining  natfigaUon  on  that 
pitrUon  of  th^  Green  and  Barren  rivere,  Kentaokg,  eto, — Continued. 


TJ.  S.  dredge  boat  Lermond. 

IConth. 

SaUriee 
and  labor. 

Bepalrs. 

SappUes. 

TotaL 

1896. 

July 

$366.00 

$52.22 
20.58 

$418.22 
22.97 

SoDtemlMr 

$2.89 

October 

69.17 
415.00 
415.00 

88.00 
70.88 
219.17 
136.00 

69  17 

NoTember 

42.98 
612.00 

457.98 

December 

10.99 

.25 
19.00 
28.66 

1.037.99 

1897. 
JaniiAiy 

88.26 

February.... 

1.00 
20.00 

90.33 

Muoh... 

267  72 

April 

las.oo 

mSv::;:;;;::::::::::::: :::::.:::::::::.:::;;::: 

171.99 

S.llDO.i» 

.50 
70.80 

2,262.94 

Jane.......... 

490.00  1           80. 7S 

691  65 

Total 

2,434.66  j      S.7M.ff7 

202.88 

6,437.12 

Two  new  bargee... 
Two  derriclc  boate . 


$3,823.02 
.    8,928.70 


EECAPITULATION. 

Look  Ho.  1,  Qze«n  KiTiir $18,423.64 

Look  No.  2,  Green  Riyer 18,467.52 

Look  No.  8,  Green  Rlrer 5,776.34 

Look  No.  4,  Green  River 12,864.14 

Lock  No.  1,  Barren  River 6,408.75 

IT.  S.  snag  boat  Wm^PretUm  Dixon 18,947.81 

n.S.dredffeboatX«rmon<l 6,437.12 

Two  new  Darires 8,823.02 

Two  new  derrick  boats 8,928.70 

Total  expenditnrea  for  flsoal  year  ending  Jnne  80,  1887,  indnding  $20,476.26  ont- 

■tandingUabilitiea 83,666.44 


AMOUNTS  AND  DATES  OF  APPROPRIATIONS  AND  ALLOTMENTS. 

AppropriaHone, 
August  11,  1888 $135,000.00 

AllotmeniB, 

January  4, 1889 $167,113.00 

July  20, 1889 139,110.00 

July  17, 1890 53,783.47 

July  16, 1891 77,807.26 

July  15, 1892 46,264.26 

July  15, 1893 49,730.88 

July  13, 1894 25,927.23 

January  26, 1895 6,000.00 

July  20, 1895 51,080.81 

Total 616,815.41 
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Bepart  of  lockages  on  Oreon  and  Barren  rirerSf  Kentucky,  for  fiscal  year  ending  June 

SO,  1897. 


Days 

Days 

SOS- 

Going  np. 

Going  down. 

Total 

crafts 

and 

flats 

passing. 

Total 

Look. 

Steam- 
boats. 

Barges 
and 
flats. 

Min- 
ceUa 
ne- 
ooa. 

Steam- 
boats. 

Barges 
and 
flats. 

Rafta. 

Mis- 
cellar 
ne- 
ons. 

number 

of 

look- 

•gea. 

No.  I.Green 

No.  2,  Green...... 

No.  3,  Green 

No.  4.  Green 

Nal,  Barren 

274 
299 
807 
816 
848 

91 
66 
58 
49 
17 

464 
468 

437 
620 
422 

274 
821 
256 
412 
230 

83 
119 
69 
26 
42 

455 
467 
430 
629 
420 

265 
311 
266 
408 
221 

226 

239 

103 

53 

10 

74 
133 
75 
28 
62 

1,841 
2,058 
1.638 
2,176 
1,407 

2,866 
2.852 
1,705 
2,154 
1,288 

Total 

1,644 

281 

2.411 

1.498 

888 

2.401 

1.471 

631 

872 

9,117 

9.864 

NoTB.--Looklng  throngb  No.  1,  Green  Riyer,  was  sospended  91  days  on  aooonnt  of  high  water; 
through  No.  2,  Green  River,  66  dars  on  account  of  high  water;  through  No.  8,  Green  River,  58  days  on 
account  of  high  water;  through  No.  4,  Green  River,  15  days  on  aoconnt  of  repairs  to  look  gates,  2  days 
on  account  or  ice,  and  82  days  on  aooonnt  of  high  water;  through  No.  1.  liaiz«n  River.  17  days  on 
acooont  of  repairs  to  look  gates. 


Z4si  of  boats  plying  on  Oreen  and  Barren  rivers,  Kentucky,  during  ike  fiscal  year  endUtg 

June  SO,  1897. 


Name  of  boat. 


Oharaoter. 


Length. 


Breadth. 


Depth. 


Tonnage^ 


"Wm.  Preston  Dixon. , 
Col.G.L.GiUespie.. 

Gayoso 

CityofClarksviUe.... 

JfivansTille 

J.  G.  Kerr 

JanieRae 

Mary  Stuart 

Lela 

Peankisbaw 

Fawn 

B.  L.Reel 

Olhon 

Jack  Osborne 

Longfellow 

Bmma  Cooper 

Penguin 

Little  TomMoss 

LN.Hook 

Racket 

Little  Oyde 

John  T.  Carson 

J.B.Horton 

Royal  Pierce 

Ida 

CO 

Eleanor 

iMibella 

Herbert  Morau 

Blancbe 

Hussar 

Ineleside 

Somund 

Louisa 

Lena  Archer 

Frank  Von  Bebren . . 

Rover 

Three  Brothers 

Mary  Agnes 

Sadie...! 

Josephine 

City^  of  Hartford  .... 


nag  boat., 
^wboat. . 


U.S  1 

U.  S.  towb 

Passenger 

...do  7. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Towboat 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 

do , 

....do 

do 

do 

do 

do 

Tugboat 

...do 

...  .do 

do.: 

.....do 

do 

....do 

do 

Sawmill  boat.. 

....do 

do 

Pleasure  boat. . 

do 

do , 

Gasoline  boat. . 


FeeU 
124.9 
110 
127.8 
126 
121 
120 
110 
100 

70 

80.9 

96 

76 

70 

136.6 
112 

95 

80 

90 
100 

99 
100 

85 
.   66 

70 

60 

81.6 

60 

95 

94 

92 

80 

81 

56 

73 

46 
116 
100 
100 

80 

8L6 

26 


FeeL 
88 
26 
30 
24 
80.2 
26 
25.9 
20.6 
18 

20.2 
26 
14 
17 
80 

19.6 
26 
16.6 
22 
19.4 
16.3 
20 
18.8 
14 
17 
14 
16.7 
16 
22 
16 
17 
16 
14 
12 
16.6 

9 
24 
18 
20 

7.6 

6 

4 


Feet, 
6 
8 
6 

8.8 
5 
4 
8 

8.6 
8 

8.6 
8.6 
8 

8.8 
4.6 
4.8 
8.6 
8.4 
S 
8 

8.6 
8.6 
8 
4 

8.8 
8 

2.7 
2.8 
4.8 
6 

8.8 
4 
4 
8 

8.8 
4 
8 

8.6 
2.8 
2.6 
4 
8 


200 
82.50 
197.90 
194.60 
194.24 
125.97 
99.54 
90.20 
68.27 
68.18 
46 

84.63 
29.18 
188.61 
93.69 
79.10 
60.68 
66.80 
65.96 
52.84 
62.20 
47.60 
86 

29.18 
22 

19.84 
14.64 
66.24 
61.98 
48.40 
89 
36 

14.64 
40.80 
8 
94 
66 

62.80 
6.63 
8 
1 


BNa  97 — ^156 
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Commercial  atatisties  of  Green  and  Barren  riverSf  Kentiuiky,  for  fiscal  year  ending  June 

SO,  1897,      ' 

ToDB.  Ton*. 

Timber,  logs,  etc 148,760     LDinber ^ 6,889 

Beer 238     Merchaiulise U,699 

Cement 387     Produce 39 

Coal 20,110     Salt 922 

Flour 1,220     Stone 2,853 

Grain 1,956     Staves  and  headings 3,206 

Handles 2,967     Ties,  railroad 92,504 

Hay 385     Tobacco,  leaf 1,880 

Hides 30     Whisky 38 

Hooppoles 553 


Iron,  manu  factured 57 

Livestock 3,782 


Total 303,475 

Passengers number..  1,740 


report  op  mr.  q.  f.  8tickney,  assistant  kngikeer. 

United  States  Engineer  Office, 

Bowling  Green,  Ky.f  June  SO,  1897. 
Captain:  I  have  the  honor  to  submit  the  following  ro])ort  of  operations  pertaining 
to  operating  and  care  of,  etc.,  (jreen  and  Barren  rivers,  during  the  fiscal  year  endiug 
June  30,  1897.    The  allotment  for  operating  and  care  of  Green  and  Barren  rivers 
during  the  year  was  as  follows : 

Lock  No.  1,  Green  River : 

Repairs  to  dam $5, 150.00 

Repairs  to  abutment 256. 00 

Salaries  of  lock  hands  and  office  expenses 2, 900. 00 

Contingencies 1,000.00 

9,306.00 

Lock  No.  2,  Green  River : 

Repairs  to  dam 19,  365. 00 

Salary  of  lock  hands  and  office  expenses 2, 900. 00 

Contingencies 500.00 

22,765.00 


Lock  No.  3,  Green  River: 

Salary  of  look  hands  and  office  expenses 2,900.00 

Contingencies 500.00 

3,400.00 


Lock  No.  4,  Green  River : 

Repairs  to  river  lock  wall L 10,616.43 

Filling  and  grading  behind  land  wall 2, 154. 00 

Storehouse 1, 200. 00 

Completing  new  upper  lock  gates 748. 80 

Salary  of  lock  hands  and  office  expenses 2,900.00 

Contingencies 750.00 

18, 369. 23 


Lock  No.  1,  Barren  River: 

Completing  new  upper  lock  gates 664.80 

Salary  of  lock  hands  and  office  expenses 1 2,900.00 

Contingencies 500.00 

4,064.80 
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n.S.Bnag;boat  Wm.  Preston  Dixon: 

Repairs  to  snag  boat $5,883.36 

Operating  snag  boat 12,500.00 


18,383.85 


U.  8.  dredge  boat  B,  0.  Lermond: 

New  hull 1,780.00 

New  clam-shell  backet 750.00 

Operating  dredge  boat 4,500.00 


7,030.00 


Two  new  deck  barges 3,400.00 

Two  new  derrick  boats 3,400.00 


6,800.00 


Total  estimate  for  fiscal  year  ending  June  30,  1897 90, 118. 38 

The  following  is  a  detailed  statement  of  the  work  done  daring  the  year : 

LOCK  NO.  1,  ORBKN  RIVER. 

Repairn  to  dam, — ^Two  sections  of  the  upper  portion  of  the  dam  above  the  crest, 
aggregating  309  linear  feet,  have  been  rebnilt,  as  follows:  240  linear  feet  at  the  east 
end  ot  the  dam  and  69  linear  feet  at  the  west  end.  The  middle  section,  205  linear 
feet,  was  repaired  in  1894.  A  section  of  the  lower  slope  of  the  dam,  100  feet  long,  has 
been  repaired  by  renewing  the  three  upper  courses  of  range  sticks  and  replacing  the 
sheathing  which  had  been  carried  off  dnring  the  high  water  of  the  past  season.  The 
upper  slope  of  the  dam  is  24  feet  long  and  lower  slope  30  feet  long.  The  materials 
for  repairing  the  dam,  with  the  exception  of  the  sheathing  and  sheathing  spikes  for 
lower  slope,  had  been  received  during  the  previous  year.  The  rebuilding  of  the  upper 
slope  was  done  in  three  sections,  which  were  successively  inclosed  with  cofferdams 
of  riprap  stone  backed  with  hickory  lathe  turnings.  The  frame  of  the  dam  was 
constructed  of  hewed  timber,  the  sheathing  and  comb  stick  of  sawed  timber.  The 
following  materials  have  been  used  in  this  work : 

Hewed  gum  timber,  12  inches  between  faces,  for  frame  of  dam.  ..linear  feet..    9, 146 

Sawed  gum  timber,  for  sheathing feet  B.M..  50,392 

Riprap  stone,  for  filling cubic  yards..     1,963 

Driftbolts,  spikes,  etc pounds..     7,627 

Repairs  to  ahutmentn, — The  abutments  of  the  dam  were  built^  originally,  as  the 
foundations  for  mills,  operated  by  water  power,  and  at  the  west  abutment  the  water 
was  drawn  through  three  gates  iu  the  stone  foundation,  considerably  below  the  level 
of  the  crest  of  dam.  At  the  bottom  of  these  openings  12  by  12  inch  timbers  were 
laid  through  the  width  of  the  wall  and  extending  across  the  three  openings.  Tbese 
timbers  had  decayed,  causing  leaks  through  the  abatnient  and  weakening  the  wall. 
The  portion  of  wall  above  the  openings  was  torn  down,  the  timbers  removed,  and 
the  wall  rebuilt;  the  work  being  done  while  this  end  of  the  dam  was  inclosed  with 
a  cofferdam.  Eighty-seven  yards  of  stone  wall  was  torn  down.  It  was  found  that 
the  wall  had  been  dry  laid,  with  cement  only  in  the  joints  on  the  face.  The  section 
of  wall  rebuilt  contains  90  cubic  yards  of  stone,  which  was  laid  in  cement  mortar. 
On  the  east  abutment,  reset  4  coping  stones  and  repointed  49  linear  feet  of  joint. 
There  have  been  used  in  this  work: 

Natural  cement barrels..  40 

Sand cubic  yards..  18 

General  work, — Painted  both  sets  of  look  gates,  and  whitewashed  outbuildings 
and  fences;  built  2  concrete  monuments  at  comers  of  Government  land  on  east  siae 
of  river.  These  monuments  were  made  by  sinking  cement  barrels  in  the  ground, 
for  one-half  of  their  height,  with  an  iron  rod  set  upright  in  the  center  o/  each  bar- 
rel, projecting  slightly  above  the  top,  to  mark  the  exact  corner.  The  barrels  were 
then  filled  with  concrete,  which  was  allowed  several  days  to  harden,  after  which  the 
staves  were  cut  ofi',  the  monuments  smoothed  up  with  cement  mortar  and  white- 
washed. 

Highest  water  occurred  March  3, 1897,  upper  gauge  reading  33.3  feet.  Lowest 
water  occurred,  above  the  dam,  Augast  22,  1896,  upper  gauge  reading  5.2  feet;  and 
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below  the  dam,  September  21-22,  1896,  lower  gauge  reading  4.8  feet.    The  walls  of 
the  look  haye  been  submerged  seventy-two  days  during  the  year. 

LOCK  NO.  2,  QREKN  RIVBR. 

Bepairs  to  dam. — The  repairs  to  the  dam  have  not  been  started  yet,  as  the  stage  of 
water  has  not  been  favorable,  and  nothing  has  been  done  beyond  receiving  and  stor- 
ing materials.  It  is  expected  that  the  work  will  be  completed  during  the  next  fiscal 
year.    The  following  materials  have  been  received  and  stored: 

Gum  timber feetB.M..  134,828 

White-oak  timber do 78,576 

Iron,  spikes,  etc pounds..     47,582 

Sixty-five  thousand  three  hundred  ffnd  thirty -three  feet  B.  M.  yellow-piue  lumber 
has  been  received  and  loaded  on  a  barge,  to  be  taken  to  Loek  No.  2,  Green  River. 

General  work. — Painted  both  sets  of  lock  gates,  and  whitewashed  outbuildings 
and  fences;  built  a  fence  around  the  Government  land.  From  the  water  edge  up  to 
the  top  of  the  bank  the  fence  was  made  of  old  6  by  12  inch  timbers  set  on  end  and 
spaced  about 6 inches  apart;  the  timber  was  cut  into  8-foot  lengths,  of  which  3  feet 
was  set  in  the  ground,  leaving  5  feet  projecting  above  the  ground.  The  fence  on 
top  of  the  bank  was  constructed  of  10-bar  woven  wire,  46  inches  high,  with  one 
strand  of  barbed  wire  along  the  top.  The  fenceposts  are  of  cedar,  8  feet  long,  set 
3  feet  in  the  ground,  and  spaced  20  feet  apart.  The  length  of  fence  constructed  is  as 
follows : 

Linear  feet 

Woven-wire  fence,  with  cedar  posts 1,330 

Timber  palings 188 

The  lock  hand's  house  has  been  put  In  thorough  repair,  as  follows:  Put  new  win- 
dows, doors,  and  a  concrete  floor  in  the  basement;  laid  a  drain  of  vitrified  pipe  from 
basement  to  mill  race,  140  linear  feet;^  rebuilt  the  chimney  tops,  replastered  the 
kitchen,  built  a  porch  on  one  side,  wainscoted  two  rooms,  painted  all  woodwork, 
and  papered  two  rooms;  tore  down  old  smokehouse  and  stable  and  constructed  a 
coal  shed  from  the  materials.  The  lock  master's  house  has  been  repaired  by  putting 
a  corrugated  iron  roof  over  the  kitchen,  renewing  one  window  sash,  and  papering 
two  rooms. 

flailed  22  cubic  yards  of  stone  into  one  of  the  buttress  cribs  of  dam,  to  replace 
that  washed  out  during  high  water.  Placed  63  cubic  yards  of  earth  and  stone 
below  lower  guide  crib  to  stop  the  current  flowing  across  entrance  to  lock. 

Highest  water  occurred  March  19-20,  1897,  upper  gauge  reading  30  feet.  Lowest 
water  occurred  September  16,  18P6,  upper  eange  reading  6.8  feet.  The  walls  of  the 
lock  have  been  submerged  fifty-nine  days  during  the  year. 

LOCK  NO.   3,   €^REBN  RIVER. 

General  work. — Painted  both  sets  of  lock  gates  and  whitewashed  outbuildings, 
fences,  etc.  Repaired  lock  gates  by  removing  20  broken  fenders  and  replacing  same 
with  new  fenders.  Rebuil  t  steps  and  platform  on  front  of  tool  house  and  constructed 
platform  for  oil  tanks. 

Highest  water  occurred  February  28  to  March  1,  1897,  npper  gauge  reading  24.3 
feet.  Lowest  water  occurred  October  29  to  November  5,  1896,  upper  gauge  reading 
4.9  feet.    The  walls  of  the  lock  have  been  submerged  forty -nine  days  during  the  year. 

LOCK  NO.  4,  GREEN  RIVER. 

Bepairs  to  river  lock  wall. — The  repairs  to  river  wall  have  not  been  started  yet,  but 
the  following  materials  have  been  received  and  stored: 

Red-oak  timber  for  cofferdam feetB.M..  38,187 

Yellow-pine  timber  for  concrete  forms do 29,430 

Iron  for  cofferdam pounds..  11,961 

Iron  for  concrete  forms do..    7, 243 

Saylor's  Portland  cement  for  concrete barrels..    1,120 

Broken  stone  for  concrete cubic  yards..        493 

It  is  expected  that  the  work  will  be  done  during  the  first  months  of  the  next  fiscal 
year 
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Filling  and  grading  hehind  land  look  wall,— BtLckot  the  land  lock  wall  was  a  channel 
that  formerly  admitted  water  to  the  water  wheel  of  a  mill.  The  lower  end  of  the 
channel  was  closed  by  a  crib  built  of  timber  and  stone.  The  timber  of  the  crib  was 
badly  decayed,  and  the  crib  was  liable  to  give  way  if  subjected  to  any  pressure. 

The  place  was  nnsi^htly ;  access  to  the  lock  wall  was  difficult  on  account  of  the 
mill  race,  and  there  did  not  seem  to  be  much  probability  that  the  water  power  would 
ever  be  leased  again.  The  mill  race  has  been  almost  entirely  filled  up,  the  space 
graded,  and  a  strip  of  paving  laid  along  back  of  the  lock  wall.  Five  thousand  four 
hundred  and  fourteen  cubic  yards  of  earth,  stone,  and  gravel  have  been  placed  in 
the  old  mill  race.  Of  this  amount  1,515  cubic  yards  were  taken  so  as  to  grade  a  site 
for  a  storehonse,  and  from  the  bed  of  the  wagon  road  through  the  lock  ground^, 
reducing  the  grade  and  improving  the  road  considerablv.  The  remaining  3,899 
cubic  yards  was  dredged  from  a  gravel  bar  in  the  river  below  the  lock.  Two  hun- 
dred and  forty-four  square  yards  of  paving  back  of  look  wall  has  been  laid,  consist- 
ing of  thin  bedded  stone  set  on  edge. 

Storehouse,— TheTe  has  been  great  need  for  a  storehouse,  conveniently  located,  and 
of  sufficient  size  to  contain  all  tools  and  appliances  used  on  the  rivers  when  not  in 
service.  The  new  storehouse  is  situated  jnst  above  the  level  of  extreme  high  watef , 
back  of  the  lock  wall.  The  lock  is  reached  by  an  incline  about  120  feet  long.  The 
storehouse  is  a  frame  structure  resting  on  a  stone  foundation,  75  feet  long,  90  feet 
wide,  with  walls  10  feet  high.  The  ii^me  and  floor  are  of  oak,  the  siding  and  the 
sheathing  of  the  roof  is  yellow  poplar.    The  roof  is  covered  with  corrugated  iron. 

Completing  new  upper  lock  gates. — At  the  beginning  of  the  fiscal  year  all  the 
materials  for  new  upper  lock  ^ates  had  been  received,  and  the  construction  of  the 
gates  had  commenced.  The  old  lock  gates  were  removed,  a  cofferdam  built  across 
the  upper  end  of  the  fore  bay,  and  the  new  gates  were  set  up  in  place.  The  old 
stone  nollow  qnoins,  being  worn  and  broken  so  that  they  leaked  badly,  were  cut 
out  and  new  cast-iron  hollow  quoins  were  substituted,  being  bedded  in  cement 
mortar  and  bolted  to  the  masonry.  New  anchor  irons,  let  into  the  top  of  the  wall, 
were  employed  in  place  of  the  old  type  of  anchorage,  which  projected  above  the 
top  of  the  wall.  The  land  wall,  being  too  thin  to  provide  sufficient  anchorage,  was 
rcenforced  at  the  back  with  9  cubic  yards  of  concrete.  The  coping  stones  around 
the  heel  of  each  gate,  having  been  badly  broken,  were  taken  up  and  replaced,  about 
28  square  yards  of  new  15-inch  coping  being  set.  The  timber  for  the  gates  was 
dressed,  the  gates  put  together  upon  the  bank,  and  the  irons  fitted.  After  the  new 
hollow  qnoins  had  been  put  in  place,  the  gates  were  taken  apart,  and  rebuilt  in 
place.  The  fore  bay  was  sheathed  with  2-inch  oak  timber  to  stop  leaks  through  the 
breast  wall.  Navigation  was  suspended  for  fifteen  days  while  the  gates  were  being 
set  np. 

General  work. — Painted  both  sets  of  look  gates,  and  whitewashed  outbuildings, 
fences,  etc.  The  un inclosed  portion  of  the  Government  land  has  been  fenced  with  a 
ten-bar  woven  wire  fence  46  inches  high,  with  one  strand  of  barbed  wire  along  the 
top,  stretched  between  cedar  posts  spaced  20  feet  apart  and  set  3  feet  in  the  groan4. 
Tbe  amount  of  fence  built  is  1,180  linear  feet. 

Rebuilt  chimney  and  made  minor  repairs  to  lock  master's  house.  Moved  two  small 
storehouses  to  new  sites  in  order  to  provide  room  for  large  storehonse.  Two  concrete 
monuments  have  been  bnilt  on  the  southeast  boundary  line  of  the  lock  grounds, 
similar  to  those  constructed  at  Lock  No.  1,  Green  River. 

Highest  water  occurred  February  20, 1897,  upper  gauge  reading  27.5  feet.  Lowest 
water  occurred  September  15-17, 1896,  upper  gauge  reading  6.4  feet.  The  look  widls 
have  been  submerged  thirty-one  days  during  the  year. 

LOCK  NO.  1,  BARREN  RIVER. 

Completing  new  upper  look  gates, — At  the  beginning  of  the  fiscal  year  the  materlala 
for  new  upper  look  gates  were  on  hand  and  the  gates  were  under  construction.  New 
cast-iron  hollow  quoins  and  new  anchor  irons  were  provided,  and  the  gatea  were 
constructed  and  set  up  in  similar  manner  to  those  at  Look  No.  4,  Green  River.  It 
was  found  that  the  land  wall  overhung  about  If  inches.  The  face  of  this  waJl  was 
dressed  off  at  the  gate  recess  in  order  that  the  gate  might  open  back  into  the  recess. 
The  floor  of  the  forebay  was  sheathed  with  2-inoh  oak  timber,  to  stop  leaks  through 
the  breast  wall.  Navigation  was  suspended  for  seventeen  days,  while  the  gates  were 
being  set  up. 

General  work. — Placed  500  cubic  yards  of  hickory  lathe  turnings  on  upper  slope  of 
dam  to  stop  leaks  in  same.  Painted  both  sets  of  lock  gates,  whitewashed  outbuild- 
ings^ fences,  etc.,  papered  six  rooms,  and  made  minor  repairs  to  lock  houses. 

Highest  water  occurred  February  24-25, 1897,  upx>er  gauge  reading  16.4  feet.  Low- 
est water  occurred  September  12-14,  1896,  upper  gauge  reading  6.2  feet.  The  lock 
walls  have  not  been  submerged  during  the  year. 
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U.  8.  BNAQ  BOAT  WH.  PRESTON  DIXON. 

Repairt  to  inag  boat. — ^The  hall  of  the  snag  boat  is  a  composite  constraction  of  iron 
and  wood,  the  gunwhales,  keelson,  and  bnlkheads  being  iron,  while  all  the  remainder 
of  the  hail  is  of  wood.  All  the  timber  in  the  hnll,  except  the  main  bottom  and  the 
stem  rake,  was  decayed.  Varioas  parts  of  the  machinery  had  been  worn  ont  in  senr- 
ice  and  needed  renewing.  The  repairs  to  the  snag  boat  have  been  made  at  the  Loais- 
ville  and  Portland  Canal  Dry  Dock,  and  are  almost  completed,  the  following  work 
having  been  done : 

All  floor  beams,  all  deok  beams,  the  head  stick,  main  deck,  and  stationary  fenders 
have  been  renewed  with  vell<»w-pine  timber.  Several  new  planks  in  the  bottom,  and 
4  new  forward  rake  of  white  oak  have  been  pat  on.  The  gan  whales  and  keelson,  from 
amidship  aft,  have  been  raised,  taking  ont  the  reverse  shear  in  after  part  of  the  deck. 
The  deck,  bottom,  and  rakes  have  been  calked.  The  boat  has  been  furnished  with 
new  smokestacks,  new  breeching,  new  steam  dram,  new  ash  pan,  and  new  cast-iron 
back  plate  to  boilers.  The  main  engines  have  been  furnished  with  new,  brass-filled 
packing  rings  on  pistons;  the  capstan  engines  with  new  slide  brassen,  and  new  pack- 
ing rings  on  pistons.  New  flanges  have  been  put  on  mud  drums.  The  cylinder  tim- 
bers have  been  repaired  and  stiffened  by  riveting  reenforcing  plates  on  the  bottom 
flanges.  The  shifting  rigging  on  main  engines  has  been  changed  to  below  deck ;  the 
forward  part  of  the  boiler  deck  and  the  harricane  deck  have  been  lengthened  5  feet, 
giving  considerable  more  deck  room.  The  two  flights  of  stairs,  leading  to  boiler 
deck,  have  been  remoiied,  and  one  flight  substituted,  considerablv  increasing  the 
size  of  the  coal  box,  which  is  underneath.  The  size  of  the  forward  cabin  has  been 
increased  by  moving  one  bulkhead  and  moving  the  smokestacks  outboard.  Altera- 
tions have  been  made  to  doors  and  windows.  The  front  of  the  pilot  house  has  been 
closed  with  sliding  sashes;  the  bulkheads  have  been  repaired,  and  also  the  gnards, 
railings,  etc.,  above  the  main  deck.  Steam  heaters  have  been  provided  for  the  entire 
cabin,  texas,  and  pilot  house.  A  new  canvas  roof  has  been  put  on  the  entire  boat, 
and  the  boat  has  been  partiidly  painted.  There  still  remains  some  work  to  be  done 
about  the  machinery,  such  as  riveting  steam  drum  on  boilers,  setting  up  breeching 
and  smokestacks,  altering  escape  pipes,  etc.  It  is  expected  that  the  repairs  will  be 
completed  in  a  few  days. 

Operating  9nag  boat, — ^The  snag  boat  has  been  in  commission  two  hundred  and 
eighty-one  days  during  the  year,  part  of  which  time  was  spent  at  the  Louisville  and 
Portland  Canal  Dry  Dock  (during  April,  May,  and  June)  in  making  repairs.  In 
addition  to  removing  snags  from  the  channel  of  the  rivers  and  cntting  or  deadening 
overhanging  trees,  the  boat  has  been  engaged  in  doing  the  necessary  towing  of 
dredge,  scows,  barges,  and  derrick  boats  between  the  varioas  locks;  assisting  in 
building  cofferdams  at  Lock  No.  1,  Barren  River,  and  Lock  No.  4,  Green  River,  and 
taking  rock  soundings  on  Green  River,  below  Lock  No.  1;  running  to  Frankfort,  on 
the  Kentucky  River,  towing  Kentucky  River  barge  to  Carroll  ton  and  Kentucky  River 
Dredge  No.  1  to  Louisville  and  Portland  Canal  Dry  Dock. 

During  the  year  the  snag  boat  ran  6,002  miles,  cut  and  deadened  74  overhanging 
trees,  and  removed  968  snags,  located  as  follows: 

Snags. 

Below  Lock  No.  1,  Green  River 30 

Between  Locks  No.  1  and  No.  2,  Green  River 325 

Between  Looks  No.  2  and  No.  3,  Green  River 344 

Between  Locks  No.  3  and  No.  4,  Green  River 174 

Barren  River  from  mouth  to  Bowling  Green 95 

Total 968 

n.  B.  TOWBOAT  OOL.  Q.  L.  OILLB8PIB. 

The  towboat  has  been  engaged  during  the  past  twenty  days  in  towing  barges, 
derrick  boats,  etc.,  on  Green  and  Barren  rivers,  and  during  this  period  has  rnn  802 
miles. 

U.  8.  DRRDQB  BOAT  B.  O.  LERMONB. 

New  hull, — Most  of  the  materials  for  constructing  a  new  hull  for  the  dredge  boat 
were  on  hand  at  the  beginning  of  the  fiscal  year,  having  been  provided  for  in  the 
estimate  for  the  previous  year.  The  hull  has  been  built  complete,  the  cabin  and 
machinery  transferred  from  old  hull,  and  new  "A."  frame,  spuds,  and  dipper  arms 
provided.  The  hull  is  112  feet  long,  31  feet  wide,  4  feet  deep,  and  is  constructed  of 
long-leaf  yellow  pine,  excepting  the  streamers,  rake  frames,  spuds,  and  kevels, 
which  are  made  of  white  oak.  The  dredge  boat  was  painted  and  a  new  canvas  roof 
put  on  the  cabin. 
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New  elam-shell  bucket, — ^A  new  Lancaster  (1^  cubic  yards)  clam-shell  bucket  has 
been  purchased  to  replace  one  worn  out  in  service. 

Operating  dredge  boat, — ^The  dredge  boat  has  been  employed  at  each  of  the  locks  in 
freeing  the  entrances  and  lock  chambers  from  mud,  sand,  leaves,  etc. ;  at  Lock  No.  1^ 
Green  River,  dredged  stoue,  etc.,  from  coif'erdams  above  the  dam;  at  Lock  No.  4, 
Green  River,  dredged  gravel,  to  be  used  in  filling  mill  riice  back  of  land  wall.  The 
crew  of  the  dredge  assisted  in  building  cofferdams  at  Lock  No.  1,  Barren  River,  and 
Lock  No.  4,  Green  River.    The  dredging  at  the  various  locks  has  been  as  follows : 

Lock  No.  1,  Green  River:  Upper  entrance,  5,250  cubic  yards. 

Lock  No.  2,  Green  River :  Upper  entrauce,  11,775  cubic  yards ;  575  linear  feet  sunken 
timber.  Lower  entrance,  4,165  cubic  yards;  1,925  linear  feet  sunken  timber.  Lock 
chamber,  300  cubic  yards. 

Lock  No.  3,  Green  Kiver:  Upper  entrance,  1,950  cubic  yards;  lower  entrance,  700 
cubic  yards;  lock  chamber,  400  cubic  yards. 

Lock  No.  4,  Green  River:  Upper  entrance,  2,500  cubic  yards. 

Lock  No.  1,  Barren  River:  Upper  entrance,  1,000  cubic  yards;  lower  entrance,  250 
cubic  yards;  lock  chamber,  300  cubic  yards. 

Lock  No.  1,  Green  River :  Colferdam,  885  cubic  yards. 

Lock  No.  4,  Green  River:  Gravel  for  filling  back  of  lock  wall,  610  cubic  yards. 

Total,  30,085  cubic  yards,  2,500  linear  feet  sunken  timber! 

Tioo  new  deck  bargee, — These  were  needed  to  transport  tools,  materials,  etc.,  and  to 
take  the  place  of  three  old  barges  that  have  been  practically  worn  out  in  service. 
The  barges  are  100  ftet  long,  20  feet  wide,  5  feet  deep,  and  are  constructed  of  long- 
leaf  yellow  pine,  with  white-oak  streamers,  rake  frames,  and  timber  heads. 

Two  new  derrick  boats. — These  were  constructed  to  replace  two  derrick  boats  that 
are  practically  worn  out.  They  are  70  feet  long,  26  feet  wide,  and  4  feet  deep,  with 
masts  40  feet  high,  su])ported  by  4  timber  stiff  legs,  and  having  booms  60  feet  long. 
The  derrick  boats  are  each  operated  by  a  *'Mundy"  IS-horsopower  double-drum 
hoisting  engine,  which  were  taKen  off  the  old  derrick  boats.  The  engines  are  pro- 
tected nrom  the  weather  by  cabins  18  feet  square,  10  feet  high. 

All  work  has  been  done  by  hired  labor,  excepting  the  repairs  to  machinery  of 
snag  boat,  which  were  done  under  ten-day  proposals.  All  materials  have  been  pur- 
chased under  ten-day  proposals,  or  formal  contract,  except  in  a  few  instances  where 
small  purchases  were  made  in  open  market. 

Very  respectfully,  your  obedient  servant, 

G.  F.  Stickmby,  Aaeistant  Engineer, 

Capt.  J.  G.  Warrkn, 

Corps  of  Engineers,  TJ,  8,  A. 


E  £  10. 

BIPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 
[This  work  was  in  the  oharge  of  M%j.  James  S*.  Gregory,  Corps  of  Bngineers,  until  Hay  14, 1897.] 

For  full  report  of  project  see  page  2280,  Beport  of  Chief  of  Engi- 
neers for  fiscal  year  ending  Jane  30,  1896. 

Operations  during  the  past  fiscal  year  were  directed  toward  the  com- 
pletion of  the  lock  and  dam  on  which  work  was  resumed  August  5, 
1896.  Previous  to  that  date  a  small  force  of  men  was  employed  at 
deadening  and  removing  overhanging  trees  and  snags  from  the  banks 
of  the  river  between  the  lock  site  and  Hartford,  Ky. 

The  work  accomplished  during  the  year  includes  12,266  cubic  yards 
earth  and  mud  excavation;  1,820  cubic  yards  concrete  mixed  and 
placed;  2,039  cubic  yards  earth  filling  back  of  laud  wall;  460  cubic 
yards  grading  in  vicinity  of  lock;  2,566  cubic  yards  stone  filling  placed 
in  dam  and  guide  cribs;  1,676  cubic  yards  puddle  placed  above  dam; 
172,964  feet  B.  M.  lumber  framed  and  placed  in  dam  and  lock  gates; 
23,543  pounds  cast  and  wrought  iron  hollow  quoins,  rods,  bolts,  valves, 
etc.,  pla(;ed  in  lock  gates,  and  146  linear  feet  of  12-inch  vitrified  pipe 
laid  back  of  land  wall. 
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The  erection  of  an  additional  cottage  for  lock  tenders  is  contemplated 
and  provided  for  in  the  approved  project  if  found  essential,  bat  no  far- 
ther appropriation  is  at  present  deemed  necessary,  either  for  this  pur- 
pose or  that  of  removing  the  snags  and  other  obstructions  from  the 
reach  of  river  included  within  the  limits  of  the  project  for  improve- 
ment. The  details  of  operations  during  the  fiscal  year  are  set  forth  in 
the  reports  of  Assistant  Engineers  William  M.  Hall  and  6.  F.  Stickney, 
submitted  herewith. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $48,855.90 

June  30, 1897,  amount  expended  dnring  fiscal  year 35,593.46 

July  1, 1897,  balance  unexpended 12,762.44 

July  1, 1897,  outstanding  liabilities 102.60 

Jnly  1, 1897,  balance  available 12,659.84 


APPROPRIATIONS. 

September  19, 1890 $25,000 

July  13, 1892 15,000 

August  17, 1894 22,500 

June  3, 1896 43,000 

Total 105,500 


CcmfMTdial  staiiatica,  Rough  River,  Kentuolcy,  from  Deoemher  12, 1896,  to  June  SO,  18S7» 


Tods. 

Timber,  logs,  etc 15, 545 

20 

1 


Beer 

Cement 

Flour 

Grain 

Hay 

Hoop- poles . 
Live  stock  . 
Lumber 


105 

6 

62 

42 

23 


Merchandise  . 

Salt 

Ties,  railroad. 
Tobacco,  leaf . 

Whisky 

Passengers . . . 


Tons. 

401 

19 

269 

19 

1 

2 


Total 16,538 


Report  of  lookagea  on  Rough  River,  Kentueksf,  forfiaoal  year  ending  June  SO,  1897. 

Lock  No.  1: 

Days  operated 146 

Da^s  suspended 66 

Gom^  up — 

Steamboats 36 

Barges  and  flats 10 

Going  down — 

Steamboats 33 

Barges  and  flats 9 

Rafts 136 

Total  crafts  and  flats  passing 224 

Total  number  of  lockages 370 

Note.— The  look  was  opened  to  navigation  Deoember  12,  1896,  since  which  date 
looking  was  suspended  for  filty-five  days  on  account  of  high  water. 
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List  of  hoaia  plying  on  Bough  Biver,  Kentucky ,  during  the  fiscal  year  ending  June  SO,  1897. 


"Same  of  boat. 


WiD.PreBton  Dixon. 


JanieRae 

PeaDkishaw 

Lena  Archer 

Three  Brothers  . . 

Sadie 

City  of  Hartford . 


Character. 


United    Statoa   snag 
boat. 

Passenger 

do*. 

Tngboat 

Sawuillboat , 

Pleasure  boat , 

Gasoline  boat 


Length.    Breadth.     Depth.     Tonnage. 


Feet. 
134.9 

110 

80.9 

45 
100 

81.5 


Feet. 
32 

25.9 
20.2 
9 

ao 

6 


Feet. 
6 

8 
8.6 

4 
2.8 

4 


200 


99.54 
53.18 


52.80 
8 


report  of  mr.  william  m.  hall,  assistant  enginkkr. 

United  States  Engineer  Office, 

Bowling  Green,  Ky.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  upon  the  improyement 
of  Rough  River,  Kentucky,  for  period  ending  Deceinoer  31,  1896: 

By  act  of  June  3, 1896,  $43,000  was  appropriated  for  the  completion  of  the  look  and 
dam  commenced  April  29,  1895,  and  for  clearing  the  river  of  obstructions  to  Hart- 
ford, Ky.,  23  miles  above  the  lock.  * 

It  was  then  decided  to  try  and  complete  the  lock,  dam,  and  other  necessary  work 
for  opening  the  river  for  navigation  to  Hartford  before  the  end  of  the  season. 
Therefore,  as  stated  in  my  last  annual  report,  on  June  15  a  force,  consisting  of  about 
18  men,  commenced  work  near  the  lock  site  at  clearing  the  river  of  snags,  logs,  drift, 
and  overhanging  trees,  proceeding  upstream  with  the  work. 

But  operations  on  the  lock  were  delayed  in  consequence  of  instructions  that  the 
appropriation  of  June  3  was  not  to  be  drawn  upon  until  further  authority.  Such 
authority  was  received  on  July  14,  and  active  preparations  were  promptly  commenced 
for  the  resumption  of  construction  of  lock  and  dam. 

Work  of  construction  was  resumed  upon  the  lock  on  August  5.  On  that  date  the 
condition  of  the  work  was  as  follows : 

The  plant,  tools,  and  concrete  form  timbers,  used  during  the  preceding  season,  were 
stored  at  lock  site;  the  buildings  were  in  good  order;  the  cofferdam  and  wharf  were 
intact  and  without  serious  injury  from  precediunr  wiuter  floods;  the  masonry  for 
river  wall  of  look  and  abutment  for  dam  was  complete  and  in  excellent  condition. 

The  total  expenses  for  the  season's  work  from  July  1,  1896,  to  December  31,  1896, 
are  in  detail  as  follows : 

Material  for  concrete $7,849.63 

Labor  mixing  and  placing  concrete 2,556.48 

Labor  erecting  and  removing  temporary  trestles 150. 00 

Material  for  concrete  forms 334.38 

Labor  framing,  erecting,  and  removing  concrete  forms 2, 326. 08 

Material  for  buildings : 419.75 

Labor  erecting  buildings 278.90 

Plant: 

Small  tools 409.05 

Excavating  and  clearing  river  channel  below  lock 77. 95 

Excavation  of  lock  and  abutment  pits 1,231.80 

Material  for  guide  cribs 1,053.64 

Labor  erecting  guide  cribs 1,570.80 

Grading  lock  grounds  and  filling  behind  land  wall  and  land  cribs 905. 33 

MateriS  for  lock  eates 1,321.32 

Labor  framing  and  erecting  lock  gates 1,185.70 

Material  for  dam 2,485.30 

Labor  framing  and  erecting  dam 1,583.00 

Excavation  for  dam 861.00 

Puddling  dam 343.00 

Excavation  for  upper  approach  to  lock 450,45 

Excavation  for  lower  approach  to  lock 253.33 

Quarrying,  boating,  and  placing  stone  tilling  for  dam 1, 752. 44 

Quarrying,  boating,  and  placing  stone  filling  for  guide  cribs 625. 80 

Storing  and  watching  plant 766.93 

Drainpipe  back  of  land  wall 123.95 

Removal  of  plant  from  lock  site 643.06 

Miscellaneous 2,441.69 

Clearing  river  of  snags,  etc.,  and  cutting  overhanging  trees  from  lock  to 

Hartford,  33  miles 1,888.87 

Total 35,889.61 
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By  combining  the  totals  of  above  with  correspondinfi^  totals  shown  in  my  annnal 
Teport  of  Jane  30, 1896,  of  work  done  to  that  date,  the  following  statement  of  the 
entire  cost  of  the  work  is  obtained : 


Total 
expeiMM 
1805- M. 


On  hand 


UMdfal 

the  work. 


Matorf  al  for  oonorete 

Labor  mizlog  and  pUciDg  concrete 

Materials  for  trantle  and  wharf 

Labor  erecting  and  romoviDg  trestle 

Material  for  concrete  forms , 

Labor  framing  concrete  forms 

Labor  erecting  nnd  removing  concrete  forms 

Material  for  buildinn 

Labor  erecting  baildinga 

Plant:' 

Machinery 

Small  tools 

Excayatlng  and  clearing  river  channel  below  lock 

Excavation  of  look  and  abutment  pits 

Material  for  oofferdam 

Labor  firaroing  and  placing  cofferdam 

Labor  puddling  coirerdara 

Material  for  breakwater 

Labor  erecting  brealcwatAr 

Material  for  gnide  cribs 

Labor  erecting  guide  cribs 

Grading  about  land  wall 

Grading  about  abutment 

Removing  old  lock  wall 

Material  for  lock  gates 

Excavation  of  dam 

Excavation  for  upper  approach  to  lock  

Ezoavation  for  lower  approach  to  lock 

Quarrying,  boating,  and  placing  stone  filling  fordiim 

Quarrjing,  boating,  and  placing  atone  for  gtiitle  cri  bs 

Drainpipe  back  or  land  wall 

Storing  and  wat<:hing  plant 

Bemoval  of  plant  from  look  site 

Misoellaneoufl 

Clearing  river  of  snags,  etc..  and  cutting  overhanging  trees  from 
look  to  Hartford,  23  miles 

Total 


$24,618.71 

5.284.46 

72L68 

837.84 

8,834.12 

\    4,675.66 

1,61L62 
908.68 

7,644.06 

1,877.59 

761.88 

6,030.02 

1,129.72 

660.00 

228.57 

10.56 

80.80 

1,063.64 

1. 570. 80 

1,246.33 

297.75 

824.85 

1,821.82 

861.00 

450.45 

253.88 

1,752.44 

625.80 

123.95 

969.29 

643.08 

4,221.06 

1,888.87 


75.00 

"moo" 


160.00 


6,000.00 
600.00 


1,570.80 
1,248.38 


184,215.28 

5,284.48 

646.53 

837.84 

2,584.12 

4,675.86 

1,461.62 
908.68 

7,6U.05 

777.66 

761.88 

5,030.02 

1,129.72 

660.00 

223.67 

19.66 

80.80 

1,053.64 

1,670.80 

1,248.38 

297.75 

324.86 

1,321.32 

861.00 

450.45 

253.83 

1,752.44 

625.80 

128.96 

969.29 

643.03 

4,22L06 

1,888.87 


82,048.72 


7,978.60 


74,075.28 


By  deducting  amount  for  clearing  river  f^om  this  statement  it  will  be  observed 
that  the  lock,  dam^  abutment,  and  all  auxiliarv  parts,  including  grading  grounds 
and  erecting  lock-hand's  dwelling,  cost  $72,186.S5. 

The  quantities  of  work  accomplished  are  shown  in  detail  in  the  table  following. 
The  quantities  shown  as  done  previous  to  June  30, 1896,  are  the  same  as  shown  in  my 
last  annual  report. 


Prior  to 

June  80, 

1806. 


Snbae- 

gnent  to 

June  80, 

1896. 


TotaL 


Sxoavated  ttom  channel: 

Clay oubie  yards. 

Stone do... 


Excavated  below  lock sn^a. 

Excavated  fh)m  lower  approach  to  lock {jSaiSf.^!; 


Excavated  for  look  walls  and  abutment: 

▲bove  water cubic  yards. 

Below  water do... 

Removal  of  river  wall  of  old  lock  (clay,  stone,  timber,  iron) do. . . 

Cofferdam  for  lock  in  place: 

Timber feetB.M. 

Puddle cubic  yards. 

Concrete  mixed  and  placed do... 

Breakwater: 

Timber feetB.M. 

Stone  filling cubic  yards.. 

Fill  back  of  land  wall do.. 

Grading  lock  grounds do.. 

Excavation  for  dam do. . 

Excavation  for  upper  approach  to  lock  and  upper  guide  cribs  . .  .do. . 

Timber  in  dam feetB.M. 

Stone  filMuK  in  dam cubic  yards 

Puddle  placed  above  dam do.. 

Timber  in  guide  oriba ftetB.M. 


8,160 


232 
660 
88 

9,174 
4,065 
1,600 

98,000 
2,147 
1,860 

12,000 
169 


6 

'i'oso' 


1,600 
1,708 


1,820 


2,oni 

460 
8,800 
2,794 
164.630 
1,676 
1,718 
66.840 


^^ 

282 

2,610 

88 

10,774 
5.068 
1,600 

98,000 
2,147 
8,680 

12,000 

169 

2,081 

469 

8.800 

2,794 

164,630 

1.676 

1.718 

66.8a 
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Stone  filUng  Im  guide  cribs onbio  yards. 

12-lnch  vitnfled  pipe  back  of  land  wan linear  feet. 

Timber  in  gatea feetB.M. 

Iron  in  gatea: 

Cast ponnda. 

Wrought do... 


Prior  to 

Jane  30, 

1896. 


Subse* 

qnent  to 

June  30, 

1896. 


890 

146 

8,434 

14,165 
9,878 


Total. 


890 

146 

8,434 

14,165 
9.378 


From  the  details  mentioDed  in  the  above  statements  the  total  cost  of  the  3,6 
cubic  yards  of  concrete  need  in  this  work,  and  per  cubic  yard,  is  as  follows: 

lieniised  oo$i  of  Sy6S0  eubie  yards  of  eonoreie. 


Prior  to 

June 
80,1896. 

Subaequent 

to  June  30, 

1896. 

Total. 

6,889  barrela  cement: 

2.189  barxels  at83.86& 17.866.98.. 

$9,683.03 

♦7.147.45 
1,878.12 

661.89 

.  489.54 
827.95 

1,100  banela,  at$3.00l 8,305.50.. 

2080  barrels  atft298  6.109.00.. 

$16,780.48 

1  676.7  enbio  Tarda  broken  atone,  at  82.22 

1,844.15 
}       801.84 

}       817.64 
827.95 

3,722.27 

1,043  pnbic  yarda  graTel: 

719  cubic  varda.  at  81.89 8999.41.. 

324  cubic  yards,  attl.48 463.82.. 

1,462.78 

1,065.2  cubic  yards  aand: 

067.2  cubio  vards  at  81.22 1.179.98.. 

98eubic  yarda,  at $1.40 137.20.. 

1, 317. 18 

20  per  cent  ({breach  year)  of  coat  of  timber  and  framing  same 
for  forma - 

1,655.90 

Total  coat  of  materlala 

13.924.11 
1,209.48 

75,00 
200.00 
881.26 
861.33 

62.28 
2,728.00 

11,014.46 
2,826.08 

76.00 
150.00 
881.26 
861.38 

62.28 
2,656.46 

24. 93a  66 

j^^^^r  Aref^ting  And  removing  fo^ma .............. 

3,535.66 

25  per  cent  (for  each  year)  of  timber  and  iron  for  approach  trea- 
t lea  to  forma 

160.00 

IiAbor  erectinff  and  removing aame    ^u...   ^^^^.^... ...■■... ...... 

350.00 

20  ner  cent  (for  each  year)  of  coat  of  buildinsa........ 

762.52 

10  per  cent  (for  each  year)  of  co«t  of  plant 

1,722.66 

50  per  cent  (for  each  year)  of  coat  of  erecting  mixer  plant 

Ltanor.  mixinir  and  placinir concrete. 

124.56 
5,284.46 

Total 

19,441.46 

17.426.86 

36,868.32 

The  quality  of  the  sand,  gravel,  and  stone  used  in  making  concrete  was  the  same 
as  described  in  my  last  annual  report  of  June  30, 1896.  and  the  mixtures  the  same,  viz : 
The  facing,  1  part  of  cement  to  2  parts  of  sand ;  and  the  concrete,  1  part  of  cement 
to  2  parts  of  sand,  to  2  parts  of  gravel,  to  3  parts  of  broken  stone. 

In  mixing  and  placing  the  concrete  the  same  general  rules  and  methods  were 
observed  as  described  in  that  report.  However,  the  average  thickness  of  mortar 
facing  on  land  wall  was  made  about  3^  inches  instead  of  6  inches,  and  no  facing  was 
put  on  surfaces  not  exposed  to  view.  This  change  resulted  in  a  material  saving  of 
cement. 

In  mixing,  the  cubical  mixer  was  revolved  with  each  batch  of  material  from  fifteen 
to  eighteen  times,  which  I  am  satisfied  resulted  in  a  better  quality  of  concrete  than 
by  revolving  onlv  nine  times,  as  was  the  rule  during  the  season  of  1895. 

In  erection  of  land  wall,  the  wall  and  two  wings  were  constructed  in  ten  sections. 
The  form  from  end  to  end  of  wall  was  erected  and  all  the  sheeting  put  on  face  before 
commencing  the  placing  of  concrete.  By  so  doing  a  plane  surface  was  obtained  for 
face  of  wall  without  apparent  defect. 

The  training  given  employees  in  placing  concrete  during  the  season  of  1895  and 
some  improvement  in  organization  enabled  us  to  place  the  ten  sections  of  land  wall 
with  rapidity  and  ease. 

There  were  1,860  cubic  yarda  of  concrete  placed  in  1895  and  1,820  cubic  yards 
in  1896. 

From  this  statement  we  observe  that  the  concrete  placed  in  1895  cost  $10.45  per 
cubic  yard,  that  placed  in  1896  cost  $9.55  per  cubio  yara,  and  that  the  cost  as  a  whole 
was  $10.02  per  cubic  yard.  $6.78  of  which  was  for  materials. 

It  may  be  added  that  the  price  for  cement  was  the  cost  in  storehouse  at  lock,  and 
the  above  statement  of  cost  of  concrete  includes  due  allowance  for  superintendence, 
temporary  buildings,  storage,  plant,  tools,  etc. 

The  excess  in  cost  of  land  wall  and  abntment,  built  in  1895,  was  due  to  the  fact 
that  6  inches  of  mortar  facing  was  put  on  face  and  back  of  river  wall  and  that  a 
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bridgeway  was  built  across  the  river  for  transporting  concrete  to  abntment,  whereaa 
on  the  land  wall  an  average  of  only  3i  inches  of  facing  was  pat  on  face  of  wall  and 
none  on  the  back. 
The  cost  of  other  classes  of  work  in  detail  are  as  follows : 

Cofferdam  timber  in  place per  M  feet  B.M..  $17.14 

Timber  in  dam  in  place do 24.71 

Stone  filling  in  dam  in  place per  cubic  yard..       1.04 

Timber  in  guide  cribs  in  place per  M  feet  B.  M..    39.55 

Stone  filling  in  guide  cribs  in  place per  cubic  yard..        .70 

Four  gates  m  place each..  626.75 

Clearing  river  of  overhanging  trees,  snags,  logs,  etc.,  23  miles per  mile. .     82. 12 

The  quantities  of  work  accomplished  are  shown  in  above  tabulated  statements, 
but,  in  short,  the  work  was  done  as  follows : 

The  river  was  cleared  of  trees,  snags,  etc.,  to  Hartford ;  the  old  lock  walls  removed ; 
the  lock  walls  and  abutments  for  dam  for  new  lock  built  of  concrete  masonry;  the 
dam  built  of  timber  and  filled  with  stone;  guide  cribs  built  above  and  below  lock ; 
gates  erected;  approaches  to  lock  excavated;  lock  grounds  graded;  lock-hand's 
house,  tool  house,  and  storehouse  erected ;  and  all  other  necessary  work  done  for  the 
opening  of  the  lock  and  river  for  navigation  to  Hartford,  30  miles  from  month  of 
nver. 

The  only  remaining  work  to  be  done  and  provided  for  in  original  project,  is  the 
deepening  of  channel  for  about  400  feet  below  the  lock,  the  erection  of  a  crib  to 
protect  river  shore  below  abutment,  the  erection  of  lock  master's  dwelling,  digging 
well,  the  fencing  of  lock  grounds,  and  the  cutting  of  a  few  more  overhanging  trees 
on  upper  part  of  river. 

The  locE  and  river  were  opened  for  navigation  on  December  12, 1896,  with  a  mini- 
mum depth  of  abont  4  feet  at  pool  stage  from  month  of  river  to  Hartford,  except  on 
Rock  Shoal,  just  below  lock,  where  the  depth  is  only  about  3  feet  3  inches. 

Kespectfully  submitted. 

Wm.  M.  Hall,  Asiitiant  Engineer, 

Capt.  J.  G.  Warrrn,  C&rpa  of  Engineers. 


REPORT  OF  MB.  G.  F.  8TICKNET,  ASSISTANT  KNGIXKER. 

United  States  Engineer  Office, 

Bowling  Green,  Ky,,  June  SO,  1897, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  opemtions  pertaining 
to  improving  Rough  River,  Kentuckv,  for  the  fiscal  year  ending  June  30,  1897.  The 
construction  of  the  lock  was  completed,  and  the  lock  was  opened  to  navigation 
December  12, 1896.  Mr.  William  M.  Hall,  assistant  engineer,  was  in  local  charge  nntil 
December  21,  1896,  and  on  that  date  the  work  was  placed  in  my  charge. 

Since  the  lock  opened  there  has  been  one  passenger  boat  running  on  the  river  with 
tolerable  regularity,  excepting  during  the  month  of  February  ana  part  of  the  month 
of  March.    The  only  work  done,  other  than  operating  the  lock,  is  as  follows : 

Graded  the  Government  land ;  planted  53  shade  trees,  and  sowed  the  land  imme- 
diately back  of  the  lock  in  clover  seed;  quarried  75  cubic  yards  of  stone,  and  placed 
150  cubic  yards  of  stone  below  abutment  to  prevent  water  from  cutting  out  the  bank ; 
constructed  well,  lined  with  stone,  22  feet  aeep,  4  feet  in  diameter  inside  of  lining; 
built  a  small  cellar  in  the  hillside,  and  partially  lined  same  with  stone;  painted  the 
lock  house  and  both  sets  of  lock  gates. 

Very  respectfully,  your  obedient  servant, 

G.  F.  Stiokney,  AniBtani  Engineer, 
Capt.  J.  G.  Warren,  Corpe  of  Engineer: 


E  £  iz. 


PRELIMINARY  EXAMINATION  OF  TREADWATER  (TRADEWATER)  RIVER, 

KENTUCKY. 

[Printed  in  House  Doc.  No.  4,  Fifty-fifth  CongroM,  flnt  sessioD.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Armt, 
Washingtony  D.  0.,  March  10^  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  9,  1897,  with  map,*  by  Maj.  James  F.  Gregory,  Corps 

*Not  reprinted;  printed  in  House  Doo.  No.  4,  Fifty -fifth  Congress,  first  session. 
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of  Engineers,  of  the  results  of  a  preliminary  examination  of  Tread  water 
(Tradewater)  River,  Kentncky,  made  in  compliance  with  the  provisions 
of  the  river  and  harbor  act  of  June  3, 1896. 

Tradewater  Biver  has  been  under  improvement  by  the  United  States 
since  1881,  the  approved  project  providing  for  clearing  the  river  and  its 
banks  of  obstructions,  and  opening  a  channel  40  feet  wide  and  2^  feet 
deep  during  six  months  of  the  year  from  its  mouth  in  the  Ohio  Eiver, 
41  miles  upstream. 

For  the  reasons  given,  it  is  the  opinion  of  Major  Gregory,  which  ie 
concurred  in  by  the  Division  Engineer,  Ool.  Henry  M.  Robert,  Corps  of 
Engineers,  and  by  me,  that  Tradewater  River  is  not  worthy  of  improve- 
ment by  the  General  Government  beyond  the  present  approved  project 
of  keeping  the  channel  free  from  snags  and  other  obstructions. 
Very  respectfully,  your  obedient  servant, 

John  M.  Welson, 
Brig.  Oen.j  Chief  of  UngineerSj  U.  B.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 

REPORT  OF  MAJ.  JAKES  F.  OREOORY,  CORPS  OF  ENOINEERS. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  February  9j  1897. 

General:  In  compliance  with  letters  dated  Office  Chief  of  Engi- 
neers, United  States  Army,  June  16, 1896,  and  August  11, 1896, 1  have 
the  honor  to  submit  the  following  report  of  preliminary  examination 
of  Tread  water  (Tradewater)  River,  Kentucky,  provided  for  in  the  river 
and  harbor  act  of  June  3, 1896: 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  June 
14,  1880,  an  examination  and  survey  of  the  Tradewater  River  was 
reported  upon  (with  maps)  by  Oapt.  James  W.  Ouyler,  Corps  of  Engi- 
neers, June  21, 1881,  and  to  that  report  (see  Annual  Report,  Chief  of 
Engineers,  1881,  pp.  1991  to  1994)  and  to  Major  Cuyler's  annual  report 
upon  the  improvement  of  Tradewater  River,  Kentucky,  dated  August 
19, 1882  (see  Annual  Report,  Chief  of  Engineers,  U.  S.  A.,  1882,  part 
3,  pp.  1959  to  1963),  reference  is  particularly  invited  for  description 
of  the  river  and  the  tributary  country.  The  physical  characteristics  of 
the  river  are  fully  described  in  Major  Cuyler's  reports,  and  the  con- 
ditions relating  to  its  improvement  have  only  changed  by  the  present 
existence  of  additional  facilities  for  transportation  of  agricultural  and 
other  products  of  the  country,  including  coal,  by  the  construction  of 
railroads. 

In  November,  1896,  Mr.  D.  A.  Watt,  civil  engineer,  under  my  direction, 
made  an  examination  of  the  river  from  Dawson,  on  the  upper  Trade- 
water,  to  its  mouth,  and  in  December  of  the  same  year  I  examined  it  in 
the  vicinity  of  Sturgis  and  Commercial  Point,  where  are  located  the 
principal  coal  mines,  and  the  only  ones  now  being  worked.  Mr.  Watt's 
very  full  and  descriptive  report  is  appended  hereto  and  reference  is 
invited  to  it  for  details  and  statistics. 

In  Captain  Cuyler's  report  consideration  is  given  to  the  construction 
of  three  small  locks  and  dams,  the  former  to  be  125  feet  long  by  20  feet 
wide,  with  a  lift  of  10  feet  each,  and  designed  for  a  4toot  navigation,  at 
an  estimated  cost  of  $118,000.  Such  locks  and  such  depth  of  navigable 
river  would  be  of  no  value  whatever  to  the  coal  intercists,  and  the  pres- 
ent facilities  for  railroad  transportation  are  such  that  an  expenditure 
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of  probably  $250,000,  instead  of  $118,000,  which  would  be  required  for 
the  construction  of  said  three  locks  and  dams,  is  not  warranted  by 
either  the  present  or  prospective  output  of  the  country  tributary  to  the 
river. 

The  Tradewater  region  is  undoubtedly  rich  in  ooal,  and  it  is  said  to 
be  of  a  quality  equal  to  the  best  Pittsburg  coal.  If  it  were  possible 
to  make  the  river  a  channel  way  for  coal  commerce,  the  development  of 
mines  would  doubtless  take  place  immediately.  The  Cumberland  Coal 
Company,  of  Nashville,  Tenn.,  have  large  coal  properties  all  along  the 
river  and  on  both  sides  of  it,  and  are  at  present  ox>erating  one  mine  from 
a  drift  heading  at  Sturgis,  the  output  of  which  is  from  500  to  800  tons 
per  day.  The  Tradewater  coal  mines  at  Sturgis  are  also  working  with 
a  lesser  output,  from  a  shaft  about  180  feet  deep,  and  these  are,  I  believe, 
the  only  mines  now  in  operation. 

The  Cumberland  Company  have  constructed  and  operate  a  railroad 
from  their  mine  to  the  Ohio  River,  a  distance  of  about  4^  miles,  but 
their  shipments,  nevertheless,  are  almost  entirely  by  rail,  their  own 
railroad  being  a  guaranty  against  excessive  freight  rates. 

If  there  were  one  lock  and  dam  near  the  mouth  of  the  river,  so  as  to 
provide  a  pool  for  storage  of  coal  fleets,  which  could  go  out  at  conven- 
ient stages  of  water,  it  would  contribute  greatly  to  the  interests  of  coal 
production,  especially  as  there  is  no  harbor  for  coal  boats  in  the  Ohio 
River  near  the  mouth  of  the  Tradewater.  But  to  be  of  any  very  great 
service  a  lock  should  be  of  dimensions  sufficient  to  pass  the  largest 
barges  and  floats  used  in  the  coal  trade,  because  small  ones  are  not 
economical  and  could  not  compete  with  fleets  carrying  barges  of  larger 
capacity. 

Mr.  Isaac  Reese,  secretary  and  treasurer  of  the  Cumberland  Coal 
Company,  in  a  letter  to  me  of  December  14, 1896  (copy  appended),  says: 

While  our  company  is  interested  more  than  anyone  else  in  getting  locks  and  dams 
in  Tradewater,  1  do  not  think  that  small  locks  will  be  of  any  value.  They  should 
not  be  lees  than  60  by  140  feet,  and  ought  to  be  larger  than  this. 

The  Tradewater  is  a  small  and  very  crooked  river.  Its  width  in  the 
vicinity  of  Sturgis  is  only  about  from  110  feet  to  130  feet  at  what  would 
be  pool  level.  At  high  water  it  is  not  much  wider,  as  the  banks  are 
steep,  and  at  dead  low  water  one  can  walk  across  it  in  many  places 
near  Sturgis  almost,  if  not  quite,  dry-shod.  Two  coal  barges  could  not 
be  alongside  each  other  at  any  stage  of  water  without  obstructing  navi- 
gation, nor  could  one  or  any  steam  towboat,  such  as  is  used  in  the  coal 
traffic,  be  turned  around  in  the  river.  It  would  be  enormously  expen- 
sive to  build  a  lock  of  the  size  required,  as  it  would  have  to  be  built  in 
the  bank  in  order  not  to  obstruct  the  river.  The  greatest  obstacle  to 
such  improvement,  however,  is  the  limited  supply  of  water.  At  ordi- 
nary low  water  it  would  take  two  hours  or  more  to  supply  a  single 
lockage,  and  at  mean  water  it  is  more  than  doubtful  if  the  flow  could 
supply  water  enough  to  keep  the  lock  in  ox>eration,  and  at  dead  low 
water  there  would,  of  course,  be  no  water  for  lockages. 

In  my  opinion  the  Tradewater  Eiver  is  not  worthy  of  improvement 
by  the  General  Government  beyond  the  present  approved  project  of 
keeping  the  channel  free  from  snags  and  other  obstructions,  for  reasons 
as  follows: 

Above  Bellville  the  stream  is  too  small  and  crooked  to  be  given  con- 
sideration. Below  Bellville  the  river  is  now  practically  clear  during 
navigable  stages  of  water,  and  as  commerce  has  practically  left  it 
because  of  railway  facilities  and  low-water  seasons,  there  is  no  justifi- 
cation for  expensive  improvements. 
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While  it  is  no  doubt  feasible  to  construct,  near  the  month,  a  lock 
large  enouji^h  to  pass  a  coal  barge,  the  important  question  at  once 
arises:  Would  there  be  sufficient  water  in  the  river  to  supply  it?  For 
a  considerable  portion  of  the  year  this  may  at  once  be  answered  in  the 
negative.  For  how  long  a  period  of  each  season  of  navigation  there 
would  be  sufficient  river  flow  for  lockages  can  only  be  determined  by 
gauging  the  river  at  varying  stages  of  water. 
Very  respectfully,  your  obedient  servant, 

James  P.  Gregory, 

Major  of  Engineers, 
Brig.  Oen.  John  M.  Wilson, 

Chief  of  Engineers^  U.S.  A. 
(Through  the  Division  Engineer.) 

[First  indonenifliit.] 

XJ,  S.  ENGnnsBB  Opfiob,  Kobthvitest  Division, 

Kew  Tork^  March  2^  1897. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 
I  concur  with  Major  Gregory  in  the  opinion  that  the  Treadwater 

gTradewater)  River,  Kentucky,  is  not  worthy  of  being  improved  by  the 
eueral  Government  beyond  the  present  approved  project. 

Henry  M.  Bobert^ 
Colonel,  Corps  of  Engineers j  Division  Engineer. 


BBPORT  OV  MR.  D.  A.  WATT,  CIVIL  ENGINEER. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  December  14,  1896. 

Major:  I  have  the  honor  to  Bnbmit  the  following  report  of  an  examination  of 
the  Tradewater  River,  made  on  November  6  to  11,  1896,  nnder  verbal  instructione 
received  from  you  on  October  31,  1896 : 

This  river  neee  in  Christian  Conuty,  western  Kentucky,  and  flows  northwest  to 
the  Ohio,  emptying  into  it  2^  miles  below  Casey ville.  Union  County,  Ky.,  and  about 
105  miles  above  Cairo,  111.  Its  basin,  which  occupies  the  area  between  the  Green 
and  Cumberland  rivers,  measures,  approximately,  60  miles  in  length  by  20  miles  in 
breadth,  and  has  an  area  of  about  830  square  miles. 

The  first  examination  of  the  Tradewater  River  under  the  General  Government  was 
made  in  1880,  nnder  the  direction  of  Capt.  James  W.  Cuyler,  Corps  of  Engineers, 
U.  8.  A.  His  report  (published  in  the  Annual  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1881,  pages  1991  to  1994,  inclusive)  recommended  the  clear- 
ing of  the  river  of  snags,  etc.,  for  a  distance  of  41^  miles  from  its  mouth,  and  the  sub- 
sequent introduction  of  slack- water  navigation  by  means  of  three  small  locks  and 
dams.  The  first  part  of  this  project  having  been  approved,  a  first  appropriation  of 
$3,000  was  made  in  March,  1881,  and  work  was  commenced  in  August  oi  the  same 
year,  with  the  object  of  removing  all  obstructions  to  traffic.  From  that  time  until 
August,  1888,  a  total  amount  of  $16,500  was  appropriated,  and  the  first  part  of  the 
project  was  practically  complet'Od  in  December,  1890.  The  river  had  thpn  been 
cleared  as  far  as  Bell  ville,  a  ford  situated  about  3  miles  from  Providence,  and  a  dis- 
tance of  41i  miles  from  the  mouth.  No  further  work  has  been  done  since  then,  nor 
any  money  spent  upon  improvements. 

The  present  examination  was  called  for  by  the  act  of  June  3,  1896,  which  directed 
an  examination  to  determine  the  advisability  of  frirther  improvements.  It  was  com- 
menced at  Dawson,  on  the  upper  Tradewater,  and  continued  down  the  river  to  its 
month. 

Between  Dawson  and  Providence,  about  26  miles  by  road,  the  river  is  very  small 
and  crooked,  and  impassable  with  snags,  and  the  country  is  sparsely  settled.  There 
is  still  a  quantitv  of  good  timber  in  tne  bottoms  and  along  the  creeks  at  some  dis- 
tance from  the  river,  but  the  general  conditions  are  such  as  to  render  verv  nnadvis- 
able  any  clearing  of  the  river  above  Bellville.    The  improved  portion  of  the  river 
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below  this  point  is  still  in  excellent  condition,  and  though  some  snags  ha^e  come 
into  the  channel  and  one  or  two  dams  have  been  constructed,  they  do  not  interfere 
with  boats  when  the  water  is  at  a  navigable  stage.  Good  timber  in  this  district  has 
become  scarce,  and  the  country  here  is  much  more  settled,  especially  bolow  Black- 
ford. The  width  of  the  riyer  at  low  water  at  Bell ville  would  be  from  25  to  35  feet, 
and  at  mean  water  from  40  to  60  feet. 

The  general  improvement  carried  out  by  the  United  States  proved  for  some  yean 
of  great  benefit  and  resulted  in  a  large  increase  of  traflElc.  Since  1891,  however,  this 
commerce  harf  gradually  decreased,  owing  to  its  diversion  to  the  railwavs  and  to  the 
unreliability  of  navigation.  At  the  time  of  the  first  examination  (1880)  the  Trade- 
water  was  the  only  means  of  communication,  but  between  1884  and  1887  a  branch  of 
the  Louisville  and  Nashville  Railway  was  opened  to  Providence  and  the  construction 
finished  of  the  Ohio  Valley  Railway.  The  latter  parallels  the  river  on  the  east  side 
at  a  distance  nowhere  exceeding  2  miles  as  far  as  Blackford,  where  it  crosses  and 
leaves  the  stream.  From  here  to  Providence  is  13  miles  by  road,  so  that  the  district 
is  now  well  provided  with  communication,  and  as  the  natural  result  its  commerce  has 
been  absorbed  by  these  two  railways.  The  lumber  interest  is  at  present  the  only  one 
of  importance  upon  the  river,  but  owing  to  dry  seasons  no  timber  has  been  run  for 
nearly  two  years,  and  the  sawmills  are  Tying  idle.  At  times,  however,  the  depth  of 
water  is  more  than  sufficient,  as  flood  marks  were  visible  on  trees  in  the  bottoms 
(at  present  dry)  from  5  to  8  feet  above  the  ground.  These  floods  are  produced  by  the 
backwater  of  the  Ohio  River. 

Commercial  statistics  for  the  past  year  were  not  obtainable,  as  during  that  period 
steamers  have  only  made  occasional  trips,  and  have  not  gone  farther  than  Blackford, 
20  miles  from  the  Ohio.  The  last  statistics  of  value  are  to  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1891,  Appendix  J  J,  page 
24SSg,  and  illustrate  the  fluctuating  character  of  the  traffic. 

The  merchants  and  inhabitants  generally  expressed  the  belief  that  slack-water  navi- 
gation would  still  be  of  great  benefit  to  the  community  in  developing  resources  and 
cheapening  freight  rates.  It  was  stated  at  Providence  that  the  opening  of  the  river 
to  Bellville  in  1890  resulted  in  an  immediate  decrease  of  railway  tarififs,  but  that 
since  the  sta^o  of  water  became  unreliable  they  have  been  restored. 

The  following  statistics  of  shipments  from  this  point  during  the  past  year  were 
supplied  by  the  Providence  Banking  Company,  who  expressed  their  bebef  that  a  large 
part  of  the  traffic  would  have  been  taken  to  the  river  if  it  had  been  slack  watered : 

Lumber,  feet,  B.  M.,  2,000,000:  coal,  tons,  250,000;  tobacco,  hogsheads,  3,500;  live 
stock,  cars,  250;  £[rain,  mill  stnfl^s,  ana  general  merchandise  to  the  value  of  $550,000. 

While  such  an  improvement  would  undoubtedly  be  of  benefit,  the  following  must 
be  considered  in  connection  with  the  subject: 

The  timber  business  is  of  a  temporary  nature,  and  as  it  requires  good  water  it 
must  always  be  dependent  on  floods  rather  than  on  pools,  which  are  most  useful  in 
ordinary  stages.  In  other  words,  the  lumber  will  find  its  outlet  in  any  case  in  the 
natural  course  of  time. 

The  coal  traffic  might  to  some  extent  be  taken  by  water  and  possibly  new  mines 
opened,  but  owing  to  the  smallness  and  crookedness  of  the  stream  only  one  barge 
could  be  taken  down  the  river  at  a  time.  This  would  effectually  preclude  any  cheap 
delivery.  Moreover,  as  coal  is  as  abundant  in  the  lower  as  in  the  upper  districts,  the 
mines  on  the  lowest  pool  would  be  worked  to  the  exclusion  of  those  on  the  pools 
above.  The  freer  navigation  during  floods  would  not  be  of  much  assistance,  as  in 
high  water  the  channel  is  still  crooked  and  narrow,  while  the  raising  of  the  water 
level  by  the  dams  would  result  in  frequent  flooding  of  the  bottoms. 

In  addition  to  this  the  river  should  be  available  to  navigation  at  all  seasons,  or  at 
least  for  the  greater  portion  of  the  year,  and  owing  to  the  small  flow  of  water  a  dry 
season  would  seriously  impede  the  traffic.  There  is  always  some  supply  of  water,  as 
it  is  said  that  springs  exist  throughout  the  basin,  but  in  dry  weather  it  becomes  so 
small  that  the  amount  would  bnrely  suffice  for  two  or  three  lockages  a  day.  The 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1^2,  Appendix  Z, 
page  1963,  gives  the  minimum  discbarge  near  the  mouth  as  11.2  cubic  feet  per  second, 
an  amount  which  would  of  course  be  less  on  the  upper  river.  That  season,  however, 
was  said  to  have  been  exceptionally  dry. 

It  appears,  then,  that  the  only  commerce  which  would  be  permanently  benefited  by 
slack  watering  the  Trade  water  would  be  that  of  agricaltural  and  general  products. 
Three  locks  and  dams  as  proposed  would  hardly  cost  less  than  ^50,000,  while  the 
average  yearly  charges  for  operation  and  repairs  may  bo  taken  at  $3,500  per  lock,  or 
$10,5(^  for  the  three.  Neglecting  the  cost  of  construction,  the  general  benefit  to  the 
community,  which  in  this  case  would  mean  little  more  than  a  saving  in  freight  rates, 
should,  therefore,  be  not  less  tlian  $10,500  a  year.  It  is  difficult  to  see  where  such  a 
saving  could  occur,  as  in  any  case  a  large  amount  of  freight  w^ould  still  be  shipped 
by  rafl. 

As  regards  the  lower  portion  of  the  Tradewater,  the  inhabitants  of  the  country 
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a^aoent  to  the  month  are  desirous  of  having  one  lock  and  dam  nlaced  there  with 
the  view  of  reopening  the  former  coal  traffic.  This  district  is  also  well  proTided 
with  commnnication,  andnnder  ordinary  conditions  construction  with  such  an  ohject 
on  BO  small  a  stream  wonld  appear  most  iDJuclicions.  In  view  of  past  experience, 
however,  the  matter  is  at  least  deserviDg  of  consideration. 

This  river  is  the  most  westerly  one  intersecting  the  Kentucky  coal  fields,  and  the 
product  is  said  to  he  equal  in  quality  to  that  of  the  Pittshurg  district,  and  superior 
to  any  mined  helow  the  Big  Sandy  River.  As  the  coal  extends  down  to  the  Ohio 
and  lies  close  t<o  and  on  hoth  sides  of  the  stream,  there  are  unusual  advantages  for 
cheap  water  shipment  to  southern  points.  The  veins  are  three  in  number,  and 
jKMsess  a  thickness  of  5  to  5i  feet. 

Coal  mining  in  this  region  was  carried  on  prior  to  1860  by  Governor  John  Bell,  of 
Tennessee,  and  also  by  Messrs.  Casey,  the  coal  being  shipped  down  the  Tradewater 
into  the  Ohio.  Their  mines  were  on  the  banks  of  the  river,  about  2  miles  above  its 
mouth.  The  industry  since  that  time  was  continued  as  the  stages  of  water  would 
permit,  and  after  the  improvement  of  the  river  by  the  United  States  the  output  was 
greatly  increased— that  of  1889,  as  given  by  the  commercial  statistics,  being  30,000 
tons,  or  66  standard  barge  loads.  A  succession  of  low- water  seasons,  however, 
resulted  in  closing  these  mines,  and  out  of  12  or  more  which  were  in  operation  at 
that  time  on  both  sides  of  the  river,  onlv  2  are  now  worked.  These  are  at  Sturgis, 
on  the  Ohio  Valley  Railway,  and  their  shafts  are  adjacent  to  the  tracks  and  about 
half  a  mile  from  the  Tradewater.  One  is  worked  from  a  drift  heading;  the  other 
from  a  shaft  about  185  feet  deep.  Each  company  has  recently  put  in  new  machinery, 
while  one  of  them~the  Cumberland  Coal  Company— has  constructed  a  railway  4^ 
miles  to  the  Ohio,  at  a  cost  of  $30,000,  for  the  sake  of  obtaining  shipment  by  water. 
Their  combined  output  is  expected  to  reach  from  50  to  70  carloads  a  day,  and  while 
these  figures  are  possibly  too  sanguine,  the  indnstry  will  no  doubt  be  further  devel- 
oped. At  Dekoven,  a  few  miles  farther  along  the  railway,  a  large  amount  of  mining 
is  also  done;  at  Providence  it  is  the  same;  and  elsewhere  through  the  valley  of  the 
Tradewater  these  coal  veins  have  proved  their  fl:reat  commercial  value. 

The  question  at  issue  may  then  be  stated  thus:  Whether,  in  view  of  the  river 
being  small  and  of  there  being  railway  transportation,  a  coal  traffic  could  be  estab- 
lished of  enough  extent  and  at  a  saving  of  carriage  sufficient  to  Justify  the  construc- 
tion of  a  lock  and  damf 

An  assumed  lift  of  10  feet  above  low  water  would  give  a  pool  of  about  11  miles 
with  a  dopth  of  3^  feet  at  the  upper  limit^  a  minimum  depth  below  Commercial  of  9 
feet,  and  a  depth  over  the  Commercial  Ripple  of  about  7  feet,  and  would  probably 
correspond  to  a  depth  of  10  feet  in  the  Ohio  outside.  (These  figures  are  taken  from 
the  map  of  the  survey  of  1880,  and  are  approximate  only.)  Snch  a  pool  would  reach 
all  the  coal  traffic  the  river  could  take.  The  size  of  the  lock  could  be  sufficient 
to  accommodate  only  one  barge  at  a  time.  At  pool  level  the  stream  wonld  prob- 
ablv  be  from  110  to  130  feet  wide,  so  that  two  barges  could  hardly  be  moored  abreast 
without  interfering  with  the  traffic.  Most  of  this  width,  however,  would  be 
available,  as  the  banks  slope  about  45  degrees,  and  would  thus  permit  barges  to 
lie  close  against  the  edge.  At  Commercial  the  first  ripple  occurs,  and  below  that 
there  would  be  a  depth  of  9  to  25  feet.  At  the  time  of  this  examination  the  depth 
was  from  5  to  15  feet  and  over,  and  was  found  to  be  less  in  one  or  two  places  only. 
The  stage  of  the  Ohio  channel  Just  outside  was  then  mean  5^  feet.  In  this  portion 
of  the  nver  there  is  only  one  really  difficult  bend,  and  it  lies  about  1,100  yards  above 
the  rock  bar  near  the  mouth.  No  steamer  could  pass  it  with  more  than  two  barges 
at  a  time,  and  even  then,  though  the  water  is  deep,  they  would  require  careful 
handling.  Any  current  in  the  stream  would  of  course  increase  the  risk.  This  curve 
could  be  flattened  without  great  expense,  but  that  would  be  a  matter  for  later 
consideration. 

With  regard  to  the  bar  at  the  mouth  in  the  Ohio,  referred  to  in  the  Annual  Report 
for  1882,  Appendix  Z,  pages  1960  to  1963,  inclusive,  no  recent  map  exists  to  show  its 
present  condition.  It  is  reasonable  to  assnme,  however,  seeing  that  a  spur  dike  was 
built  out  in  1893  from  the  Illinois  shore  directly  opposite,  that  a  mean  6-foot  stage 
in  the  Ohio  channel  would  enable  boats  to  pass  in  and  out  of  the  river.  (See  the 
Annual  Report  for  1894,  part  3,  p.  1840,  and  for  1895,  part  3,  p.  2330.) 

A  coal  traffic  on  the  Tradewater,  to  be  of  anv  extent,  would  of  necessity  depend 
upon  backwater  from  the  Ohio.  This  would  follow  in  the  first  case  from  the  small 
low-water  flow,  which  could  not  be  relied  on  with  safety  to  do  much  beyond  keeping 
the  pool  full,  and  in  the  second  case  from  the  size  of  the  lock,  which,  being  only  of  a 
one-oarge  capacity,  would  be  of  small  assistance  in  passing  a  run  of  coal. 

Assuming,  then,  a  pool  level  of  10  feet,  a  backwater  height  of  10  feet  wonld  be 
necessary  for  free  navigation  through  the  lock  and  a  height  of  17  feet  for  naviga- 
tion over  a  fixed  dam  for  barges  of  6^  feet  draft.  No  other  type  of  dam  would  be 
permissible,  as  the  supply  of  water  wonld  frequently  be  insufficient  to  supply  tho 
leakage  of  a  movable  dam. 
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The  nnmber  of  days  on  which  these  heights  have  occiirred  between  1885  and  1892 
is  as  follows : 


Year. 

Days  below 
10  feet. 

Days  above  Davs  above 
10  feet.         17  feet 

3885 

145 
137 
201 
112 
62 
63 
163 
154 

220 
228 
164 
254 
303 
302 
202 
212 

75 

1886 

124 

1887       .                              

94 

1888 .^ 

123 

1889 "Tl 

113 

1890 

.  201 

1891 

128 

1892 

153 

Total.  6lffht  TMuni 

1,037 
120 

1.885 
.   236 

1,011 

Average,  year - 

126 

These  figures  are  from  readings  on  the  gauge  at  Evansville,  Ind.,  80  miles  above 
the  Trade  water.  No  connection  could  be  obtained  between  the  zero  heights  of  these 
two  places,  but  as  a  reading  of  6  feet  on  the  gauge  corresponds  to  6  feet  in  the  chan- 
nel, we  may  reasonably  assume  their  conditions  to  be  alike. 

Deducting,  say,  thirty  days  for  obstructions  by  ice,  etc.,  there  would  remain  dur- 
ing each  year  an  average  of  ninety-six  days  of  free  navigation  over  the  dam  and  two 
hundred  and  six  days  of  free  navigation  through  the  lock,  during  which  periods 
barges  could  be  transferred  to  and  from  the  Ohio. 

Coming  now  to  the  question  of  freight  rates,  it  has  been  found  very  difficult  to 
establish  an  impartial  comparison  of  railway  and  river  charges.  There  has  been  a 
steady  decline  of  railway  tariffs  for  many  years,  and  the  charge  of  three-fourths  cent 
per  ton  per  mile,  which  was  formerly  considered  very  low,  is  now  common  on  all 
roads  where  there  is  any  competition.  The  Chesapeake  and  Ohio  Railway,  which 
comes  into  direct  competition  with  the  Ohio  River,  lias  recently  put  into  effect  a  tariff 
on  coa]  of  75  cents  per  ton  from  the  Great  Kanawha  mines  to  Cincinnati,  240  miles, 
equivalent  to  about  three- ten  lbs  cent  per  ton  per  mile.  The  rate  for  water  trans- 
portation for  the  Hame  distance  is  37^  cents  per  ton,  or  exactly  one-half,  and  this  has 
remained  almost  unchanged  for  fifteen  years. 

As  the  output  of  the  Tradewater  would  be  limited,  it  would  probably  seek  the 
nearest  markets,  which  would  be  about  100  miles  in  eitner  direction,  or  from  Cairo  to 
Evansville.  Some  of  this  coal  is  now  shipped  to  St.  Louis  and  to  Louisville,  but  at 
each  point  there  is  an  increasing  competition  with  coal  produced  from  mines  nearer 
these  markets,  and  which  may  eventually  shut  out  the  Tradewater  coal.  Taking, 
then,  100  miles  as  a  rough  basis  of  comparison,  I  am  informed  that  water  transporta- 
tion for  this  distance,  including  the  hire  of  the  barges,  would  amount  to  about  30 
cents  per  ton.  Railway  transportation  for  the  same  distance  (assuming  a  probable 
mean  of  the  rates  before  quoted)  may  be  taken  at  50  cents  per  ton  (five-tenths  cent 
per  ton  per  mile),  a  difference  of  20  cents  per  ton  in  favor  of  the  river.  A  longer 
haul  would  of  course  increase  this  difference. 

If,  now,  we  assume  the  average  yearly  charge  of  the  lock  to  be  $5,000,  to  include  all 
expenses  of  operation,  repairs,  and  dredging,  the  shipment  of  coal  must  be  at  least 

^  on '  or  25,000  tons  per  annum,  in  order  that  the  freight  saved  to  the  community  may 

be  equal  to  the  expense  of  maintenance.  This  takes  no  account  of  interest  on  the 
cost  of  construction. 

This  is  equivalent  to  abont  54  standard  bar^e  loads,  which  would  have  an  average 
of  two  hundred  and  six  days  per  annum  in  which  to  enter  and  leave  the  river  without 
obstruction.  This  amount  was  exceeded  by  5,000  tons  in  1889,  when  the  shipments 
by  river  before  alluded  to  amounted  to  30,000  tons.  It  thus  appears  that  under  a 
continuance  of  present  tariffs  a  coal  traffic  could  be  established  sufficient  to  repay 
the  construction  of  a  lock  and  dam. 

The  decline  of  railway  charges,  however,  shows  no  sign  of  abatement,  and  while 
water  carriage  must  always  be  the  cheaper,  the  ratio  may  become  such  that  a  suffi- 
cient traffic  could  not  find  place  upon  the  Tradewater  to  compensate  the  annual 
charges  of  the  lock.  In  any  case  some  years  must  elapse  before  a  traffic  could  be 
established,  during  which  time  a  readjustment  of  rates  would  have  taken  place.  The 
situation  is  influenced  again  by  the  gradual  changing  of  the  coal  mai*kete  of  the 
Southern  States,  as  the  opening  of  their  deposits,  in  some  cases  with  facilities  for 
shipment  to  and  on  the  Mississippi  and  other  rivers,  is  creating  there  a  decided  change 
in  the  status  of  this  comn«rce.  Lastly,  though  the  possibility  may  be  too  remote  to 
influence  this  question  now,  an  extension  of  slack  water  on  the  Ohio  below  the  Trade- 
water  would  render  a  lock  and  dam  unnecessary,  as  with  tramways  the  coal  could 
be  loaded  direct  on  the  main  river. 

I  may  add  that  the  foregoing  statements  are  gathered  from  information  supplied 
not  only  by  the  inhabitants  of  the  Tradewater  district,  but  also  from  many  of  the  coal 
merchants,  towboat  owners,  and  steamboat  captains  of  this  city. 
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A  map  of  the  district  is  appended  hereto,  and  a  map  of  the  river  it  to  be  found  on 
the  tracings  in  this  office,  made  from  the  survey  of  1880. 
Very  respectfiillv,  your  obedient  servant, 

D.  A.  Watt,  CivU  Engim^er, 
Maj.  Jambs  F.  Orrgort, 

Corps  of  Engineers,  U,  S,  A, 


LETTER  OF  SECRETARY  OF  CUMBERLAND  COAL  COMPANY. 

Nashville,  Tenn.,  Deoemher  14, 1896, 
Dear  Sir  :  Referring  to  onr  conversation  at  Sturgis,  Ky.,  in  reference  to  the  feasi- 
bility of  placing  locks  and  dams  in  Trade  water  River,  I  do  not  think  the  locks  would 
be  of  any  special  commercial  value  outside  of  bringing  coal  to  the  Ohio  River.  Onr 
coal  property  lies  on  each  side  of  Tradewater  River  and  comprises  7,000  acres.  Coal 
of  the  finest  quality  could  be  mined  on  each  side  of  the  river  for  50  miles  or  more 
from  its  month.  The  field  is  io exhaustible,  and  if  there  is  sufiScient  water  in  Trade- 
water  River  to  supply  the  number  of  locks  that  would  be  required,  then  the  coal 
field  adjacent  to  Tradewater  River  will  become  of  greater  commercial  value  than 
the  coal  fields  along  the  Monongahela  River.  The  coal  is  equal  in  quality  to  Pittsburg 
coal  and  in  as  great  quantity. 

The  ooal  field  aloni^:  Tradewater  River  has  an  advantage  of  1,200  miles  nearer  than 
Pittsburg  to  New  Orleans.  Not  only  this  great  distance  can  be  saved  in  towing  coal 
to  New  Orleans,  bnt  the  Ohio  River  from  the  month  of  Tradewater  down  is  very 
goo<l  navigation.    It  is  below  all  the  bad  obstructions  and  is  almost  free  from  ice. 

The  present  consumption  of  coal  in  New  Orleans  and  vicinity  amounts  to  about 
3,000,000  tons.  From  present  rate  of  increase  this  large  consumption  will  be  doubled 
in  a  few  years,  as  New  Orleans  is  destined  to  become  one  of  our  largest  export  ports. 
Last  year  3,000,000  bushels  of  grain  was  exported  from  New  Orleans;  this  year  over 
22,000,000  bushels.  This  will  give  yon  an  idea  of  the  rapid  increase  New  Orleans  is 
making.    The  Mississippi  River  makes  New  Orleans  the  most  accessible  port  for 

grain,  tobacco,  and  cotton.  This  large  export  business  will  tend  to  make  New 
•rleans  one  of  our  largest  import  ports.  Steamers  handling  this  large  business  must 
have  coal.  The  coal  field  adjacent  to  Tradewater  Kiver  is  the  most  accessible,  as  it 
is  the  only  coal  that  can  reach  New  Orleans  all  water  haul  except  Pittsburg. 

While  onr  company  is  interested  more  than  anyone  else  in  getting  locks  and  dams 
in  Tradewater,  1  do  not  think  small  locks  will  be  of  an^  value.  They  should  not  be 
less  than  60  by  140  feet,  and  ought  to  be  larger  than  this.  I  am  compelled  to  admit 
I  do  not  think  Tradewater  River  will  furnish  sufiQoient  water  for  the  above  size 
locks. 
If  you  desire  any  further  information,  I  will  oheerftilly  fnmish  same  if  in  my  power. 
Very  respectfully, 

Isaac  Reese, 
Seoretary  Cumhorland  Coal  Compamy, 
M%j.  James  F.  Gregory, 

Corps  of  Engineers,  U.  A  A. 


£  E  12. 

SURVEY  OF  WHITE  RIVER,  INDIANA. 
[Printed  in  House  Doo.  No.  47,  Fifty-fonrth  Congress,  second  session.l 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5,  1896. 
Sib:  The  river  and  harbor  act  of  August  17,  1894,  contained  an 
appropriation  for  continuing  improvement  of  W^hite  Eiver,  Indiana, 
"  including  a  resurvey  of  said  river.''  The  survey  thus  provided  for 
was  assigned  to  the  charge  of  Oapt  James  Qt.  Warren,  Corps  of  Engi- 
neers,  and  I  have  now  the  honor  to  submit  the  accompanying  copy  of 
that  officer's  report  of  May  13, 1896,  on  the  subject. 

The  present  survey  has  been  made  to  cover  the  White  River  proper 
from  its  mouth  to  the  junction  of  the  two  forks,  48  miles;  East  Fork 
from  its  junction  with  the  West  Fork  to  Portersville,  20}  miles,  and 
West  Fork  from  its  junction  with  East  Fork  to  the  Baltimore  and  Ohio 
Southwestern  Railway  Company's  bridge,  14  miles. 
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The  project  presented  by  Captain  Warren  proposes  extension  of 
3-foot  depth  now  existing  in  the  lower  13  miles  of  the  river  to  Black- 
bnm  Station,  46  miles  above  mouth  of  the  river;  improvement  of  the 
East  Fork  so  as  to  afford  a  depth  limited  to  2  feet,  and  improvement 
of  West  Fork  to  be  effected  by  the  nse  of  locks  and  dams,  three  of  which 
wonld  be  required  t#  give  a  low- water  depth  of  2  feet  to  the  Falls. 

The  estimated  cost  of  the  work  mentioned  is  given  by  Captain  War- 
ren as  follows: 

Main  River $112,859 

East  Fork 107,118 

WeetFork 330,000 

Total 549,977 

In  regard  to  the  locks  and  dams  proposed  for  the  West  Fork,  Captain 
Warren  states  that  farther  examiuation  will  be  required  for  their  loca- 
tion, but  by  the  location  of  one  of  them  at  or  near  Eocky  Ford  Bipple, 
42j  miles  from  the  mouth  of  White  River,  certain  of  the  regulation 
works  for  the  East  Fork  would  be  rendered  superfluous  and  the  estimate 
diminished  corresx)ondingly,  making  the  total  estimated  cost  of  the 
improvement  J465,946. 

In  addition  to  this  the  caving  of  unstable  banks  would  render  neces- 
sary an  annual  expenditure  for  snagging  and  dredging  of  at  least  $6,000, 
or  an  expensive  system  of  bank  protection. 

He  further  remarks: 

These  fignres,  taken  in  connection  with  the  correspondence  (appended)  with  many 
prominent  citizens  of  the  locality,  indicate  that  the  cost  of  the  improyement  is  far 
m  excess  of  what  would  be  justified  by  the  present  demands  of  commerce;  the 
future  demands  will,  in  my  opinion,  be  dependent  upon  the  commercial  effect  of  the 
prospective  improvement  of  the  Wabash  River.  At  present  that  stream  affords  no 
outlet  for  the  produce  of  the  White  River,  excepting  at  high  stages  of  water,  and 
has  no  commerce  of  its  own.  The  navigation  of  this  stream,  as  on  the  White  River, 
is  only  bv  a  few  small  light-draft  steamers  and  barges,  which  at  favorable  seasons 
take  grain  and  produce  from  the  farms  adjacent  to  the  river  banks  for  delivery  to 
the  nearest  railroad. 

In  view  of  the  above,  it  is  respectfully  submitted  that  the  improvement  of  White 
River,  Indiana,  should  be  suspended  until  the  navigation  of  the  Wabash  has  been 
so  improved  as  to  afford  an  outlet  for  any  traffic  which  may  then  be  developed  on 
White  River. 

Ool.  H.  M.  Eobert,  Corps  of  Engineers,  the  division  engineer,  in  for- 
warding this  report,  states  as  follows: 

I  concur  in  the  opinion  of  Captain  Warren  that  there  is  nothing  now  to  Justify 
the  large  expenditure  necessaiy  to  improve  the  White  River,  as  its  use  would  be 
prevented  bv  the  condition  of  Wabash  River,  and  that  the  further  Improvement  of 
the  White  River  should  be  postponed  until  the  improvement  of  the  Wabash  has  been 
so  improved  as  to  afford  an  outlet  for  any  traffic  which  may  then  be  developed  on 
White  River. 

Yery  respectfully,  your  obedient  servant, 

W.  P.  Obaighill, 
Brig.  Om.^  Chief  of  Engineers* 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  oapt.  j.  a.  warren,  oobps  of  enainbebs. 

United  States  Engineer  Office, 

Louisville^  Ky,,  May  13^  1896. 
General:  I  have  the  honor  to  submit  the  following  report  u])oii  the 
resurvey  of  the  White  River,  Indiana,  made  in  compliance  witU  the 
requirements  of  the  river  and  harbor  act  of  August  17, 1894,  and  under 
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thA  project  approved  by  the  Ghief  ot  Engineers,  United  States  Army, 
August  28. 1894. 

The  work  of  making  this  survey  was  deferred  in  the  interest  of  other 
and  more  important  matters  until  October  29, 1895,  when  a  party  was 
put  in  the  field  in  charge  of  Mr.  Thomas  P.  Shanks,  assistant  engineer, 
to  whose  report,  appended,  reference  is  respectfully  made  for  details. 

The  White  River,  wholly  within  the  State  of  Indiana,  is  formed  near 
Petersburg,  Ind.,  by  the  junction  of  what  are  known  as  the  East  and 
West  forks,  and  flows  thence  in  a  southwestwardly  direction  48  miles  to 
the  Wabash  Biver,  into  wiiioh  it  empties  opposite  Mount  Garmel,  HL, 
which  is  about  90  miles  above  the  point  at  which  the  Wabash  discharges 
into  the  Ohio. 

The  improvement  of  the  White  Biver  was  undertaken  by  the  United 
States  in  1879.  No  detailed  project  for  the  work  was  then  made,  nor 
has  all  of  that  portion  of  the  river  under  improvement  been  accurately 
surveyed  until  the  present. 

The  work  of  improvement  has  heretofore  been  carried  on  under 
expenditure  projects,  based  in  part  upon  a  rough  examination  made  in 
1878,  and  in  part  upon  an  instrumental  survey  of  the  lower  18  miles  of 
the  river  made  in  1879  and  1880. 

This  work  has  consisted  in  the  removal  of  the  worst  obstructions, 
snags,  overhanging  trees,  etc.,  the  excavation  of  a  channel  by  blasting 
through  rock  reefs,  dredging  sand  bars,  and  the  building  of  spur  dams 
of  brush  and  riprap  to  confine  the  water  in  the  improved  channel  to 
obtain  a  low-water  depth  of  from  2^  feet  to  3  feet. 

The  expenditure  to  May  7, 1896,  has  been  $116,796.67. 

As  a  result,  the  lower  13  miles  of  the  White  Biver  are  navigable  for 
boats  drawing  3  feet  all  the  year;  above  this  to  the  junction  and  about 
five  miles  up  East  Fork,  boats  drawing  18  inches  can  navigate  for 
about  six  months  of  the  year. 

Low-water  navigation  on  the  forks  is  impracticable  even  for  the 
smallest  boats. 

The  present  survey  has  been  made  to  cover  the  White  Biver  proper 
and  those  parts  of  the  forks  which,  after  the  examination  of  1878,  were 
regarded  as  susceptible  of  improvement  without  the  use  of  locks  and 
dams,  viz.  White  Biver  from  its  mouth  to  the  junction  of  the  two  forks, 
48  miles;  East  Fork  from  its  junction  with  the  West  Fork  to  Porters* 
ville,  20f  miles;  West  Fork  from  its  junction  with  East  Fork  to  the 
Baltimore  and  Ohio  Southwesteni  Bailway  Company's  bridge,  14  miles; 
in  all,  82f  miles. 

That  portion  of  the  river  under  consideration  is  naturally  divided 
into  three  parts,  as  indicated  above,  viz: 

White  Biver. — ^The  main  stem  of  the  stream  from  the  junction  of  the 
forks  to  the  mouth  has  an  average  width  of  400  feet;  a  depth  at  low 
water  varying  from  2  feet  to  10  feet;  the  fall  per  mile  is  0.566  foot. 
The  banks  are  fbirly  high,  8  feet  to  29  feet  above  low  water;  they  are 
usually  caving  and  unstable  in  all  places  where  the  cultivated  land 
extends  to  the  river.  Those  portions  covered  with  trees,  while  not  so 
unstable,  are  a  constant  source  of  snags. 

As  stated  above,  the  lower  13  miles  have  a  navigable  channel  3  feet 
in  depth  all  the  year. .  Above  this  are  several  obstructions  in  the  form  of 
rock  reefs,  sand  bars,  and  snags;  these  can,  I  think,  all  be  so  improved 
by  open-channel  works  as  to  carry  the  3-foot  channel  to  Blackburn 
Station,  46  miles  above  the  mouth  of  the  river,  at  an  estimated  cost  of 
♦112,859. 

JSkut  Farh — This  section  has  an  average  width  of  250  feet,  a  low-water 
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depth,  varying  from  1  foot  to  9  feet,  and  the  fall  per  mile  is  0.6433  foot 
The  banks  are  fairly  high,  8  feet  to  24  feet  above  low  water,  with  the 
same  characteristics  as  to  stability,  etc.,  as  are  mentioned  conceruiug 
the  first  section. 

The  obstructions  here,  while  of  the  same  natare  as  those  in  the  main 
stream,  are  more  numerous,  and  with  the  low-water  slox>e,  as  stated, 
the  measured  discharge  would  not  furnish  water  sufiicieut  lor  a  3-foot 
low-water  channeL  For  this  reason  the  channri  depth  has  been  limited 
to  2  feet,  which  can,  I  think,  be  obtained  by  the  method  of  open-chan- 
nel improvement  at  an  estimated  cost  of  $107,118. 

West  Fork. — ^This  section  has  an  average  width  of  180  feet;  a  depth 
at  low  water  varying  from  0.5  foot  to  5  feet,  ^nd  the  fall  per  mile  is 
1.1836  feet.  The  banks  vary  in  height  from  8  feet  to  25  feet  above  low 
water;  are  very  unstable  at  many  places  where  the  forest  growth  has 
been  removed,  and  affords  a  proUflc  source  of  snags  in  those  portions 
covered  with  trees. 

The  obstructions  in  this  section  are  of  the  same  general  character  as 
those  in  the  other  two  sections,  but  by  reason  of  its  greater  slope  and 
very  small  low*  water  discharge— 350  cubic  feet  per  second — the  improve- 
ment of  this  fork  can  only  be  effected  by  the  use  of  locks  and  dams, 
three  of  which,  with  lifts  of  about  7  feet,  would  be  required  to  give  a 
low-water  depth  of  2  feet  to  the  <^  Falls,"  at  an  estimated  cost  of 
$330,000. 

Should  such  improvemeuts  be  inaugurated  further  examination  would 
be  required  for  the  location  of  the  locks  and  dams.  But  it  may  be 
stated  that  by  the  location  of  one  of  them  at  or  near  Rocky  Ford  Bip- 
ple,  42A  miles  from  the  mouth  of  White  Biver,  certain  of  the  regulation 
works  for  the  East  Fork  would  be  rendered  superfluous  and  the  estimate 
diminished  correspondingly,  making  the  toUJ  estimated  cost  of  the 
improvement  $465,946.  In  addition  to  this,  the  caving  of  the  unstable 
banks  would  render  necessary  an  annual  expenditure  for  snagging  and 
dredging  of  at  least  $6,000,  or  an  expensive  system  of  bank  protection. 

These  figures,  taken  in  connection  with  correspondence  (appended) 
with  many  prominent  citizens  of  the  locality,  indicate  that  the  cost  of 
the  improvement  is  far  in  excess  of  what  would  be  justified  by  the 
present  demands  of  commerce  ;  the  future  demands  will,  in  my  opinion, 
be  dependent  upon  the  commercial  effect  of  the  prospective  improve- 
ment of  the  Wabash  Biver.  At  present  that  stream  affords  no  outlet 
for  the  produce  of  the  White  Biver,  excepting  at  high  stages  of  water, 
and  has  no  commerce  of  its  own.  The  navigation  of  this  stream,  as  on 
the  White  Biver,  is  only  by  a  few  small  light-draft  steamers  and  barges, 
which  at  favorable  seasons  take  grain  and  produce  from  the  farms 
Adjacent  to  the  river  banks  for  delivery  to  the  nearest  railroad. 

In  view  of  the  above,  it  is  respectfully  submitted  that  the  improve- 
ment of  White  Biver,  Indiana,  should  be  suspended  until  the  naviga- 
tion of  the  Wabash  has  been  so  improved  as  to  afford  an  outlet  tor  any 
traffic  which  may  then  be  developed  on  White  Biver. 

The  maps*  to  accompany  this  report,  now  under  preparation  and 
weU  advanced,  will  be  forwarded  as  soon  as  completed. 
Very  respectfully,  your  obedient  servant, 

J.  G.  Warsbh, 
Captain^  Corps  of  Ungineerg. 

Brig.  Oen.  W.  P.  CBAiaHiLL, 

Chief  of  Engineers^  U.  &  A. 

(Through  the  Division  Engineer.) 

*  Not  printed. 
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(First  iikdorMmeiit.] 

U,  S.  Engineer  Office, 

Northwest  Ditision, 
Neto  Y<}rlCj  June  5, 189S. 
Bespectfally  forwarded  to  the  Chief  of  Engineers,  IJ.  S.  Army. 
I  coucar  in  the  opinion  of  Captain  Warren  that  there  is  nothing  now 
to  justify  the  large  expenditure  necessary  to  improve  the  White  Kiver. 
as  its  use  would  be  prevented  by  the  condition  of  Wabash  Eiver,  and 
that  the  further  improvement  of  the  White  Biver  should  be  postponed 
until  the  improvement  of  the  Wabash  has  been  so  improved  as  to  afford 
an  outlet  tor  any  traffic  which  may  then  be  developed  on  White  River. 

Henry  M.  Eobbrt, 
OoUmelj  Oarpa  of  Sngineergj  JHvisian  EngvM&t. 


RKPOST  OV  MR.  TBOMAS  P.  SHANKS,  ASSISTANT  SNOINSSll. 

LouisviLLB,  Kt.,  Miky  8, 1896, 

Captain:  I  haye  the  honor  to  sabmit  the  foUowing  report  on  the  survey  o/  White 
River,  Indiana,  and  portions  of  the  East  and  West  forks  thereof: 

The  parposes  of  the  survey  included  the  coUeotion  of  all  data  necessary  to  prepare 
maps  of  the  main  stem-  of  the  river,  the  East  Fork  to  Portersville,  Ind.,  and  the 
West  Fork  to  a  point  known  as  ''The  Falls,''  near  Washington,  Ind.;  the  collection 
of  all  data  relating  to  the  present  condition  of  these  streams,  in  order  to  determine 
the  practicability  and  cost  of  providing  a  navigable  channel  suitable  for  the  present 
and  prospective  demands  of  the  oommereial  interests  of  the  localities  through  which 
the  streams  flow. 

The  East  Fork  rites  in  Bartholomew  County,  Ind.  It  flows  southwest  through 
Jackson  Connty  to  its  south  line;  thence  west,  forming  the  boundary  between  por- 
tions of  Jackson  and  Washington  counties;  west  through  Lawrence  County,  passing 
near  the  city  of  Bedford;  southwest  through  Martin  County  to  its  south  line; 
thence  west,  between  the  counties  of  Martin  and  Daviess  on  the  north,  and  Duboia 
and  Pike  on  the  south,  to  its  junction  with  the  West  Fork,  a  distance  of  about  140 
miles. 

The  portion  under  consideration  extends  from  the  Junction  up  to  Portersville, 
which  IS  in  Dubois  County  on  the  south  side,  2  miles  below,  and  on  the  opposite  side 
from  the  dividing  line  between  Martin  and  Daviess  counties. 

The  West  Fork  rises  in  Randolph  County,  in  the  northeastern  part  of  Indiana,  and 
flows  westwardly  through  the  oity  of  Muncie,  in  Delaware  County,  and  Anderson, 
in  Madison  County ;  thence  southwestwardlv  through  Hamilton  County,  through 
Indianapolis,  in  Marion  Connty,  and  the  northwest  corner  of  Johnson  County,  cen- 
trally through  Morgan  County,  and  thence  as  a  dividing  line  between  portions  of 
Owen  and  Monroe  oounties,  through  Owen  and  Green,  where  it  then  becomes  the 
boundary  between  Knox  and  Daviess  oounties,  flowing  south  from  Edwardsport  to 
the  innction  with  the  East  Fork,  a  distance  of  about  220  miles. 

The  portion  of  this  stream  under  consideration  extends  from  the  Junction  of  the 
two  forks  up  to  the  crossing  of  the  Baltimore  and  Ohio  Southwestern  Railroad,  near 
the  city  of  Washington,  in  DaYlees  County. 

The  two  forks  form  the  main  stream  of  White  River,  whioh  flows  south  of  west, 
with  Knox  County  on  the  north,  and  Pike  and  Gibson  oounties  on  the  south,  to  its 
JoBOtion  with  the  Wabash  River  opposite  Mount  Cannel,  111.,  which  is  about  90 
miles  by  river  channel  from  the  point  where  the  Wabash  empties  into  the  Ohio  River. 

The  West  Fork,  although  about  80  miles  longer,  is  much  the  smaller  stream.  The 
East  Fork  has  many  large  tributaries,  among  whioh  are  Lost  River,  Indian  Creek, 
Muscatatuck,  North  Fork,  and  Salt  Creek,  which  make  the  discharge  nearly  double 
that  of  the  West  Fork. 

The  party,  consisting  of  14  men  in  all,  with  Mr.  William  B.  Tabb  as  transitman, 
Mr.  Osear  Shanks,  draftsman,  and  myself  as  leveler  in  local  charge,  went  into  camp 
the  29th  of  October,  1895,  on  the  West  Fork  of  White  River,  near  the  pumping  sta- 
tion of  the  Washington  waterworks^  which  is  4  miles  below  the  crossing  of  the  Bal- 
timore and  Ohio  Southwestern  Railroad.  This  bridge  was  made  the  initial  point  and 
the  survey  proceeded  down  the  West  Fork  to  the  Junction,  a  distance  of  14.4  miles, 
and  thence  down  White  Hiver,  »  distance  of  4.2  miles,  to  Starks  Ferry.  From  the 
Junotion  up  the  East  Fork  to  Portersville,  a  distance  of  21.87  miles,  and  then  from 
Bterkt  Fezry  down  the  main  scream  to  its  Junotion  with  the  Wabash  River,  46.81 
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bbUm;  t&M  Umgih  of  fhe  aagle  Uhm,  85.78  miles.  Field  work  doeed  Juitttiy  17, 
1896. 

The  tarvey  consitted  of  an  examination  with  the  tranait  and  stadia  and  a  line  of 
levels  to  determine  the  fall  of  the  rirer.  The  elevation  of  the  water  surface  was 
taken  at  every  transit  station,  and  bench  marks  established  at  aU  well-known  i>oiuts, 
generallv  about  1  mile  apart.  The  maps  made  from  notes  t4kei)  will  show  the  loca- 
tion of  the  streams  with  all  their  meanders,  sand  bars,  shoals,  ripples,  etc.,  the  char- 
acter of  the  banks,  cultivated  lands,  timber  lands,  etc.  Sovndiags  were  taken  across 
the  stream  at  400-foot  intervals,  except  where  shoals  and  rock  ripples  required  closer 
examinations.  The  character  of  the  bottom  of  the  river  was  carefully  examined  with 
sounding  rods  and  elevations  taken  for  cross-sections  at  all  points  thought  to  be 
necessary. 

A  frauge  was  placed  in  White  River  about  three-quarters  of  a  mile  above  the 
mouth.  Zero  on  this  was  fixed  at  the  same  relative  height  as  the  zero  of  the  gauge 
on  the  Wabash  below  the  dam  at  Grand  Kapids,  which  is  0.35  of  a  foot  below  the 
extreme  low  water  of  1895.  Another  gauge  was  placed  at  Petersburg  Landing,  the 
zero  point  of  which  was  fixed  at  1  foot  below  low  water.  Temporanr  gau|^  were  also 
used  at  the  ditferent  camps,  but  the  freshets  and  fluctuations  of  the  nver  and  the 
distMuces  of  these  gauges  f^om  the  leveling  party  while  at  work  have  necessarily 
caused  some  uncertainty  as  to  the  precise  eleration  of  low  water  on  some  of  the 
reaches  of  the  survey.  The  approximations  made  are  believed  to  be  as  close  as  possible 
under  the  conditions.  The  low- water  slope  has  been  calculated  for  all  the  transit 
stations  in  order  that  the  discharge  of  a  proposed  improved  channel  may  be  readily 
determined  at  any  point. 

The  upper  4  miles  of  the  main  stream,  the  lower  4  miles  of  the  East  Fork,  and  all 
of  the  West  Fork  were  surveyed  during  low  water,  and  the  discharse  of  tne  West 
Fork  was  measured  during  that  stage.  On  the  other  portions  of  the  streams  the 
gauges  showed  a  rise  of  from  2-.5  to  2.7  feet  abore  low  water  at  the  time  of  measuring 
the  a  ischarges.  The  highest  rise  during  the  survey  was  7.4  feet  at  Petersburg  gauge, 
December  30,  1895. 

The  plane  of  reference  used  is  the  sea  level,  taken  from  the  Government  bench 
mark  placed  on  the  sill  of  the  southeast  window  of  the  basement  of  the  Daviess 
County  court-house,  at  Washington,  Ind.,  by  the  United  States  Engineer  Corps 
during  the  geodetic  survey  along  or  near  the  thirty-ninth  parallel  ttom  Sandy  Hook 
to  St.  Louis,  Mo.,  in  1882,  the  elevation  of  which,  as  recorded  by  Mr.  Smiley,  the  city 
engineer  of  Washington,  Ind.,  is  155.5829  meters  above  zero  at  Sandy  Hook. 

The  two  forks  of  White  River,  as  well  as  the  main  stream  to  its  Junction  with  the 
Wabash  River,  flow  through  broad  valleys  of  highly  fertile  and  well-cultivated  lands^ 
the  soil  consisting  generslly  of  an  upper  stratum  of  rich,  light  loam,  overlyin|^  sand 
and  gravel.  The  banks  are  usually  very  unstable,  the  streams  are  winding,  and  in 
places  there  are  great  loops  and  horseshoe-shaped  bends  many  miles  in  length,  in 
some  of  which  there  are  threatening  probabilities  of  high- water  cut-ofis  which  would 
connect  the  bases  of  the  loops  by  new  channels  of  from  one- tenth  to  one-third  of  the 
distance  around  them.  Two  notable  cases  of  changes  of  channel  have  recently 
occurred,  one  on  the  West  Fork  near  Washington,  where  the  new  bed  of  the  river 
has  cut  off  more  than  200  acres,  and  the  greater  part  of  the  old  channel  is  now  culti- 
vated land;  the  other  on  the  East  Fork,  where  a  partially  filled  well  is  all  that  now 
remains  to  mark  the  site  of  what  was  once  the  prosperous  village  of  London.  The 
well  was  formerly  some  distance  from  the  river,  with  stores,  sawmill,  blacksmith 
shop,  etc.,  between  it  and  the  bank ;  now  they  are  all  gone  and  the  well  ttseli'  is  very 
near  the  edge  of  the  encroaching  stream. 

In  many  places  remarkable  eridences  of  the  location  of  former  channels  are  found 
in  the  curved  alignment  of  very  large,  old,  and  decaying  syoamores  growing  far 
back,  sometimes  more  than  a  mile  from  the  present  banks. 

A  longitudinal  profile  of  some  of  the  high  sand  bars'presents  a  very  gradual  aaoeut 
from  the  upper  end,  rising  occasionally  as  high  as  the  level  of  tflie  adjoining  bank 
and  breaking  ofi'  abruptly  at  the  lower  end  in  a  series  of  terraces,  with  slopes  from 
one  to  the  other  as  steep  as  the  nature  of  the  material  will  permit,  showing  by 
these  deposits  the  changes  of  the  current  at  different  stages  of  high  water.  Several 
points  were  noticed  where  the  locality  of  the  old  low- water  line  was  shown  by  large 
willows,  some  of  which  were  2  feet  in  diameter,  growing  at  an  angle  of  from  90  to 
40  degrees  with  the  water,  but  the  roots  of  which  were  buried  far  Mow  the  surface 
of  the  high  saud  bar. 

In  August,  1875,  occurred  an  extraordinary  high  water;  well  authenticated  marks 
at  different  points  along  the  river  show  it  to  have  been  on  the  average  more  than  29 
feet  above  the  very  low  water  of  1896. 

Snags  are  so  very  numerous  at  several  places  that  even  the  passsge  of  skiffs  is 
attended  with  great  difficulty.  The  larger  snags  are  generally  in  the  deep  water, 
the  bars  are  usually  free,  but  the  sand  shoals  hare  many  logs  partly  buried  which 
can  not  be  seen  until  the  skiff  is  almost  upon  them.    A  reach  of  2,000  feet  on  the 
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W«st  Poik  would  OMt  pMbably  $300  to  etoar  the  ohumeL  A  photompli  tftkem  •€ 
this  reach,  but  whloh  was  spoiled  in  the  deyelopment,  would  hare  shown  a  sample 
of  only  snofa  snajrs  an  appear  above  water.  Probably  ten  times  as  many  more  are 
partly  imbedded  in  the  sand,  entirely  sabmerged  by  tiie  water,  and  woold  not  have 
appeared  in  the  nictare  at  all. 

The  great  nmmber  of  snags  in  the  \^est  Fork  onght,  perhaps^  to  make  the  ''coef- 
flcient  of  ronghness"  in  Kn tier's  forraala  more  than  0.030  as  used  in  the  oaloalations 
not  only  for  the  purposes  of  this  report,  bat  generally  in  oompnting  the  flow  of  water 
in  ohannels  of  tnis  character. 

Eight  miles  below  the  Baltimore  and  Ohio  Soathwestem  Bridge  on  the  West  Fork 
is  a  long  shallow  sand  shoal,  the  banks  of  which  are  fairly  good,  bat.  the  loose  sand 
in  the  Mttom  of  the  riyer  appears  to  be  constantly  moving  downstream.  A  contoar 
line  of  6  inches  depth  of  water  coold  be  located,  showing  a  diagonal  connection 
between  the  foot  of  one  flat  bar  and  the  head  of  another  lower  down  on  the  opposite 
side  of  the  stream.  The  low  water  is  about  200  feet  wide  and  very  shallow ;  the 
slopes  on  this  shoal  vary  from  0.000266  to  0.000578;  the  steepest  one  will  discharge 
967  oubie  feet,  and  the  flattest  only  248  cubic  feet  per  second,  through  a  channel  100 
feet  wide,  350  cubic  feet  per  second  being  the  observed  discUurge  at  low  water. 

The  movement  of  the  sandy  sediment  changes  the  shoals  from  one  place  to  be 
dejposited  in  another,  sometimes  rendering  a  dice  useless  at  the  place  where  it  was 
built  and  necessitating  the  ooBstructioo  of  another  at  the  new  shoal.  l*he  move- 
ments, however,  do  not  occur  at  all  the  shoals  and  bars,  and  they  are  sometimes 
very  slow,  as  shown  by  comparing  the  surveys  made  by  Mr.  Petitdidier  in  1878  and 
1879-^.  Many  bars  and  shoals  shown  on  the  eaiiier  survey  are  now  just  as  they 
were  then,  but  in  other  instances  the  transformation  has  been  very  remarkable. 

For  the  purpose  of  estimating  the  low- water  discharges  of  the  Kast  Fork  and 
White  River  the  normal  profile  was  taken  i¥om  the  cross  sections  of  those  streams 
after  the  observed  snrface  had  been  reduced  to  the  estimated  low- water  stage.  From 
this  normal  profile  the  area  and  hydraulic  radius  were  obtained  and  the  same  slope 
was  used  for  low  water  as  that  observed  on  the  high  stage.  Both  streams  were 
slowly  rising  at  the  time  of  making  the  observations. 

Under  such  conditions  some  uncertainty  must  necessarily  exist,  but  it  is  believed 
that  the  estimated  low- water  discharges  ibr  these  two  streams,  as  stated  in  the  table 
below,  are  close  approximationa. 


DMoription  of  date. 


West  Fork. 


SsBt  Fork. 


White 
RiTor. 


Distance  on  angle  line  in  ailM 

IMstanoe  on  line  ef  channel  in  miles 

Fall  in  feet  for  entire  length  of  surrey 

Fall  per  mile  at  low  irater  in  feet 

Total  fall  divided  by  the  entire  length  of  the  channel  p."  S 

Low'water  discharge  in  cubic  feet  per  second 


14.40 
14 

18.67 
1.1836 

0002342 

850 


21.87 
20.76 
13.35 
0.6433 

000121f 

670 


49.61 
48 

27.17 
0.566 

600107S 

1,476 


The  bench  marks  established  on  this  survey  were  formed,  except  where  otherwise 
described,  by  cutting  a  notch  in  the  projecting  root  of  a  tree,  generally  about  1  foot 
above  the  ground,  with  the  upper  part  trimmed  up  the  tree  to  allow  space  and  sur- 
face for  marking,  and  the  lower  face  of  the  notch  horizontal ;  this  level  part  was  then 
out  so  as  to  form  a  vertical  projection  about  1  inch  high,  like  a  f^nstrum  of  a  pyramid, 
with  the  top  about  1  inch  square,  into  which  a  4-inch  wire  nail  was  driven  to  the 
head.    They  are  numbered  and  located  as  follows : 

ON  Taa  WB8T  FOBS. 

No.  1.  Top  of  coping  stone,  east  end  of  Baltimore  and  Ohio  Southwestern  Railroad 
Bridge  across  the  West  Fork  of  White  River.    Elevation,  452.72. 

No.  2.  On  stone  sill  of  entrance  to  engine  room  of  the  pump  house  of  the  Washiug- 
ton  water  works.    Elevation,  438.70. 

No.  3.  Ash  tree,  1  foot  in  diameter,  on  left  bank  near  the  corn  cribs  on  Hiram 
Hvatt's  land,  200  feet  below  station  252-f83.     Elevation,  434.05. 

No.  4.  Sugar  maple,  2  feet  in  diameter,  360  from  shore  on  left  bank  in  west  line  of 
Sec.  18,  T.  2  N.,  R.  7  W.    Elevation,  433.22. 

No.  5.  Oak,  3  feet  in  diameter,  right  bank,  property  line  dividing  woodland  from 
cleared  land.    Elevation,  430.22. 

No.  6.  Hackberry,  2^  feet  iu  diameter,  right  bank,  near  fence  line  between  wooded 
land  and  cornfields.     Elevation,  430.58. 

No.  7.  Large  twin  sycamores,  right  bank,  at  McCoys  Ferry.    Elevation,  428.92. 
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■AST  VOBS. 

No.  8.  Elm,  4  feet  in  diameter^  riffht  l^mak,  qnarter  of  »  mile  ftbo^«  tte  JnnetiiMi 
at  Kenderhook  Ferry.    Elevation,  420.02. 

No.  9.  Plintii  of  north  pier  of  EvansYille  and  Indianapolia  Railroad  Bridge.  Elera- 
tion,  406.13. 

No.  10.  Large  doable  ayeamore,  one  of  whieh  leans  ont  horisontally  oyer  the  water 
near  comcribe,  right  bank.    Elevation,  423. 

No.  11.  Three  eycamoree  growing  together,  right  bank,  at  month  of  oreek.  Eleva- 
tion,  426.87. 

No.  12.  Thorn  tree  3  feet  in  diameter,  right  bank,  old  site  of  the  villaffe  of  London, 
McCracken's  property,  tree  near  residence  on  east  line  of  section  10.  Elevation, 
484.51. 

No.  13.  Walnut  Rtamp  at  root  of  doable  walnat,  6  inches  in  diameter,  right  bank, 
isolated.    Stump  was  used  as  hub  for  station  1069-f-60.    Elevation,  431.92. 

No.  14.  Doable  sycamore  at  High  Banks  Ferry,  left  bank.    Elevation,  428.16. 

No.  15.  Doable  honey  locust,  right  bank,  600  feet  above  point  opposite  month  of 
Bush  Creek.    Elevation,  433.67. 

No.  16.  Spfb  maple  grown  doable,  right  bank,  opposite  station  12414-29.  Elevm- 
tion,  425.44  feet. 

No.  17.  Sugar  maple  in  yard  of  residence  on  right  bank  at  Harrimans  Ferry. 
Elevation,  436.66. 

No.  18.  Soft  maple,  3  feet  in  diameter,  right  bank  250  feet  above  mouth  of  small 
oreek,  tree  leans  toward  the  river  45  degrees.    Elevation,  429.87. 

No.  19.  Small  cotton  wood,  6  inches  in  diameter,  one  of  five  growing  dose  together, 
right  bank,  opposite  mouth  of  creek.    Elevation,  425.88. 

No.  20.  Pecan  tree,  4  feet  in  diameter,  isolated  in  open  field,  above  month  of  creek, 
which  is  100  feet  above  Armes  Ferry.    Elevation,  429.57. 

No.  21.  Large  double  sycamore,  right  bank,  at  Hemsleys  Ferry  Landing.  Eleva- 
tion, 435.93. 

No.  22.  Elm,  2^  feet  in  diameter,  right  bank,  60  feet  from  Hemsley's  bam.  Eleva- 
tion, 434.03. 

No.  23.  Red  sycamore,  2^  feet  in  diameter,  right  bank,  in  front  of  Pret  Allen's  house, 
below  iron  bridge  over  creek.    Elevation,  436.58. 

No.  24.  Sycamore,  4  feet  in  diameter,  left  bank,  opposite  High  Rock:  station, 
1769+15.    Elevation,  439.28. 

No.  25.  Leaning  sugar  maple,  left  bank,  opposite  the  month  of  Sugar  Creek.  Ele- 
vation, 442.98. 

No.  26.  Elm,  4  feet  in  diameter,  left  bank,  above  ferry  landing  at  Portersville. 
Elevation,  437.32. 

OK  WHITE  BIVBB. 

No.  27.  Cottonwood,  left  bank,  used  as  mast  for  wire  trolley  line  at  Starks  Ferry. 
Elevation,  415.95. 

No.  28.  Basswood,  3^  feet  in  diameter,  left  bank,  400  feet  below  mouth  of  Prides 
Creek.    Elevation,  424.59. 

No.  29.  Sycamore,  3  feet  in  diameter,  left  bank,  in  front  of  Fulsche  residence.  Ele- 
vation, 421.65. 

No.  30.  Beech,  2^  feet  in  diameter,  left  bank,  near  district  schoolhouse.  Elevation, 
424.89. 

No.  31.  Elm,  3  feet  in  diameter,  one  of  three  large  trees  growing  close  together,  left 
bank)  at  the  point  where  the  county  road  strikes  the  river.    Elevation,  416.81. 

No.  32.  Oak,  2^  feet  in  diameter,  isolated,  left  bank,  point  of  curve  in  Seven -Mile 
Bend.    Elevation,  419.03. 

No.  33.  Solitary  sugar  maple,  left  bank,  in  field  900  feet  above  island.  Elevation, 
418.62. 

No.  34.  Sycamore,  5i  feet  in  diameter,  right  bank,  at  the  residence  of  Thomas  Stone 
on  the  Johnson  farm.    Elevation,  416.^. 

No.  35.  Honey  locust,  2  feet  in  diameter,  left  bank,  at  Fredericks  Landing.  Eleva- 
tion, 416.16. 

No.  36.  Leaning,  forked,  soft  maple,  2}  feet  in  diameter,  right  bank,  opposite  month 
of  creek.    Elevation,  411.15. 

No.  37.  Sycamore,  2  feet  in  diameter,  left  bank,  mouth  of  ravine  at  Buena  Vista. 
Elevation,415.12. 

No.  38.  Elm,  2^  feet  in  diameter,  left  bank,  500  feet  below  creek.    Elevation,  410.52. 

No.  39.  Monument  stone,  left  bank,  dividing  property  lines,  500  feet  below  station 
2071+92.    Elevation,  407.79. 

No.  40.  Sycamore  sapling,  left  bank,  growing  below  the  top  of  the  bank,  station 
Slfi2-|.90.    mevation,  407.S&. 
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No.  41.  Copinff  of  pivot  pier  of  Eyansville  md  Tone  BtAie  Bftilroad  Bridge. 
Eloyation*  416.47. 

No.  42.  LoooBt,  1  foot  diameter,  right  bank,  at  Creek  Bridge.    Eleyatioii;  400.64. 

No.  43.  Sagar  tree,  1^  feet  diameter,  right  bank,  at  point  of  bend  opposite  Haele- 
ton,  1,200  feet  above  npper  ferry.    Elevation,  410.27. 

No.  44.  Oak,  li  feet  diameter,  right  bank,  at  James  Taoker's  house.  Elevation, 
409.06. 

No.  46.  Walnat,  2|  feet  diameter,  right  bank,  lower  point  of  ravine  crossed  by  iron 
bridge.    Elevation,  407.58. 

No.  46.  Beech,  2  feet  diameter,  fight  bank,  at  Edw.  Bell's  residence.  Elevation, 
409.01.  *^»  » 

No.  47.  Large  cottonwood,  right  bank,  in  front  of  Decker's  residence  at  month  of 
lane.    Elevation,  395.28. 

No.  48.  8ngar  maple,  2i  feet  diameter,  right  bank,  at  month  of  lane.  Elevation, 
404.08. 

No.  49.  Soft  maple,  2  feet  diameter,  right  bank,  600  feet  below  a  point  opposite 
month  of  creek.    Elevation,  401.25. 

No.  50.  Oak,  6  feet  diameter,  right  bank,  at  Cunninghams  Ferry.    Elevation,  403.44. 

No.  51.  Elm,  2  feet  diameter,  right  bank,  300  feet  aliove  Alex.  RaveUette's  resi- 
dence.   Elevation,  395.96. 

No.  52.  Leaning  sycamore,  3  feet  diameter,  left  bank,  at  Bingham's  barn.  Eleva- 
tion, 395.30. 

No.  53.  Hackberry,  2^  feet  diameter,  left  bank,  at  upper  end  of  guiding  dike  of 
Kellys  Ripple.    Elevation,  393.93. 

No.  64.  Oak,  3  feet  diameter,  left  bank,  in  edge  of  woods  300  feet  below  the  culti- 
vated land.    Elevation,  400.78. 

No.  55.  Oak,  3  feet  diameter,  left  bank,  200  feet  below  residence  on  the  "  Ki "  Clark 
farm.    Elevation,  401.22. 

No.  56.  Sill  of  front  door  of  sohoolhonse  No.  12,  left  bank.    Elevation,  400.78. 

No.  57.  Solitary  tree,  right  bank,  on  upper  point  at  month  of  White  River.  Ele- 
vation, 395.68.    ^         '     *  »  FF      F 

No.  5iB.  Coping  of  look  wall  at  Qrand  Rapids  Dam  on  Wabash  River,  Elevation* 
396.42. 

mOH-WATBB  MASKS. 

[ShowiiigtlM  height  Of  tlM  freshet  of  A«giist»  Iflib] 

We9t  F^h. 

AtLger  hole  in  tree  on  the  road  leading  from  Washington  to  the  water-works 
pumping  station,  one-quarter  of  a  mile  from  the  river: 

Feet. 

Elevation 443.65 

Low  water 417.29 

Difference 26.36 

I 

Ba9tForh. 

Foot  of  fence  post  near  High  Banks  Ferry,  left  bank,  x>ointed  out  by  Mr.  Dan 
Mershon : 

Feet. 

Elevation 438.99 

Low  water 408.38 

Difference 30.61 

Nail  in  sycamore,  left  bank,  Just  above  ferry  landing  In  Portersville,  marked  by 
Mr.  John  A.  Krodel  and  witnessed  by  Mr.  M.  W.  Harris,  both  of  Portersville. 

Feet. 

Elevation 446.47 

Low  water 416.58 

Difference 29.89 
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WhiU  Eiver, 

Nail  in  syoamore,  left  bank,  east  side  of  Pridee  Creek  at  bridge  approaeh,  yonehed 
for  by  G.  W.  Query  and  James  Willis: 

Elevation 430.66 

Low  water 402.06 

Difference 28.80 

Window  sash  and  mark  on  mantel  in  Jos.  Willis's  honse,  left  bank,  near  Book  Ripple : 

Feet 

Eleyation 4d0.72 

Low  water 401.90 

Difference 28.82 

Mark  on  door  frame  of  Odd  Fellows  Hall,  in  Buena  Vista,  pointed  ont  by  several 
citizens  of  that  place: 

Feet 

Elevation 422.02 

Low  water 890.28 


Differenee 31.74 

The  bridges  crossing  the  stream  within  the  limits  of  this  survey  are  described  as 
follows : 

The  Baltimore  and  Ohio  Sonthwestem  Railroad,  across  the  West  Fork,  near  Wash- 
ington, Ind. :  Masonry  piers  and  iron  Baperstmotnre;  not  provided  with  draw;  two 
spans  200  feet  each ;  elevation  of  base  of  rail  462.72. 

Feet 

Lowest  part  of  snperstractnre 448.69 

Low  water 419.76 


Vertical  clearance 28.84 

The  Evansville  and  Indianapolis  Railroad,  across  the  East  Fork  at  Rodffcrs  Sta- 
tion, above  the  junction:  Five  spans,  one  of  100  feet,  three  of  90  feet  each,  and  a 
channel  span  of  160  feet  horizontal  clearance  at  low  water;  masonry  piers;  iron 
superstructure;  not  provided  with  draw ;  elevation  of  base  of  rail  443.88. 

Feet 

Lowest  part  of  supeistructnre • • 439.46 

Low  water 403.98 

Vertical  clearance 36.48 

The  Evansville  and  Terre  Haute  Railroad,  across  White  River  at  Deckers  Station, 
above  Hazleton:  Masonry  piers;  iron  superstructure;  three  spans,  126,  172,  and  140 
feet,  and  one  draw  span  of  180  feet,  with  76  feet  horizontal  clearanoe  for  channel  on 
west  siderof  pivot  pier;  elevation  of  base  of  rail  423.69. 

I^et 

Lowest  part  of  superstructure^  draw  span.... 419.92 

Low  water 894.41 

Vertical  clearance  without  opening  draw • 26.61 

White  River  from  its  mouth  to  the  junction  of  the  two  forks,  and  about  6  miles 
above,  on  the  East  Fork,  is  navigable  at  the  higher  stages  of  water,  during  a  period 
of  probably  five  or  six  months  of  the  year,  for  boats  drawing  fh>m  18  inches  to  2  feet 
of  water;  several  small  steamboats  60  to  70  feet  in  length  by  12  to  20  feet  beam 
make  occasional  trips  during  the  winter  months  for  the  purpose  of  bringing  barges 
loaded  with  wheat,  com,  and  other  agricultural  products  to  the  railroad  which 
cross  the  streams. 

Navigation  with  the  smallest  barges,  even  if  they  were  lightened  to  an  8-inoh 
draft  and  with  the  channel  cleared  of  snags,  is  wholly  impossible  on  both  forks  at 
low  water. 

The  recent  improvement  at  KeUys  Ripple,  about  3  miles  above  the  month  of 
White  River,  described  in  another  part  of  this  report,  has  made  that  stream  navi- 
gable all  the  year,  fh»n  its  moatii  to  the  foot  of  a  sand  shoal  about  13  miles  abovci 
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for  boats  drawing  3  feet  of  water;  but  oommanlcation  with  the  lower  Wabash  at 
low  water  is  prevented  by  a  rock  reef  abont  half  a  mile  below  the  junction  of  the 
two  streams. 

When  that  portion  of  the  Wabash  River  between  the  month  of  White  River  and 
the  Ohio,  about  90  miles  in  length,  shall  have  been  improved,  White  River  will  form 
a  considerable  tributary  to  the  throneh  or  trunk  route  to  the  Ohio  River. 

The  entire  counties  of  Martin,  Daviess,  and  Pike,  with  part  of  Dubois  and  Gibson, 
and  more  than  half  of  Knox  County,  will  be  ipreatly  benetited  by  the  improvement 
of  these  streams.  They  will  have  an  outlet  for  their  aCTicultural  products,  and  an 
inducement  for  developing  extensive  coal  mines  and  rock  quarries. 

The  deepening  of  the  channel  in  solid  rook  is  regarded  as  a  permanent  improve- 
ment, requiring  little  or  no  attention,  while  the  unstable  character  of  the  banks  and 
bottom  in  the  vicinity  of  many  of  the  proposed  channel  contractions  will  render  it 
necessary  to  give  some  care  and  attention  from  time  to  time  to  the  brush  dams  and 
crib  dikes  which  will  have  to  be  built. 

It  is  difficult  to  form  a  very  close  estimate  of  the  cost  of  repairs  and  renewals  of 
these  temporary  structures,  because  the  narrowing  of  the  channel  increases  the 
depth  and  velocity  of  the  water;  the  consequent  scouring  of  the  bottom  changes 
the  slope  and  makes  all  the  conditions  different  from  what  they  were  before  the 
improvement  was  made.  The  location  and  length  of  all  the  dikes  can  not  therefore 
be  well  determined  in  advance  of  construction.  It  is  respectfully  recommended 
that  some  of  them  be  built  and  their  effect  observed  before  locating  others  for  regu- 
lating the  same  shoal.  It  is  believed,  however,  that  the  estimates  of  cost  will  be 
sufficient  to  cover  the  outlay  for  improving  the  channel  through  all  the  difficult 
places. 

As  a  result  of  these  examinations  and  a  careful  study  of  the  data  obtained,  as 
well  as  the  present  and  prospective  demands  of  commerce,  the  following  conclusions 
and  estimates  are  submitted : 

First.  An  adequate  width  of  100  feet,  with  a  depth  of  3  feet  at  low  water,  can  be 
obtained  by  an  improved  open  channel  from  the  mouth  of  White  River  to  Blackburn 
Station,  above  Petersburg  Landin^y  a  distance  of  46  miles. 

Second.  An  adequate  width  of  100  feet,  with  a  depth  of  2  feet  at  low  water,  can  be 
obtained  by  an  improved  open  channel  from  Blackburn  Station  to  Portersville  on 
the  East  Fork,  a  distance  of  22f  miles. 

Third.  The  small  low- water  discharge  of  about  350  cubic  feet  per  second  renders 
the  improvement  of  the  West  Fork  impracticable  by  any  metliod  other  than  Klack 
water. 

Therefore,  in  estimating  the  cost  of  improvement,  the  limits  of  the  survey  may  be 
naturally  divided  into  three  sections  embracing  the  reaches  of  river  lust  mentioned, 
with  an  alternative  estimate  for  improvement  of  the  first  and  second  sections. 

FIBST  SBcnoif . 

In  a  project  for  the  improvement  of  the  river  by  the  method  suggested,  Blackburn 
Station,  nearly  2|  miles  below  the  Junction  of  the  two  forks  and  2i  miles  above 
Petersburg  Landing,  would  be  the  most  practicable  and  useful  terminus  for  the 
3-foot  low-water  open  channel.  The  reasons  upon  which  this  conclusion  is  based 
are  as  follows : 

Blackburn  is  near  the  head  of  a  lone  pool  in  which  there  is  a  depth  of  more  than 
9  feet  at  low  water;  this  pool  is  used  as  a  harbor  during  the  low-water  season 
for  the  steamboats  BelmanL  Hugh  Barr,  and  their  barges ;  it  is  also  one  of  the  best 
ice  harbors  on  the  river.  Blackbnm  is  an  important  shipping  port.  The  Evansville 
and  Indianapolis  Railroad  touches  the  river  at  this  point  at  an  elevation  of  43  feet 
above  low  watery  a  permanent  spur  track  down  the  side  of  the  railroad  embank- 
ment connects  with  an  elevator  and  a  sawmill,  both  of  which  are  on  the  level  of  the 
natural  bank  of  the  river  23  feet  aboye  low  water.  By  means  of  this  connection 
grain  mav  be  transferred  and  lumber,  which  is  cut  from  logs  taken  out  of  the  river, 
may  be  shipped  by  rail. 

Hazleton,  another  important  river  town,  is  also  included  in  this  section.  Besides 
great  business  interests  in  handling  and  shipping  grain,  Hazleton  has  large  mills 
and  railroad  connection. 

The  river  now  has  a  navigable  channel  of  3  feet  from  the  mouth  to  a  point  13 
miles  above,  and  the  same  depth  should  be  extended  to  Blackburn,  in  order  to 
accommodate  the  larger  boats  irom  the  Wabash  River. 

The  only  permanent  improvement  on  this  section  is  at  Kellys  Ripple,  about  3 
miles  above  the  mouth  of  the  river.  A  chute  has  been  excavated  through  the  rock 
reef,  which  is  2,000  feet  long  and  100  feet  wide,  with  a  depth  of  8  feet  Irom  the  top 
of  tne  guidinff  dikes  to  the  bottom  of  the  cut.  Wing  dams  extend  to  the  shore  from 
each  side  of  tne  upper  entrance  for  the  purpose  of  confining  the  water  to  the  nar- 
rowed channel.    The  fiJl  in  the  entire  length,  as  shown  on  the  plans  by  which  the 
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improyement  was  made,  is  1.75  feet;  applyiog  Kntter's  formnlay  as  used  by  Kr.  P.  J. 
Flynn  in  his  <<Flow  of  Water  in  Open  Channels/'  to  this  data,  it  is  found  that  with 
.030  as  a  "coefficient  of  ron^hness/'i  feet  in  depth  will  discharge  1,420  cubic  feet 
per  second.  The  estimated  discharge  at  low  water  from  observations  taken  1  mile 
below  the  ripple  is  1,475  cubic  feet  per  second,  but  the  observed  fall  on  Kellys  Rip- 
ple was  only  1.36  feet  at  a  stage  of  3.32  feet  above  low  water.  A  navigable  depth 
of  3  feet  may,  therefore,  be  safely  reckoned  for  the  entire  year.  The  wing  dams  and 
places  in  the  guiding  dikes  are  partly  broken,  allowing  much  of  the  water  to  find 
its  way  outside  of  the  excavated  channel. 

An  attempt,  made  some  years  ago,  to  protect  the  bank  at  Thorns  Eddy,  about 
three-quarters  of  a  mile  above  the  Evansville  and  Terre  Haute  Railroad  Bridge,  has 
proven  a  failure.  The  piling  which  was  driven  along  the  bank  near  what  was  then 
the  edge  of  the  water  is  now  about  the  center  of  the  channel.  These  timbers  pro- 
ject about  5  feet  above  low  water  and  form  a  considerable  obstruction.  No  other 
evidences  of  improvement  on  this  section  were  observed  except  the  work  of  the 
snag  boat. 

ESTIMATE  OF  COST. 

Beginning  at  the  mouth  of  White  River,  the  first  improvement  should  be  the  repairs 
to  the  dikes  of  Kellys  Ripple  about — 
3  miles  from  the  mouth,  costing  about $1,000 

13  miles  is  a  narrow  channel  to  be  widened  by  the  dredge,  one  week's 

time 250 

14  miles,  sand  shoals  1,300  feet  long,  requiring  800  feet  spur  dikes,  at  $2.       1,  GOO 

15  miles,  about  1,400  feet  of  rock,  averaging  1.15  feet  out,  100  feet 

wide,  about  6,000  cnbicvards  excavation,  at  $3 $18, 000 

Building  and  placing  6,222  cubic  yards  loose  rock,  at  50  cents..      3,  111 
600  feet  shore  dikes,  at  $1.30 650 

21,761 

6nag  boat,  $500;  dredge  1  month,  $1,000 1, 500 

26,  111 
Engineering  expenses  and  contingenoes 5,222 

Tot-al  for  3-foot  open  channel  all  the  year  from  mouth  of  White  River 
to  Hazleton,  18 miles 31,333 

Between  Hazleton  and  Deckers,  which  is— 

22  miles,  there  are  sand  shoals  requiring  8  spur  dikes  of  about  125  feet 
each,  at  $2.50 2,500 

33  miles,  400  feet  sand  shoals  to  be  dredged,  and  1,400  feet  shoal  to  be 
diked;  900  feet,  at  $3 2,700 

34  miles,  700  feet  sand  shoal ;  400  feet  dikes,  at$8 1,200 

35  miles,  2,800  feet  sand  shoal:  1,680  feet  dikes,  at  $3 5, 040 

38  miles,  two  short  shoals ;  480  feet  dikes,  at$3 1,440 

39  to  41  miles,  above  and  below  Williams  Ferry ;  7,350  feet  dikes,  at  $2.50.     18, 375 
42i  miles,  Rocky  Ford  Ripple,  below  Petersburg  Landing,  1,400 

feet  long,  100  feet  wide,  and  1.54  feet  deep ;  about  8,000  cubic 

yards  rock  excavation,  at  $3 $24, 000 

Guidedikes,  2,800 bv  15  by  3  feet=4,667  cubic  yards,  at  50  cents.      2, 333 
Shore  dikes,  500  feet,  at  $1.30 650 

-  26  983 

44  miles,  sand  shoals  1,200  feet  long;  720  feet  dikes,  at  $2.50 l|  800 

45  miles,  sand  shoals  1,800  feet  long;  1,360  feet  dikes,  at  $2.50 3,400 

Snag  boat,  2  months,  $750 1,500 

Dredge  boat  and  barges,  3  months,  $1,000 3,000 

Engineering  expenses  and  contingencies 13,588 

Total  for  3-foot  open  channel  all  the  year  f^m  Hasleton  to  Blackbnm.    81, 526 
Add  the  estimated  cost  for  same  below  Hazleton 81,333 

Total  for  3-foot  open  channel,  all  the  year,  from  the  month  of  White 
River  to  Blackburn,  46  miles  by  channel 112,859 

8ECOin>  8ECTIOV. 

Ea9t  Fork. 

Above  Blackbnm  there  are  no  wharves,  elevators,  or  other  facilities  for  the  trans- 
fer of  freight.  While  it  is  possible  to  get  to  Portersville,  on  the  East  Fork,  68}  miles 
from  the  mouth  of  White  River,  with  a  3- foot  open  channel  during  the  entire  year, 
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it  is  not  believed  that  the  coet  of  snoh  a  channel  would  bear  a  Mr  relation  to  tho 
advantages  obtained  therefrom,  nor  do  the  present  or  prospective  demands  of  the 
commercial  interests  of  tins  section  of  country  seem  to  require  a  greater  low- water 
channel  depth  than  2  feet.  In  accordance  with  this  conclusion  it  is  recommended 
that  this  depth  be  adopted  for  low  water  in  estimating  the  cost  of  improving  the 
reach  from  Blackburn  t<>  Portersville. 

Several  years  ago  the  snag  boat  operated  as  far  up  as  half  a  mile  above  the  junc- 
tion. Leaning  trees  projecting  over  the  channel,  which  is  very  close  up  against  the 
left  bank  at  this  point,  have  been  cut  away.  With  the  exception  of  the  snag  boafs 
work  no  other  evidences  of  improvement  of  the  channel  were  noficed  on  this  section. 

K8TIMATB  OF  COST. 

From  the  mouth  of  White  River  to  Blackburn  is  46  miles,  and  from  this  point  to 
the  Junction  is  a  reach  of  nearly  2^  miles,  in  which  there  are  several  large  bowlders 
and  loose  rocks  which  should  be  removed  and  some  narrow  places  in  the  channel  to 
be  dredged ;  all  of  which  may  be  done  by  such  boats. 

Going  up  the  East  Fork,  the  first  obstruction  is  at  the  railroad  bridge,  and  Just 
above  that  point  about— 
49  miles  from  the  mouth  of  White  River,  clearing  a  large  raft  of  drift 
from  around  the  piers  of  the  railroad  bridge,  dredging  and  bnilding 

dikes  for  3,300  feet  of  sand  ehoal,  2,000  feet  dikes,  at  $2.50 $5,000 

51  miles;  4,000  feet  sand  shoal,  2,400  feet  dikes,  at  $2.50 6, 000 

52miles;  IJBOO  feet  sand  shoal,  1,100  feet  dikes,  at  $2.50 2,760 

62i  miles;  Rock  Ripple  and  Rock  Bar  on  left  side,  excavation 

1,500  by  100  feet  by  0.9  foot =5,000  cubic  yards,  at  $3 $15, 000 

1  shore  dike,  200  feet,  at  $1.30 260 

Bnilding  and  placing  loose  rook,  2,000  by  15  by  4  feet:=aboui 

4,500  cubic  yards,  at  50  cents 2,250 

17,610 

65  miles ;  High  Banks,  2,300  feet  sand  shoal,  1,600  feet  dikes,  at  $2.50 4, 000 

58  miles ;  rock  reef,  400  feet  long,  1,600  cubic  yards  excavation,  at  $3 ... .      4, 500 

59miles;  3,000  feet  sand  shoal,  2,100  feet  dikes,  at  $2.50 5,250 

60  miles;  900  feet  sand  shoal,  700  feet  dikes,  at  $2.50 1,750 

65  miles;  shale  reef  at  Flat  Rock  Ferry;  6,000  cubic  yards  exca- 
vation, at  $2  per  onbic  yard $10,000 

Dikes  and  wing  dams 2,650 

12,650 

66  miles;  removing  old  milldam  at  High  Rock  and  excavating 
channel ;  4,000  cubic  yards  rock  excavation,  at  $3 12, 000 

500  feet  dikes,  at  $1.30 650 

Building  and  placing  rock  in  guiding  dikes,  2,200  by  15  by  4  feet= 
about  6,000  cubic  yards,  at  60  cents 2,500 

16,160 

67  miles;  rock  shoal,  400  by  100  feet  by  0.8  foot =1,185  cubic 
yards,  at$3 3,665 

Guiding  dikes,  building  and  placing  4,000  cubic  yards,  at  60 

cents 2,000 

Shore  dikes,  500  feet,  at  $1.30 650 

6,206 

68  miles ;  sand  shoals,  3,600  feet  long ;  2,000  feet  dikes,  at  $2.50 6, 000 

Sua;;  boat,  2  months,  $760 1,500 

Dredge  boat,  2  months,  $1,000 2, 000 

89,265 
Engineering  expenses  and  contingencies 17,868 

Total  from  Blackburn  by  open  channel  all  the  year  with  2  feet  of  water 
to  PortersviUe,  22f  miles , 107,118 

1BIRD  SSOTION. 

We$t  Fork, 

In  the  West  Fork,  as  has  been  stated,  there  is  not  water  enough  to  fill  an  open 
channel  100  feet  wide  and  2  feet  in  depth ;  its  improvement  is  therefore  not  recom- 
mended, because  navigation  can  only  be  obtained  by  means  of  slack  water;  and  the 
great  cost  of  locks  ana  dams  would  not  bear  anything  like  a  fair  relation  to  the  com- 
mercial advantages  obtained. 

If  it  is  desirable  to  consider  the  extension  of  navigation  up  this  stream  by  slaok 
water,  a  rearrangement  of  the  foregoing  estimates  may  be  necessary. 
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The  oonstraction  of  a  look  and  dam  with  a  lift  of  7  feet  at  Rocky  Ford  Ripple  on 
White  River  below  the  Petersbar^  Landing,  which  is  an  excellent  location,  wonld 
produce  Black  water  np  the  East  Fork  to  a  point  near  the  Tillage  of  High  Banks, 
which  is  7  miles  above  the  Junction ;  but  the  same  pool  would  extend  onij  3  miles  up 
the  West  Fork.  There  would  then  be  required  two  more  locks  and  dams  to  make 
that  stream  navigable  to  a  point  above  Washington. 

Theselocks  are  estimated  for  a  length  of  150  feet  between  miter  sills.  80  feet  in  width, 
a  lift  of  7  feet,  with  4  feet  of  water  on  the  sills  and  a  head  wall  height  of  10  feet 
above  the  crest  of  •the  dam,  with  gates  and  valves  to  be  operated  by  nand  power. 
The  coping,  sills,  and  exposed  faces  of  the  walls  are  caloolated  for  out  stone;  all 
other  parts  of  the  walls  for  concrete. 

The  dams  are  estimated  for  a  length  of  700  feet  and  of  the  same  form  of  stone-bal- 
lasted crib  dam  as  that  now  in  use  at  Grand  Rapids,  on  the  Wabash  River. 

Without  making  a  speoial  sorvey  and  location^  the  cost  of  one  lock  and  dam  is  esti- 
mated as  follows: 

For  the  lock : 

2,000  cubic  yards  earth  excavation,  at  25  cents 1600 

2,000  cubic  yards  rock  excavation,  at  $1 2,000 

4,000  cubic  yards  masonry,  averaging  $8 82,000 

Gates,  valves,  etc «....    7,000 

$41,500 

For  the  dam : 

700  feet  long;  cribs  filled  with  stone,  6-inoh  oak  sheeting  embank- 
ment behind  it;  detailed  estimate  makes  an  average  of  $46.00  per 

foot 82;  820 

One  abutment : 

800  cubic  yards  earth  excavation,  at  25  cents $200 

580  cubic  yards  masonry,  at  $8 .' 4, 640 

4,840 

Levee  and  bank  protection 8,000 

Land,  10  acres,  at  $100 1,000 

Houses  and  fencing 2,500 

Depreoiatien  of  tools « 1,000 

91,460 
Engineering  expenses  and  contingencies 18,540 

Total  cost  of  look  and  dam 110,000 

In  considering  these  improvements  it  is  suggested  that  if  a  look  and  dam  is  built 
at  Rocky  Ford  Ripple  below  Petersburg  Lauding,  the  estimated  cost  of  which  is 
$110,000,  and  this  amount  credited  by  uie  total  estimated  work  on  open  ohannel 
rendered  unnecessary  thereby,  $84,081,  it  wonld  make  a  difference  of  only  $25,969, 
and  that  this  work  might  be  used  to  j^eat  advantage  for  possible  fature  necessities 
which  are  not  now  apparent. 

SUMMABBS. 

Estimate  for  3-foot  open  channel  to  Blackburn • $112,859 

Estimate  for  2-foot  open  channel,  Blackburn  to  Portersville 107, 118 

Total  for  an  adequate  open  channel  between  month  of  White  River 
and  Portersville 219,977 

If  lock  and  dam  is  built  at  Rocky  Ford  Ripple,  the  ooet  of  the  first  and  second 

sections  would  T 


For  open  channel  on  White  River,  below  the  proposed  lock  site $67, 740 

Lock  and  dam 110,000 

Open  channel  on  East  Fork  above  slack  water 68^206 

Total 245,946 

For  entire  length  of  river  within  the  limits  of  this  survey — 

Open  channel  below  Rocky  Ford  Ripple $67,740 

Open  channel,  East  Fork,  above  slack  water 68,206 

Three  locks  and  dams,  at  $110,000  each 880,000 

Total 465,946 

Bespectfiilly  submitted. 

Thos.  P,  Shakes,  AitUUmt  Sngkmt. 
Capt.  J.  G.  Warren, 

Carp$  QfEflfinm^t  U.  8.  A* 
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lbttrr  of  capt.  j.  o.  warren,  corps  of  enoinekr8. 

United  States  Engineer  Office, 

Louiwille,  Ky,,  January  B4, 1896, 

But:  I  am  engaged  in  preparing  a  report  upon  a  survey  of  White  River,  Indiana, 
and  desire  to  include  in  the  report  statistics  of  all  commodities  that  are  produced 
and  shipped  from,  or  brought  into,  the  section  through  which  the  river  flows.  To 
enable  me  to  make  the  report  as  full  and  complete  as  possible,  I  have  to  request  you 
to  kindly  give  me  any  data  you  may  have  at  hand,  in  answer  to  the  following 
inquiries: 

What  quantity  of  each  commodity  has  been  shipped  during  the  past  yearf  Was 
the  shipment  made  bv  railroad  or  steamboat?  Jhrom  what  points  were  the  ship- 
ments made,  and  to  what  points f 

If  possible,  state  separately  the  shipments  by  rail  and  steamer,  together  with  the 
estimated  vidne  of  the  shipments. 

What  are  the  principal  articles  produced  by  and  shipped  from  the  White  River 
Valloyf 

Would  the  production  of  these  articles  be  increased  or  any  advantage  be  gained 
if  the  stream  were  made  navigable  at  all  seasons? 

Are  there  any  coal  veins,  stone  quarries,  or  other  interests  along  the  river  that  the 
improvement  of  the  river  would  cause  to  be  developed  f 

What  rates  are  charged  by  the  railroad  companies  for  carrying  the  products  yon 
mention  to  the  markets,  and  would  those  rates  be  a£fected  in  anyway  by  river  com- 
petition? 

Supi>osing  that  no  outlet  bj^  water  was  available  for  boats  plying  in  the  White 
River  trade  and  the  commodities  would  have  to  be  reshipped  by  rail,  would  the 
improvement  of  the  river,  as  an  isolated  waterway,  be  beneficial  f 

Have  you  any  commercial  statistics  of  the  river  during  previous  years  f  If  so, 
what  are  they  f 

•  •  *  •  •  *  * 

I  shall  be  glad  to  receive  all  the  information  on  the  subjects  mentioned  that  yon 
may  be  able  to  furnish,  and  would  also  deem  it  a  favor  if  you  furnish  me  the  names 
and  addresses  of  others  who  you  think  can  furnish  data  additional  to  that  furnished 
by  you ;  or,  if  it  be  no  inconvenience  to  you,  will  you  kindly  reG[uest  them  to  send  such 
information  direct  to  mef  If  it  be  possible  to  obtain  it,  it  is  desired  to  have  the 
report  comprise  everything  available  concerning  the  traffic  and  commerce  of  the 
section  under  consideration,  therefore  each  and  every  commodity  should  be  included, 
in  order  that  the  tabulated  statistical  data  may  be  as  nearly  correct  as  possible. 
Very  respectfully, 

J.  G.  Warren, 
Captain,  Corp9  of  Engineen. 


letter  of  mr«  frank  w.  havill. 

Mount  Carmel  Register, 
Mount  Carmel,  III,,  January  26, 1896, 
Dbax  Sir:  I  am  not  familiar  enough  with  the  traffic  of  White  River  to  make 
definite  answers  to  jout  inquiries.  I  have  always  thought  the  improvement  of  that 
river  was  of  greater  importance  than  the  improvement  of  the  Wabash,  for  it  is  from 
that  stream  that  our  |>rinoipal  supplies  of  logs  come.  In  earlier  years  coal  was 
brought  down  White  River  in  flatboats  and  considerable  lime  was  shipped  the  same 
way.    In  bringing  out  com  the  river  would  be  very  valuable  to  the  farmers  in  the 

bottoms. 

•  •  •  •  •  •  • 

Very  resi^eotfuUy, 

Frank  W.  Havill. 


UBTTBR  of  MB.   SAMUEL  A.  JORDAN. 

AuDiTOR^s  Office,  Ksox.  Countt, 

Fincennes,  Ind.,  January  28, 1896, 
Dear  Sir:  In  reply  to  your  letter  of  January  24,  will  say  the  principal  com- 
modities on  White  Kiver  are  com  and  wheat,  and  the  country  is  full  of  coal  from 
Petersburg  on  up  the  river;  there  was  hauled  by  boats  and  loaded  on  cars  last  year 
at  Deckers  Station  something  like  160  cars  of  wheat  and  corn.  The  coal  has  had 
nothing  done  to  it.    Some  five  or  six  years  ago  one  Rodgers,  of  Washington,  Ind., 

mxa  97 157 
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put  np  a  little  ooal  elevator  at  Deckers  on  the  riyer  and  handled  a  Ibw  can  of  ooaI| 
bat  the  water  soon  got  too  low  and  he  soon  abandoned  the  bnsinese. 

Jordan  Bros.,  of  Deckers,  lud.  (of  which  I  am  of  the  firm),  have  been  in  the  river 
trade  at  that  point  for  some  tliirteen  years.  We  formed  a  packet  company  with 
Evansville  and  Terra  Haute  Railroad  and  ordinarily  handled  from  100  to  300  can  of 
corn  and  wheat  each  year.  Altogether  owing  to  the  water  we  had  to  do  oar  work 
from  March  1  to  June,  aft-er  that  time  the  water  woald  get  too  low  for  as  to  do  any- 
thing. We  don't  kaow  that  any  production  of  articles  would  bo  increased,  but  it 
would  increase  the  value  of  the  land,  inasmuch  as  farmers  along  the  stream  oould 
market  their  produce  any  time  they  want-ed  to  and  would  depend  on  the  river  as  a 
market.  As  it  is,  they  haul  their  grain  10  to  15  miles  to  market.  We  have  now  sold 
our  boats  for  the  reason  that  we  could  only  depend  on  using  them  from  two  to  three 
months  each  year,  which  was  not  profitable. 

•  «••••• 

Yours,  respectfully, 

CUmUBL  A,  JORDAK. 

Capt.  J.  G.  Warren. 


LETTER  OF  MR.  J.   R.  PHILLIPS. 

Hazlbton,  Ind.,  January  SI,  1896, 

Dear  Sir:  In  answer  to  yours  of  the  24th  ultimo,  asking  in  regard  to  the  statisties 
of  all  commodities  that  are  produced  and  shipped  from  the  section  of  country 
through  which  White  River  flows,  I  would  say  that  I  am  not  in  position  to  answer 
this  question  with  any  degree  of  certainty. 

We  handle  a  great  deal  of  com  from  points  along  this  river,  but  the  amonnt  we 
have  shipped  is  but  a  very  small  part  of  the  amount  raised  in  this  section.  The 
principal  articles  produced  and  shipped  from  this  valley  are  wheat  and  com,  aud 
the  production  of  these  articles  would  be  materially  increased  if  the  stream  was 
made  navigable  at  all  seasons  of  the  year. 

There  are  some  veins  of  coal  and,  I  think,  stone  qnarriee  along  the  river  that 
the  improvement  of  the  river  would  cause  to  be  developed.  The  rates  charged  by 
railroad  companies  for  carryini^  these  productions  would  be  greatly  reduced  if  the 
river  could  be  made  a  competitor.  The  improvements  of  the  river  as  an  isolated 
waterway  would  be  beneticial. 

This  is  about  all  the  information  I  am  able  to  furnish  on  this  subject. 
Very  respectfully, 

Jf.  R.  Phllups. 

Capt.  J.  G.  Warren. 


LETTER  OF  MR.  THOMAS  DONAHCT, 

Washinqton,  Ind.,  January  f7, 1896* 

Dear  Sir:  I  have  yours  of  January  24  instant. 

In  reply.  White  River  is  4  miles  west  of  this  place.  Mr.  Hiram  Hyatt,  grain 
merr-hant,  of  this  place,  owns  a  little  boat  that  plies  up  and  down  the  river,  hanling 
grain,  wheat,  and  com  to  Hyatts  Switch,  our  station  at  the  river,  4  miles  west. 
All  this  grain  is  loaded  into  our  cars  and  shipped  to  various  points,  but  principally 
to  Baltimore,  Cincinnati,  and  Louisville,  Ky.  None  of  the  grain  reaches  market  by 
the  boat. 

The  principal  articles  produced  in  the  White  River  bottom  are  wheat  and  com, 
and  some  melons.  We  have  considerable  ooal  here.  Coal  is  being  mined  now  a  mile 
or  more  from  the  river.  All  the  coal  is  moved  by  rail.  I  do  not  think  the  production 
would  be  greatly  increased,  if  any,  if  the  river  was  made  navigable  at  all  seasons, 
as  the  principal  markets  are  east. 

No  stone  quarries,  and  know  of  no  interests  along  the  river  that  could  be  devel- 
oped unless  log^ng  and  lumber.  We  get  about  100  cars  of  grain  a  year  at  Hyatts 
Switch,  which  is  brought  up  and  down  the  river  by  Mr.  Hyatt's  boat.  Our  rates  to 
Baltimore,  18^  cents  per  100  pounds :  to  Cincinnati  and  Louisville,  9  cents  per  100 
pounds.    These  rates  would  not  be  affected  by  river  competition. 

Have  no  commercial  statistics  of  the  river  during  previous  years. 
•  «•••»* 

Toors,  truly, 

Thomas  Donahue. 
Agent  BaZUmore  and  Ohio  Sauihvmten  BaUwm* 
Capt,  J.  G.  Warrxv. 
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LBTTBB  OF  MK88BS.  WINEIN6ER  A  FARMER. 

PORTERSVILLE;  IND.,  January  £9, 1896, 
Dkab  Sib:  We  sre  informed  that  yon  are  desirous  of  obtaining  all  statistics  possi- 
ble aa  regards  the  trafflo  on  White  River,  should  the  river  be  made  navigable  at  all 


Now,  we  have  an  inexhaustible  supply  of  coal  at  this  place.  The  coal  is  of  a  very 
fine  qnaHty  that  is  now  beinff  mined,  and  at  a  depth  of  60  feet  is  a  vein  of  extra 
quality  coal,  the  same  being  6  feet  in  thickness ;  the  stone  is  in  vast  quantities ;  ftom 
one  quarry  uie  stone  was  taken  some  years  ago  to  be  used  in  building  the  old  Erie 
Canal,  the  same  being  taken  down  the  river  some  20  miles  or  more. 

There  is  no  better  farming  country  in  the  State  than  the  White  River  Valley,  farm- 
ers raising  mostly  com  ana  wheat,  oats,  etc.,  which  they  must  haul  to  nearest 
market,  9  miles  and  often  15  miles. 

Another  fact  is  that  drovers  purchasing  stock  fi-om  farmers  must  drive  a  long  dis- 
tance to  a  shipping  point.  The  number  of  car  loads  of  different  stock  taken  from 
this  immediate  neighoorhood  per  week  is  about  5  cars. 

Hoping  this  may  be  of  aome  benefit  to  you,  we  are 
Tours,  truly, 

WiNEiNGER  &,  Farmer. 

J.  G.  War&ev, 


LBTTEB  OF  ICR.  mCKBT  HOLMAK. 

WiLUS,  Iin>.,  Fehruary  1, 1896. 

8in:  Will  be  glad  to  give  you  all  the  information  I  am  in  possession  of  concerning 
commodities  pranced  in  my  section  of  the  country,  as  per  your  letter  of  24th  instant. 
These  answers  are  only  approximately  true,  but  after  careftil  consideration  they  are 
answered  to  the  best  of  my  knowledge. 

In  this  section  we  ship  very  little  produce,  on  account  of  the  great  distance  to 
market.  Most  of  the  produce  is  hauled  to  Vincennes  (16  miles  distant)  and  sold 
to  dealers  in  that  place.  About  four-fifths  of  the  wheat  t;rop,  one-half  of  the  com, 
and  one-half  of  the  potato  crop  are  marketed  there.  A  few  local  shippers  sell  their 
livestock  at  Indianapolis  and  ship  from  Yincennes.  The  river  is  usually  so  low  that 
boats  can  run  only  in  the  winter  season,  and  then  only  com  is  shipped  by  boat. 

"Wheat,  corn,  oats,  potatoes,  fruits,  vegetables,  and  hay  (clover  ana  timothy). 

Their  production  would  be  increased  and  a  decided  advantage  would  be  gained  by 
having  the  river  navigable  at  all  seasons,  thus  affording  a  near  market. 

Coal  mines,  but  no  stone  quarries  near  us. 

Believe  railroads  would  lower  their  rates  if  they  had  any  competition. 

7.  Yes. 

8.  No. 

This  section  of  the  country  is  very  fertile  and  nearly  all  under  cultivation.  The 
great  drawback  is  the  distance  to  market,  which  would  be  removed  if  White  River 
was  navigable  at  all  seasons  of  the  year. 

•  ••••«• 

Very  truly,  yours, 

HSNRT  HOLMAK. 

Capk  J.  G.  Warren. 


LBITBR  OF  MR.  L.  T.  PHILLIF8. 

Mount  Carbibl,  III.,  Fehruairy  4, 1896. 
SiB:  As  I  have  not  been  in  the  river  service  for  over  five  years  I  am  not  posted  in 
the  details  yon  ask  for.  One  thing  I  do  know,  that  the  White  River  should  be 
improved  so  that  boats  can  run  at  almost  any  stage  of  water.  The  land  on  both 
sides  of  White  River  is  some  of  the  best  in  the  State,  and  abundance  of  crops  are 
raised,  both  corn  and  wheat,  with  no  way  of  shipping  unless  they  haul  to  the  rail- 
roads, which  cross  the  river  about  SO  or  40  miles  apart,  with  no  railroad  running 
parallel  with  river  on  either  side  j  therefore,  the  farmers  are  compelled  to  make  long 
nauls  by  wagon  to  get  to  the  railroad — that  is,  when  the  water,  with  the  obstruc- 
tions in  the  river,  is  too  low  for  boating.    The  steamer  Irene  is  boating  oom  daily 
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on  the  rise  we  have  in  the  river,  and  the  captain  tells  me  that  he  has  already  con- 
tracted to  boat  300,000  bnshels  of  com  jnat  as  fast  ae  he  can  move  it. 

•  •  •  »  *  *  » 

Awaiting  your  farther  favore,  I  am^ 
Your  obedient  servant, 

L.  T.  PniLUPS. 
Capt.  J.  G.  Warren, 

UnUed  Staiea  Engineer. 


LBTTER  OF  MR.  DAN  MER6HON. 

High  Banks,  Pike  Codntt,  Ind.,  Febmarff  It,  t89B, 
Mr.  Warren. 

Sib:  The  only  correct  way  that  I  know  of  to  get  the  right  number  of  bushels  of 
grain  would  be  to  ^o  up  one  side  of  the  river  and  down  the  other  between  Peters- 
burg and  Portersville  and  take  an  estimate  of  it.  As  near  as  I  know  there  have 
been  as  much  as  150,000  bushels  wheat,  600,000  bushels  corn,  200,000  bushels  oats, 
10,000  tons  of  hay,  15,000  head  of  cattle,  and  20,500  head  of  hogs. 

2.  Shipments  are  made  mostly  by  railroads. 

3.  Shipments  are  made  from  Petersburg,  Pike  County ;  Washington,  Daviess  County, 
and  Jasper,  Dubois  County,  by  hauling  grain  or  driving  stock  18, 10,  and  8  miles  from 
river  valley  to  place  of  shipment. 

4.  Points  shipped  to  are  Cincinnati,  Louisville,  Chicago,  Pittsburg,  New  York. 

5.  The  principal  articles  produced  by  and  shipped  from  White  River  Valley  are 
com,  wheat,  oats,  hay,  hogs,  poultry,  and  cattle. 

6.  The  production  of  these  articles  would,  I  think,  be  increased  and  would  be  a 
great  advantage  to  the  people  if  the  river  was  made  navigable  at  all  seasons  of  the 
year,  as  small  boats  come  up  as  far  as  Portersville  when  the  river  is  full  for  com 
and  other  articles. 

7.  There  are  three  or  four  coal  mines  open  between  the  main  body  of  White  River 
and  Portersville;  fine  prospect  for  stone  quarry  1  mile  west  of  High  Banks  on  river 
bluff— such  stone  as  the  bridge  is  built  on  across  this  river. 

8.  I  do  not  know  the  rates;  we  generally  sell  to  speculators. 

9.  From  the  years  I860*  to  1870  a  man  by  the  name  of  Logan  carried  on  quite  an 
extensive  shipment  from  this  point — High  Banks — in  flatboats,  of  such  articles  as  I 
have  named;  also  packing  pork,  shipping  from  here. 

10.  In  1885  a  gentleman  shipped  from  this  point  15,000  bushels  of  wheat  to  Balti- 
more to  iill  a  contract. 

White  sand  and  excelsior  timber  in  abundance. 
Watermelon  crops  are  enormous. 

As  I  have  g^iven  you  about  all  the  information  I  can  think  of  now,  I  will  say  to 
you  if  there  is  anything  I  can  do  or  any  information  I  can  give  you  I  will  gladly 
do  so.    I  flsk  pnrcion  for  not  answering  sooner^  as  I  have  been  away  firom  home. 
Respectfully,  yours, 

Dan  Me&suon,  Algier$,  Ind, 


UBTTER  OF  MR.  J.  A.  DAVIDSON. 

Hazleton,  Ind.,  Ft^ruarff  td,  1890, 

Dear  Sir:  Mr.  Decker,  of  this  place,  handed  me  a  letter  frV)m  yon  and  asked  me 
to  write  you. 

I  have  been  engaged  in  the  grain  business  at  this  place  during  the  past  year.  We 
have  shipped  during  that  time  over  100,000  bushels  of  wheat  and  300,000  bushels  of 
com. 

At  least  two-thirds  of  it  was  raised  along  the  river  and  woold  have  been  handled 
on  the  river  if  it  had  been  so  boats  could  run.  There  were  about  70,000  bushels 
shipped  by  water.  There  were  four  other  buyers  here  during  the  wheat  season  and 
one  during  the  com  season,  and  I  suppose  they  handled  as  much  as  we  did. 

There  is  coal  and  stone  all  along  the  river,  which  I  believe  would  be  worked  if  the 
river  were  navigable.  I  think  it  would  be  worth  more  to  the  country  to  have  White 
River  made  navigable  at  all  seasons  than  anything  that  could  be  done,  as  we  get  a 
rebate  on  freight  for  all  river  stuff,  which  enables  nstopay  the  same  along  thenver 
that  we  do  for  wagon  stuff  her«. 
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The  railroad  rates  are  very  high,  and  if  the  river  were  made  navigahle  I  belieT* 
they  woald  cat  them  down  so  we  could  pay  at  least  2  cents  more  on  the  bushel  for 
grain  than  we  can  now. 

Hoping  your  report  will  be  satisfactory  and  that  the  river  will  be  made  navigable 
the  year  round,  J  remain, 
Yours,  respectfully, 

Capt.  J.  G.  Wakren. 


J.  A.  Davij>son. 


UETTEB  OF  MR.  W.  8.  8ISSON. 

Hazlkton,  Ind.,  February  t9, 1896. 

Dkar  Sir:  In  reply  to  your  letter  of  January  24, 1896,  to  Woodbuni  &.  Spain,  which 
was  handed  me  by  them,  will  say  that  the  improvement  of  White  River  between 
here  and  Mount  Carmel,  111.,  where  it  empties  into  the  Wabash  River,  will  be  of 
vastly  more  benefit  to  shippers,  farmers,  dealers,  etc.,  than  the  local  improvement 
that  has  been  the  custom  to  do  a  few  miles  on  each  side  of  the  railroads,  as  this  sys- 
tem of  improvement  only  adds  to  the  railroads'  territory  without  opening  up  a  com- 
peting line  for  shipment  of  produce.  The  difference  between  station  rates  and  river 
rates  is  about  50  per  cent  in  car  lots.  Unless  the  river  is  improved  from  one  railroad 
crossing  to  another,  so  it  will  give  shippers  advantage  of  two  or  more  lines  of  ship- 
ping, in  my  judgment  the  money  expended  will  amount  to  nothing  of  a  general  value. 
The  products  shipped  from  here  are  com,  wheat,  lumber,  and  fruits. 

Any  information  I  can  furnish  you  frt>m  this  locality  will  be  cheerfully  done. 
Yours,  respectfully, 

W.  S.  SI880N. 

Capt.  J.  G.  Warrkn. 


LBTTBR  OF  MR.  B.  W.  HOPKINS. 

Washington,  Ind.,  March  S,  1896. 

Dear  Sir:  A  reply  to  your  favor  of  January  24  has  been  delayed  owing  to  my 
absence  from  the  city  and  onr  efforts  to  obtain  the  information  which  you  desire. 
Our  traffic  department  advises  me  as  follows : 

Jnqniry  No.  1.  During  the  year  1895  these  companies  handled  from  the  river  81 
cars  of  grain  and  14  cars  of  lumber,  received  by  us  at  Deckers  and  Blackburn,  and 
transhipped  by  rail  to  destination.  The  business  originated  on  the  White  River  and 
moved  to  local  mills  on  our  line  and  to  Eastern  points. 

No.  2.  We  have  no  data  showing  the  amount  of  business  handled  through  to  des- 
tination by  boats,  but  as  there  are  no  large  commercial  centers  on  the  river,  the 
movement  might  be  considered  small. 

No.  3.  The  principal  commodities  shipped  are  grain  and  lumber. 

No.  4.  I  am  quite  unprepared  to  express  the  opinion  as  to  whether  the  improve- 
ments of  the  river  would  increase  the  tonnage  or  not.  That  would  depend  wholly 
upon  the  development  of  the  country  immediately  tributary  to  the  river,  the  assump- 
tion being  that  the  business  would  naturally  seek  the  rail  shipping  points  when  such 
points  were  advantageously  located. 

No.  5.  We  are  not  advised  of  any  extensive  deposits  of  coal  on  the  river.  We 
understand  there  are  a  few  undeveloped  stone  quarries,  but  are  not  in  position  to 
state  the  quality. 

No.  6.  The  principal  products  are  grain  and  lumber,  moved  to  local  or  Eastern  sea- 
board points.  I  do  not  see  how  the  improvement  of  the  river  could  materially  affect 
the  cost  of  transportation. 

No.  7.  Nearlv  if  not  quite  all  of  the  business  contiguous  to  White  River  would 
ultimately  find  its  way  to  rail  lines. 

The  improvement  of  the  river  as  an  isolated  waterway  might  prove  beneficial  to 
some  extent  in  making  it  possible  to  reach  markets  at  all  seasons  of  the  year  by  water 
and  rail,  but  probably  not  otherwise.    This  is,  of  course,  problematic. 

No.  8.  We  have  no  data  showing  movements  of  business  on  the  river  for  previous 
years. 

Yours,  truly, 

£•  W.  Hopkins,  Agent, 

Capt.  J.  G.  Warren, 

C4np9  of  Engin^eri,  U.S.  A. 
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LBTTEB5  OF  MR.  JAMES  MCBRIDB. 


Bhoals,  Ind.,  January  99, 1896. 
Dbar  Sir  :  I  received  your  letter  of  interrogatories  yesterday  eveniD/r.    I  send  the 
following  inforinatiouy  which  I  hope  will  be  of  some  use  to  you.    Tne  following 
statistics  are  taken  from  the  report  of  the  secretary  of  agricnltnre  of  the  State  of 
Indiana : 

CORN. 

Com  grown  in  Indiana  in  1892 bushels..  103,000,000 

Consumed  on  farms  where  grown do 80,000,000 

Com  shipped  out  of  country do 23,000,000 

Per  cent  shipped  out  of  country 22 

Productions  of  com  by  counties  are  taken  from  another  book  by  same  author  and 
is  of  a  different  date. 

In  1889,  which  was  an  average  year  for  the  production  of  com  in  Indiana,  the  fol- 
lowing amounts  of  com  were  raised  in  comities  bordering  on  that  part  of  White 
Biver  which  has  just  been  surveyed,  to  wit: 

Bnshela. 

Daviess  County 1,435,000 

Dubois  Comity 846,000 

Gibson  County 1,721,000 

KnoxConnty 2,042,000 

Pike  County 1,033,000 

Total 7,0T7,00O 

1895  being  an  extraordinary  good  year  for  corn,  it  is  estimated  that  20  per  cent 
more  com  was  raised  than  in  1889.  From  a  long  experience  in  farming  ana  fh>m  a 
clear  knowledge  of  the  relative  production  of  com  on  river  bottom  land  lying  back 
of  the  river  bottoms,  I  give  it  as  my  opinion  that  the  com  produced  on  the  hill  land 
is  consumed  at  home  and  the  surplus  com  which  is  shipped  out  of  the  country  is 
raised  in  the  river  bottoms.  Therefore  1  estimate  that  the  22  per  cent  of  the  corn 
that  is  shipped  out  of  the  counties  bordering  on  White  Biver  is  raised  on  the  river 
bottom  land. 

I  traveled  over  the  White  Biver  bottom  lands  for  a  distance  of  85  miles  and  found 
the  land  to  be  very  fertile,  producing  from  60  to  80  bushels  of  com  per  acre  and  30 
bushels  of  wheat  per  acre. 

The  85  miles  of  river  surveyed  by  Mr.  Shanks  constitute  about  one-half  of  the  river 
within  those  five  counties  and  bordering  them  on  the  west.  Then  it  wonld  be  safe 
to  estimate  that  one-half  of  the  corn  shipped  out  of  those  counties  would  be  shipped 
from  the  bottom  lands  along  that  part  of  the  river  surveyed. 

The  total  amonnt  of  corn  raised  in  those  five  counties  in  1889  is  7,077,000  bushels. 
Twenty -two  per  cent  of  this  amount  is  1,556,940  bushels,  the  number  of  bushels 
shipped  out  of  the  counties  named. 

Now,  as  the  bottom  lauds  along  the  river  surveyed  constitute  about  one-half  of 
the  bottom  lauds  in  those  five  counties,  it  is  safe  to  estimate  that  one-half  the  com 
shipped  would  come  from  the  bottoms  along  the  survey.  Therefore  778,470  bushels 
of  com  is  shipped  annually  from  the  territory  along  that  part  of  White  River  under 
consideration. 

Another  test:  On  a  straight  line  from  the  forks  to  the  month  of  the  main  river  is 
31.5  miles.  The  river  bottoms  will  average  about  3  miles  in  width ;  31.5  X  3=94.5 
sqnare  miles.  From  the  forks  to  the  Baltimore  and  Ohio  Southwestern  Railroad 
Bridge  on  a  straight  line  is  8  miles.  The  bottoms  will  average  about  2.5  miles  wide: 
8x2.5=20  sqnare  miles.  From  the  forks  to  Portersville  on  a  straight  line  is  14 
miles.  The  bottoms  will  average  about  1  mile  in  width;  14  X  1=14  square  miles; 
94.5-1-20  +  14=128.5  square  miles  or  sections. 

Mr.  Fulsche,  on  the  river  below  Petersburg,  has  a  farm  of  about  960  acres,  or  1^ 
sections,  on  which  he  raised  last  year  17,000  bushels  corn;  128.5  sections  divided  by 
1.5  gives  85.6  such  farms;  17,000x85.6=1,455,200  bushels  com.  Estimating  that 
about  one-half  of  this  would  be  consumed  on  the  farms  for  feed  and  to  fatten  stock 
for  the  market,  it  wonld  leave  the  number  of  bushels  to  be  shipped  about  the  same  as 
obtained  by  the  other  method.  I  know  this  is  the  knotty  point  desired;  therefore 
I  have  reasoned  at  some  length  to  get  it. 

Seven  hundred  and  seventy-eight  thousand  four  hundred  and  seventy  bushels  oom 
at  20  cents  per  bushel = $155, 694«  value  of  com  shipped. 

Nearly  all  of  the  com  on  White  River  below  Cunninghams  Ferry  is  shipped  bv 
boat.    Above  that  point  most  of  it  in  the  past  few  years  has  been  shipped  by  rai^ 
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'  owing  to  the  bad  eondition  of  the  riyer  and  low  water.  Fanners  whom  I  inter- 
viewed claim  they  can  ship  their  grain  from  5  to  10  cents  a  bushel  cheaper  by  boat 
than  by  river. 

xonrs,  truly, 

Jambs  MgBridb. 
Oapt.  J.  G.  Warrbn, 

Carp9  of  Engineer,  U,  8.  A, 


Shoals,  Ind.,  January  g9y  2896, 
DXAR  Sir:  I  send  you  the  following  additional  information,  which  I  hope  will  be 
useAil  to  yon,  to  wit : 

WHKAT. 

Wheat  grown  in  Indiana  in  1892,  40,000,000  bushels;  consumed  in  county  where 
grown,  17,500,000  bushels;  shipped  out  of  county  where  grown,  22,500,000  bushels; 
per  cent  shipped,  56.    Wheat  raised  in  counties  named  in  1889,  to  wit: 

Bnahels. 

Daviess  County 654,000 

Dubois  County 402,000 

Gibson  County 1,469,000 

Knox  County 1,192,000 

Pike  County 461,000 

Total 4,178,000 

The  above  statistics  for  both  State  and  counties  are  taken  from  the  reports  of  the 
secretary  of  agriculture,  Indiana. 

Fifty-six  per  cent  of  4,178,000  bushels,  2,339,680  bushels,  equals  the  number  of 
bushels  shipped  from  those  live  counties  in  1889. 

Wheat  for  shipment  is  grown  in  all  parts  of  those  counties;  therefore  a  smaller  per 
cent  of  wheat  would  be  shipped  by  boats  than  of  corn. 

If  White  River  is  made  navigable  I  estimate  that  500,000  bushels  would  be  shipped 
from  those  counties  by  boat  annually,  either  directly  or  to  points  where  it  could 
be  shipped  by  raU.  I  was  informed  by  farmers  in  the  vicinity  of  Flat  Rock  Ferry, 
on  the  East  Fork,  that  they  had  to  haul  their  grain  18  miles  by  wagons  to  a  point 
where  it  could  be  shipped  by  rail.  It  cost  them  8  cents  per  bushel  to  nave  it  hauled 
by  wagon. 

CLOVER  8EBD. 

The  report  of  the  secretary  of  agriculture  shows  that  the  following  amounts  of 
clover  seed  were  ^rown  in  the  counties  named  in  1890;  he  also  states  that  the  crop 
of  clover  seed  raised  in  1890  was  only  about  two-thirds  of  a  crop  compared  witn 
other  years : 

Clover  seed,  1890, 

Bnsbels. 

Daviess v 1,415 

Dubois 4,800 

Gibson 4,175 

Knox 2,923 

Pike 3,404 

I  think  that  80  per  voni  of  this  is  sliippod  out  of  tbos(;  counties.  If  the  river  was 
made  navigable  I  would  estimate  tlmt  20  ])er  ciMit  of  the  part  shipped  would  be  by 
boat.     Clover  sued  usually  sells  at  $5  per  bushel. 

WOOL. 

Wool  shipped  in  counties  named  in  1889,  according  to  report  of  ike  secretary  of  agriculture, 

Indiana. 

PoTinds. 

Daviess  Conuty 32,000 

Dubois  County 16,000 

Gibson  County 29,526 

E[nox  County 22,908 

Pike  County 31,835 

Wool  sold  last  year  at  II  centu  per  pound. 
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H008. 

Hogs  fattened  in  1889  in  eountiee  named, 

[Takon  from  Report  of  Secretary  of  Agricultnre,  Indiana.] 

Head. 

Daviess  ConDty 23,242 

Dubois  Connty 13,727 

Gibson  Coanty 30,582 

Knox  County 36»875 

Pike  County 19,047 

Hogs  are  worth  3  cents  per  pound,  gross. 

Hogs  elaughtered  in  oountiee  named,  1889. 

Head. 

Daviess  County 8,164 

Dubois  Connty 9,895 

Gibson  County 11,992 

Knox  County w 30,838 

Pike  County 8,882 

A  part  of  these  are  for  home  consumption ;  some  for  market  by  local  packers. 

COAL. 

If  White  River  was  made  navigable,  this  would  be  the  greatest  item  of  all.  In  my 
opinion,  millions  of  bushels  would  be  shipped  to  New  Orleans  and  intermediate  cities 
by  boats,  bringing  much  wealth  into  the  country  and  furnishing  employment  for  labor. 

Judging  from  the  evidences  in  the  mines  already  developed  and  in  operation,  and  in 
those  opened  by  prospectors,  and  the  coal  blossom  which  may  be  seen  along  the  sur- 
vey, I  think  nearly  all  the  country  along  the  east  side  of  the  West  Fork,  both  sidea 
of  the  East  Fork,  and  the  south  side  of  the  main  river  for  several  miles  below  the 
forks  is  underlayed  with  coa]. 

I  have  no  statistics  at  hand  on  this  subject,  but  think  you  can  get  all  the  informa- 
tion you  need  from  the  State  geologist,  Indianapolis,  Ind. 

Believing  that  the  improvement  of  White  River  would  be  a  lasting  benefit  to  the 
people  along  its  shores. 


I  am,  yours  truly, 

Capt.  J.  G.  Warrkn, 

Corpe  of  Engineers,  U.  S,  A, 


Jambs  McBbidb. 


E  E  13. 


SURVEY  OF  GREEN  RIVER,  KENTUCKY,  AT  OR  NEAR  ITS  MOUTH  FOE 

NEW  LOCK  AND  DAM. 

[Printed  in  House  Doo.  No.  80,  Fifty-fifth  Conp^e,  flrat  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingUmy  D.  0.,  April  17 j  1897. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  letter 
dated  April  3, 1897,  from  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
together  with  copy  of  his  report  of  same  date,  upon  the  results  of  a 
survey  of  Green  River,  Kentucky,  at  or  near  its  mouth,  for  new  lock 
and  dam,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  i^,  1896. 

Major  Gregory  states  that  the  most  serious  shoal  at  low  water  between 
Lock  No.  1  and  the  mouth  of  the  river  extends  for  about  a  mile  down- 
stream from  the  lock,  and  that  the  only  practicable  location  for  a  lock 
and  dam  below  this  shoal  is  about  a  mile  and  a  half  above  the  river's 
mouth.  ^ 

The  only  other  practicable  location  for  a  lock  is  at  the  west  end  oi 
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Dam  ISTo.  1,  on  the  opposite  side  of  the  island  from  the  present  lock,  and 
if  this  portion  of  the  river  is  to  be  improved  by  a  new  lock  and  dam  it 
is  the  opinion  of  Major  Gregory  that  the  location  at  the  west  end  of  Dam 
Ko.  1  is  the  most  suitable  one.  Sach  a  lock  should  have  at  least  3  feet 
more  water  on  the  lower  miter  sill  than  the  present  one,  and  should  be  190 
feet  between  hollow  quoins  with  a  width  of  chamber  of  52  feet.  This 
depth  on  the  lower  miter  sill,  with  excavations  below,  will  insure  at  least 
4  feet  of  water  at  the  lowest  known  stage  in  the  Ohio  Eiver,  and  8  feet 
at  ordinary  low  water.  The  cost  of  a  concrete  lock  of  this  character, 
with  appurtenances,  if  built  at  the  upper  location  so  that  the  present 
dam  may  be  used  therewith,  is  estimated  at  $228,717.50.  The  cost  of  a 
similar  lock  with  dam  and  cribs,  if  built  at  the  lower  location,  is  esti- 
mated at  $294,800.  The  relative  merits  of  the  two  locations  proposed 
are  i)resented  in  the  report. 

For  the  reasons  given,  Major  Gregory  is  of  the  opinion  that  the  pro- 
posed improvement  is  not  at  present  justified  by  the  interests  of  com- 
merce involved,  and  his  views  are  concurred  in  by  the  division  engineer, 
Col.  Henry  M.  Robert,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  8.  Army. 

Hon.  B.  A.  Alger, 

Secretary  of  War, 


REPORT  of  MAJ.  JAMES  F.  GRBGORT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnatij  Ohio,  April  5, 1897, 

General:  In  compliance  with  instructions  contained  in  letter  from 
the  ofl&ce  of  the  Chief  of  Engineers,  United  States  Army,  dated  Sep- 
tember 5, 1896,  I  have  the  honor  to  transmit  herewith  report  upon  the 
survey  of  "Green  River,  Kentucky,  at  or  near  its  mouth,  for  new  lock 
and  dam,'^  accompanied  by  three  tracings  of  maps*  of  survey. 

The  desire  for  additional  improvements  near  the  mouth  of  this  river 
has  been  manifest  mainly  among  those  interested  in  a  prospective  coal 
trade,  who  complain  that  the  depth  of  water  on  the  lower  miter  sill  at 
Lock  No.  1  (5.5  feet  at  ordinary  Ohio  low  water)  is  insufficient  to  enable 
barges  that  must  compete  with  more  favorable  districts  to  reach  the 
Ohio.  They  also  complain  that  the  upper  entrance  to  this  lock  is  of 
such  an  inconvenient  nature — being  long,  narrow,  and  not  straight — 
as  to  cause  expensive  delays  in  shipment.  What  is  desired  are  suffi- 
cient facilities  at  Lock  No.  1  to  enable  barges  drawing  6  to  7  feet  to 
easily  reach  at  all  seasons  the  deep  water  below  Lock  No.  1  from  the 
upper  part  of  the  river  where  the  coal  is  mined,  so  that  in  favorable 
stages  in  the  Ohio  these  coal  barges  can  then  be  floated  out  for  the 
Southern  market.  It  is  said  that  the  development  of  this  trade  is  to  a 
great  extent  dependent  on  the  construction  of  a  new  lock  of  greater 
capacity  than  the  present  lock,  and  with  a  greater  depth  of  water  on 
the  lower  miter  sill. 

With  regard  to  the  greater  lock  capacity  required,  in  examining  the 
present  commerce  of  the  river  it  appears  that  at  no  time,  except  per- 
haps during  a  short  period  of  high  water  in  the  logging  season,  is  the 
lock  ever  worked  to  its  full  capacity,  so  that  even  if  the  present  com- 

*  Not  printed. 
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merce  were  to  be  increased  many  times  tbe  present  size  wonld  accom 
modate  all  demands  upon  it. 

With  regard  to  the  depth  of  water  on  the  lower  miter  sill,  reference  is 
invited  to  tables  showing  the  depths  of  water  on  the  sill  during  each 
year  from  1889  to  1897,  contained  in  the  accompanying  report  of  Mr. 
G.  P.  Stickney,  assistant  engineer,  dated  February  10, 1897,  From 
these  tables  it  appears  that  during  seven  months  of  the  year  there  is 
sufficient  water  in  the  Ohio  to  enable  coal  to  be  brought  out  of  Green 
Eiver.  Of  this  condition  no  advantage  whatever  has  been  or  is  being 
taken. 

The  coal  developments  on  Green  Biver  thus  far  are  suificient  for  a 
good  local  supply,  and  that  is  about  all.  Mining  coal  for  shipment  oat 
of  Green  River  by  way  of  the  Ohio  Eiver  is  wholly  prospective,  and  the 
immediate  future  does  not  at  present  promise  much  in  that  direction; 
otherwise  eftbrts  would  be  made  to  utilize  the  present  very  fair  navi- 
gation facilities  afforded  by  the  existing  river  improvements. 

Apparently,  therefore,  the  desire  for  a  new  lock  at  this  part  of  Green 
Eiver  is  prompted  not  so  much  by  a  wish  to  help  an  already  existing 
and  hampered  trade,  but  rather  as  an  inducement  offered  by  owners  of 
coal  interests  to  outside  enterprise. 

For  the  above  reasons  I  can  not  but  come  to  the  conclusion  that  the 
proposed  improvement  is  not  at  present  justified  by  the  interests  of  the 
commerce  involved. 

For  details  of  estimates,  discussion  of  tables,  commercial  statistics, 
and  lock  locations,  reference  is  invited  to  report  of  Mr.  G.  F.  Stickney, 
above  alluded  to. 

Very  respectfully,  your  obedient  servant, 

James  F.  Grbgort, 

Major  of  Engineer9. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indonement.] 

U.  S.  ENaiNEER  Office,  Northwest  Division, 

New  York,  April  10^  1897. 
BespectfuUy  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

As  Major  Gregory  reports  that  the  increased  depth  is  required  only 
by  the  coal  trade,  and  that  no  use  is  niade  by  that  trade  of  the  present 
facilities,  which  are  suitable  for  seven  months  of  the  year,  and  as  there 
is  no  evidence  tbat  if  larger  locks  were  built  they  would  be  utilized  by 
the  coal  trade,  I  concur  in  Msgor  Gregory's  opinion  that  the  proposed 
improvement  is  not  at  present  justified. 

Henry  M,  Eobert. 
Colonel^  Corps  of  Engineers,  Division  Engineer. 


report  op  MAJ.  JAMES  F.  GREGORY,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Oppiob, 

Cincinnati^  Ohio,  April  3, 1897. 
General:  In  compliance  with  instructions  contained  in  the  letter 
from  the  office  of  the  Chief  of  Engineers,  United  States  Army,  dated 
September  5, 1896,  directing  a  survey  of  ^^  Green  Biver,  Kentucky,  at 
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or  near  its  moath,  for  a  new  lock  and  dam,"  as  required  by  act  of  Con- 
gress of  June  3, 1896, 1  have  the  honor  to  make  the  following  rei)ort: 

The  field  work  of  this  survey  was  commenced  October  20  and  com- 
pleted November  22, 1896,  by  Mr.  G.  F.  Stickney,  assistant  eugiueer. 
A  preliminary  survey  was  first  made,  commencing  at  the  mouth  of  the 
river  and  extending  above  Lock  No.  1,  a  distance  of  9  miles,  taking 
soundings  up  the  middle  of  the  river  and  across  it  at  about  1,000-foot 
intervals,  to  determine  the  existence  and  location  of  shoals.  Borings 
to  rock  were  made  at  places  suitable  for  a  lock  and  dam. 

The  river  has  a  width,  at  its  mouth,  of  530  feet,  which  is  gradually 
reduced  to  400  feet  in  the  first  2  miles,  and  this  wiidth  it  holds  with  but 
slightvariationuptoLockNo.  1.  Throughout thisdistanceithasadepth 
varying  from  11  to  30  feet,  except  on  the  shoals.  The  first  shoal  is  at 
the  mouth  of  the  river  and  is  of  soffc  mud,  which  is  deposited  in  the 
quiet  water  of  Green  Kiver  when  the  Ohio  is  high  and  the  Green  River 
low,  and  it  is  cut  out  again  when  the  Green  is  high  and  the  Ohio  low. 
The  existence  of  this  shoal  depends  on  conditions  that  can  not  be 
affected  by  a  lock  and  dam  in  the  Green  River,  and  will  likely  always 
require  more  or  less  dredging  to  accommodate  deep-draft  boats.  The 
second  shoal  is  just  below  Race  Greek,  3  miles  above  the  mouth  of  the 
river,  and  is  of  rock.  It  extends  only  about  to  the  middle  of  the  river, 
and  having  deep  water  beyond  to  the  other  bank,  does  not  offer  much 
serious  obstruction  to  navigation.  The  third  shoal  is  at  Lock  No.  1^  and 
is  a  part  of  the  rock  foundation  on  which  that  lock  rests.  This  shoal 
extends  for  about  a  mile  downstream  below  the  lock,  and  has  from  5^ 
to  10  feet  of  wat-er  on  it.  This  is  the  most  serious  shoal  at  low  water 
l)elow  Lock  No.  1.  The  only  practicable  location  for  a  lock  and  dam 
below  this  shoal,  where  the  river  is  wide  enough  to  give  sufiicient  spill- 
way for  a  dam,  and  where  the  depth  to  rock  is  not  too  great,  is  about  a 
mile  and  a  half  above  its  mouth.  The  main  advantage  of  this  location 
would  be  the  giving  of  i)lenty  of  water  over  all  the  shoals  above  this 
location  as  far  as  Lock  No.  I.  The  disadvantages  would  be  (1)  the 
extra  cost  of  foundations  due  to  depth  to  rock;  (2)  the  low-lying 
banks,  which  are  often  submerged,  allowing  the  Ohio,  at  extreme  high 
water,  to  cut  across  this  part  of  the  land,  and  thus,  perhaps,  endanger 
the  lock  if  constructed;  (3)  decreasing  the  clear  headway  under  the 
Louisville,  Henderson  and  St.  Louis  Railroad  Bridge,  requiring  the  draw 
to  be  opened  in  many  cases  when  not  now  necessary;  (4)  diminishing 
the  present  use  of  the  lower  part  of  the  river  as  a  harbor  for  rafts  and 
vessels  during  the  winter,  and  (5)  closing  the  river  to  navigation 
during  its  construction. 

The  only  other  practicable  location  for  a  lock  is  at  the  west  end  of 
Dam  No.  1,  on  the  opposite  side  of  the  island  from  the  present  lock. 
The  disadvantage  of  this  location  would  be  the  necessary  excavation  of 
a  channel  partly  through  rock  for  about  2,000  feet  below  this  lock,  to 
get  sufiicient  depth  in  the  lower  entrance.  The  advantages,  on  the 
other  hand,  would  be  (1)  that  the  river  here  is  about  550  feet  wide,  giv- 
ing plenty  of  spillway  to  the  dam;  (2)  the  rock  is  found  at  an  average 
depth  of  about  3  feet,  making  the  foundations  cheaper  and  simpler; 
(3)  the  land  already  belongs  to  the  United  States;  (4)  the  present  dam 
and  abutment  can  be  used;  (5)  navigation  need  not  be  stopped  during 
construction ;  (6)  the  entire  river  below  can  be  used  as  a  harbor  for  rafts 
and  vessels  in  the  winter  while  the  Ohio  is  fall  of  ice. 

If  this  portion  of  the  river  is  to  be  improved  by  a  "  new  lock  and 
dam''  it  is  my  opinion  that  the  location  at  the  west  end  of  Bam  No.  1 
18  the  most  suitable  one. 
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This  lock  should  have  at  least  3  feet  more  water  ou  the  lower  miter 
Bill  thaD  the  present  one,  and  should  be  190  feet  between  hollow  quoins, 
with  a  width  of  chamber  of  52  feet.  This  depth  on  the  lower  miter 
sill,  with  excavations  below,  will  insure  at  least  4  feet  of  water  at  the 
lowest  known  stage  in  the  Ohio  Kiver  and  8  feet  at  ordinary  low  water. 
The  other  dimensions  as  given  will  probably  give  ample  facilities  for 
many  years  to  come. 

The  estimated  cost  of  a  concrete  lock  of  the  dimensions  given  above 
and  its  appurtenaces,  if  built  at  the  upper  location,  so  that  the  present 
dam  may  be  used  therewith,  is  as  follows: 

Look. 

Cofferdam  600  feet  long,  at  $10  per  li  near  foot $6, 000. 00 

Excavating  for  foundation,  9,300  cubic  yards  solid  rock,  at 

$1.25  per  cubic  yard 11,625.00 

Masonry  of  lock,  13,600  cubic  yards,  at  $9  per  cubic  yard 122, 400. 00 

Look  gates,  operating  irons,  etc 13,000.00 

$163,025.00 

CriU, 

Guide  cribs,  aggregating  500  linear  feet  (16  feet  wide,  30  feet  high),  at 
$87  per  linear  foot 18,500.00 

Channel, 

Excayating  channel  below  lock  (60  feet  wide,  9  feet  deep, 
about  2,000  feet  long) : 
Orayel,  about  4,000  cubic  yards,  at  10  cents  per  cubic  yard .        $400.  (X) 
Solid  rock,  about  9,000  cubic  yards,  at  $4  per  cubic  yard.     36, 000. 00 

36,400.00 

Contingencies,  10  per  cent 20,792.50 

Total  for  new  lock  at  upper  location 228,717.50 

The  estimated  cost  of  a  concrete  lock  of  the  dimensions  given  above, 
complete,  if  built  at  the  lower  location,  including  cribs  and  a  new 
dam,  complete,  is  as  follows: 

Look, 

Dredging  foundation  for  lock,  20,000  cubic  yards,  at  10  cents  per 

cubic  yard $2,000 

Cofferdam,  600  linear  feet,  at  $15  per  linear  foot 9, 000 

Masonry  of  lock,  16,000  cubic  yards,  at  $9  per  cubic  yard 144, 000 

Lock  gates,  operating  irons,  etc 13,000 

^— ^— —  $168, 000 
Crib: 

Guide  cribs,  aggregating  500  linear  feet  (16  feet  wide,  35  feet  high), 
at  $43  per  linear  foot 21^500 

Ahutment. 

Dredging  foundation  for  abutment,  5,000  cubic  yards,  at  10  cents 

per  cubic  yard $500 

Cofferdam,  100  linear  feet,  at  $15  per  linear  foot 1, 500 

Masonry  of  abutment,  2,500  cubic  yards,  at  $9  per  cubic  yard 22, 500 

24,500 

Dam. 

Dredging  foundation  and  backing  for  dam,  30,000  cubic  yards,  at 

10  cents  per  cubic  yard 3,000 

Dam,  450  feet  long,  60  feet  wide 51,000 

54,000 

Contingencies,  10  per  cent 26, 800 

Total  for  new  look  and  dam  at  lower  location 294,800 

Digitized  by  VjOOQIC 


APPENDIX   E  £ — ^EEPORT   OP   CAPTAIN  WABEEN. 


2509 


The  following  traciDgs  of  the  maps  of  the  snrvey  are  herewith  trans- 
mitted, viz: 

1.  Survey  of  Green  River,  Kentucky,  from  its  mouth  to  Lock  No.  !• 

2.  Survey  of  Green  River,  Kentucky,  at  Lock  No.  1. 

3.  Survey  of  Green  River,  at  Lock  No.  1,  cross  sections. 

Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 

Major  of  Eiigineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  J7.  8,  A. 


REPORT  OF  MR.  G.  F.  STICKNET,  ASSISTANT  BXOINSER. 

BowLiNO  Grren,  Ky.,  February  10^  1897, 
Major:  I  have  the  honor  to  submit  the  following  report  in  regard  to  survey  for 
new  lock  and  dam  at  or  near  the  mouth  of  Green  River,  Kentucky.  The  desire  for  a 
new  lock  at  or  near  the  month  of  Green  River  evidently  arises  from  the  faot  that 
during  an  extreme  low  stage  of  water  in  the  Ohio  River  the  depth  of  water  over  the 
lower  miter  sill  of  the  present  lock  is  not  sufficient  to  allow  the  passage  of  boats. 
The  following  tables,  prepared  from  the  records  of  gauge  readings  during  the  past 
eight  years,  snow  the  depth  of  water,  and  also  the  soason  of  the  year  duriug  which 
the  lowest  stages  occur : 

Depth  of  water  on  lower  miter  Bill  at  Lock  No.  1,  Green  Biver,  Spotteville,  Ky.,  from 
January  S8,  1889,  to  January  28, 1897,  during  each  year. 


Year. 

8  feet 
and 
over. 

7  feet 
and 
over. 

6  feet 
and 
over. 

5  feet 
and 
over. 

4  feet 
and 
over. 

3  feet 
and 
over. 

2  feet 
and 
over. 

Ifoot 
and 
over. 

1889 

353 
282 
240 

ae2 

197 
181 
389 
a27 

Day§, 
301 
300 
283 
262 
302 
214 
221 
842 

Day$. 
320 
865 
284 
290 
321 
241 
245 
845 

365 
290 
803 
344 
251 
274 
862 

365 
309 
830 
852 
266 
295 
366 

Day*. 
365 
365 
331 
344 
366 
318 
307 
866 

865 
366 
866 
865 
865 
830 
866 

Dayi, 
365 

1890 

866 

1891* 

365 

1892 

366 

1883 

365 

1894 

365 

1895      

365 

1898 

866 

1897 

Total 

2,173 

2,285 

62,411 

2,524 

2,621 

2,761 

2,887 

2,922 

By  adding  together  the  two  items  in  the  above  table  indicated  by  a  and  h  the  total 
number  of  days  during  the  eight  years  on  which  there  were  6  or  more  feet  of  water  on 
the  lower  miter  sill  is  found  to  have  been  2,438,  or  an  average  of  304f  days  in  each  year. 

Depth  of  water  on  lower  miter  eiU  at  Look  No,  1,  Oreen  Biter,  Spotteville,  Ky,,  from 
January  28, 1889,  to  January  £8,  1897,  during  each  month. 


Month. 

Total  days 

per  month 

for  eight 

years. 

8  feet 
and 
over. 

7  feet 
and 
over. 

6  feet 
and 
over. 

5foet 
and 
over. 

4  feet 
and 
over. 

3  feet 
and 
over. 

2  feet 
and 
over. 

Ifoot 
and 
over. 

Jn^jiMTy  ..■•.<•T«-^t 

Day§. 
248 
228 
248 
240 
?48 

/240 
248 
248 
210 
244 
240 

d248 

212 
248 
240 
248 
216 
182 
122 
48 
82 
125 
211 

228 
248 
240 
248 
222 
205 
149 
60 
99 
135 
232 

228 
248 
240 
248 

«231 
225 
173 
86 
113 
154 

0246 

^1- 

228 
248 
240 
248 
240 
230 
106 
136 
127 
164 
248 

228 
248 
240 
248 
240 
244 
211 
160 
162 
173 
248 

22S 
248 
240 
248 
240 
248 
248 
186 
194 
187 
248 

228 
248 
240 
248 
240 
248 
248 
210 
227 
222 
M8 

Days. 
248 

Pebraary 

228 

March     

248 

Anril 

240 

Mkj.:::::;:::::::::;:: 

248 

June 

240 

July 

248 

Aagiiat 

248 

September* 

210 

October* 

344 

November 

240 

Deoember 

248 

^Baoord  takaa  for  1891  is  iiiooaipl»(e,  as  no  gang*  leadings  wort  takaa from  SopfeiialMr  1  to  Ootdtat 
4lMlvaivo. 
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From  the  last  above  table  it  is  found  that  for  seven  oonsecntiye  months  in  each 
year,  December  to  June  inclusive,  there  have  been  but  eleven  days  during;  the  eight 
years  when  there  were  not  6  or  more  feet  of  water  over  the  lower  miter  sill,  viz: 
Item  0  deducted  from  item  d  leaves  two  days,  and  item  e  deducted  from  item/  leaves 
nine  days. 

The  above  tables  show  also  that  the  low- water  season  oocnrs  during  the  monthB 
of  September,  October,  and  November. 

The  commerce  of  Green  Kiver  may  be  divided  into  four  classes,  of  which  the  fol- 
lowing gives  the  percentage  of  each,  as  shown  by  the  commercial  statistics  collected 
during  the  past  nine  years : 

P«roent. 

Timber,  logs,  etc.,  rafted 71^ 

Coal,  transported  in  barges 9f 

Railroad  ties,  staves,  etc.,  transported  in  barges 9^ 

Produce,  hay,  grain,  tobacco,  and  miscellaneous  merchandise,  carried  by  packets      9i 

Total 100 

The  timber,  logs,  etc.,  are  rafted  during  the  high- water  season,  as  a  high  stage  is 
necessary  before  they  can  be  brought  out  of  the  numerous  small  creeks,  branches, 
etc.,  into  the  main  river,  and  they  have  ample  time  to  reach  the  deep  portion  of  the 
river,  below  the  lock,  before  the  low-water  season.  The  records  show  that  practi- 
cally no  coal  passes  through  the  lock,  the  coal  noted  being  transported  on  the  upper 
portion  of  the  river.  The  railroad  ties,  staves,  etc.,  are  carried  almost  entirely  dur- 
ing the  high-water  season,  the  cutting  and  hauling  to  the  river  being  done  during 
the  summer  and  fall.  Of  the  produce,  grain,  hay,  tobacco,  and  miscellaneous  mer- 
chandise, hardly  one-fifth  is  transported  during  the  months  of  September,  October, 
and  November.  Thus,  less  than  2  per  cent  of  the  commerce  of  the  river  is  liable  to  be 
affected  by  the  stoppage  of  navigation  on  account  of  an  insufficient  depth  of  water 
over  the  lower  miter  sul  at  the  present  lock. 

It  has  been  asserted  that  the  development  of  the  coal  interests  along  Green  River 
is,  to  a  great  extent,  dependent  on  the  construction  of  a  new  lock  of  greater  cjt^ac- 
ity  than  the  present  structure,  having  a  greater  depth  of  water  over  tne  miter  sills, 
in  order  that  barges  may  be  loaded  at  the  mines  during  the  low- water  season,  taken 
to  the  mouth  of  tne  river,  where  they  may  be  held  in  safety  in  the  deep  water  there, 
and  where  they  will  be  ready  to  be  made  into  fleets  to  be  taken  to  the  Southern 
market  as  soon  as  there  is  a  sufficient  stage  of  water  in  the  Ohio  River.  Inasmuch 
as  within  recent  years  no  attempt  has  been  made  to  transport  coal  from  above  the 
lock  to  points  beyond  the  river,  although  such  a  project  is  entirely  feasible  for  at 
least  seven  months  of  each  year,  I  am  of  the  opinion  that  the  nec^ds  of  conmierce 
at  the  present  time  do  not  justify  the  construction  of  a  new  lock. 

Should  the  river  interests  become  of  such  importance  as  to  make  a  new  lock  at 
this  point  necessary-,  I  would  respectfully  recommend  that  it  be  made  of  much 
larger  capacity  than  the  present  lock,  and  that  it  should  have  an  ample  depth  of 
water  over  the  lower  miter  sill.  A  lock  190  feet  long  between  hollow  quoins  52  feet 
wide,  with  its  lower  miter  sill  3  feet  lower  than  uiat  at  the  present  lock,  would 
answer  all  requirements,  and  would  insure  a  depth  of  at  least  4  feet  at  the  lowest 
stage  known. 

Of  the  two  locations  noted  in  my  report  *  of  January  2, 1897,  the  upper  site,  i.  e., 
at  the  west  end  of  Dam  No.  1,  is  undoubtedly  the  most  desirable,  for  the  following 
reasons:  Less  cost  of  construction  for  lock  proper  and  g^de  cribs;  the  dam  and 
abutment  are  already  built;  the  necessary  land  is  owned  by  the  United  States; 
there  is  high  land  in  the  vicinity,  above  the  possibility  of  overflow,  for  the  lock 
master's  dwelling  and  for  storing  supplies;  the  place  is  easy  of  access,  being  on  line 
of  railroad;  a  new  lock  can  be  constructed  here  without  interrupting  navigation, 
and  almost  the  entire  river  below  the  lock  will  be  available  as  a  harbor.  The  only 
objection  to  this  location  is  found  in  the  shoal  below  the  lock,  through  which  a 
channel  about  2,000  feet  long  would  have  to  be  excavated  from  the  lower  end  of 
lock  extending  to  deep  water. 

It  should  be  noted  that  the  lower  part  of  the  river  is  at  present  used  daring  the 
greater  part  of  the  year  as  a  harbor  for  rafts,  which  at  times  occupv  both  banks  for 
a  distance  of  4  miles  or  more,  and  that  during  the  winter,  when  the  Ohio  is  full  of 
ice,  many  boats  come  to  Green  River  for  a  harbor  of  refage. 

The  lower  location,  about  1^  miles  above  the  mouth  of  Green  River,  would  have 
the  advantage  of  making  deep  water  over  the  shoal  below  the  present  lock,  which  is 
the  strongest  point  in  its  favor.  Solid  rock  is  here  found  at  an  average  depth  of  17 
feet.  The  disadvantages  of  this  location,  as  compared  with  the  first,  are  as  fol- 
lows: Greater  cost  of  construction  of  lock  proper  and  of  guide  cribs,  on  account  of 

*  Not  transmitted. 
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greater  depth  of  solid  rock:  coet  of  djun  and  abutment;  the  water  level  would  be 
raiied  16.6  feet  under  the  LouisYille,  Henderson  and  St.  Louis  Railroad  Bridge, 
requiring  the  opening  of  the  draw  of  bridge  for  boats  which  are  now  able  to  pass 
underneath;  the  surrounding  land  is  liable  to  overflow;  there  would  not  be  a  suffi- 
cient length  of  riyer  below  the  lock  available  as  a  harbor;  and  if  a  lock  and  draw 
were  constructed  here  the  river  would  necessarily  be  closed  to  navigation  at  this 
point  while  the  dam  was  being  bnilt. 

The  upper  location  is  evidently  so  much  the  more  desirable,  that  I  have  no  hesita- 
tion in  recommending  it  as  the  best  site  for  anew  lock. 

In  the  following  estimates  of  the  cost  of  building  a  new  iock,  or  new  lock  and  dam, 
to  take  the  place  of  the  present  structure,  I  have  assumed  the  look  to  be  built  of 
concrete,  to  be  190  feet  long  between  hollow  quoins,  width  of  chamber  52  feet,  and 
depth  of  water  on  lower  miter  sill  8  feet. 

Uppet  locaJliUm, 
Lock: 

Cofferdam  600  feet  long,  at  $10  per  linear  foot $6,000 

Excavating  for  foundation,  9,300  cubic  yards  solid  rock,  at 

$!.25  per  cubic  yard -*- 11,625 

Masonry  of  lock,  13,600  cubic  yards,  at  $9  per  cubic  yard..  122, 400 

Lock  gates,  operating  irons,  etc 13,000 

$153,025.00 

Cribs: 

Guide  eribs,  aggregating  500  linear  feet  (16  feet  wide,  30  feet  high), 

at  $37  per  linear  foot 18,500.00 

Channel: 

Excavating  channel  below  lock  (60  feet  wide,  9  feet  deep, 
about  2,000  feet  long) : 
Gravel,  about  4,000  cubic  yards,  at  10  cents  per  cubic 

yard $400 

Solid  rock,  about  9,000  cubic  yards,  at  $4  per  cubic  yard .    36, 000 

36,400.00 

Contingencies,  10  per  cent 20,792.50 

Total  for  new  lock  at  upper  location 228,717.50 

Lower  loeaiiim. 
Lock: 

Dredgiuff  foundation  for  lock,  20,000  cubic  yards,  at  10  cents 

per  cubic  yard 2,000 

Coiferdam,  600  linear  feet,  $15  per  linear  foot 9,000 

Masonry  of  lock,  16,000  cubic  yards,  at  $9  per  cubic  yard. ..  144, 000 
Lock  gates,  operating  irons,  etc 13,000 

$168,000 

Cribs: 

Guide  cribs,  aggregating  500  linear  feet  (16  feet  wide,  35  feet  high), 

at  $43  per  linear  foot 21,500 

Abutment: 

Dredging  foundation  for  abutment,  5,000  cubic  yards,  at  10 
cents  per  cubic  yard $500 

Cofferdam,  100  linear  feet,  at  $15  per  linear  foot 1, 500 

Masonry  of  abutment,  2,5()0  cubic  yards,  at  $9  per  cubic  yard .    22, 500 

24,500 

Dam: 

Dredging  foundation  and  backing  for  dam,  30,000  cubic 

yards,  at  10  cents  per  cubic  yard. 3,000 

Dam,  450feet  long,  60  feet  wide 51,000 

54,000 

Contingencies,  10  per  cent 26,800 

Total  for  new  lock  and  dam  at  lower  location 294,800 

Respectfully  submitted. 

O.  F.  SncKNXY,  A»9i»UMi  Engimwr. 
Mi^.  James  F.  Gseqort, 

C4>rp9  of  EnginoorOf  U.  8.  A. 
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mPEOVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA, 
AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 


REPORT  OF  MAJ,  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS 


UiPROYBMENTS. 


1.  Kentncky  River,  Kentucky. 

2.  Operating  and  care  of  locks  and  dams 

on  Kentncky  River,  Kentnoky. 

3.  Tuff  Fork  of  Big  Sandy  Riyer,  West 

Virginia  and  Kentucky. 

4.  Levisa   Fork    of    Big   Sandy  Riyer, 

Kentncky. 

5.  Big  Sandy  Riyer,  West  Virginia  and 

Kentucky. 

6.  Gnyandotte  Riyer,  West  Virginia. 

7.  NewRiyer,VirginiaandWestyirginia. 


8.  Gauley  Riyer,  West  Virginia. 

9.  Elk  River,  West  Virginia. 

10.  Great    Kanawha    River,    West  Vir- 

ginia. 

11.  Operating  and  care  of  looks  and  dams 

on   Great    Kanawha   River,  West 
Virginia. 

12.  Little  Kanawha  River,  West  Virginia. 

13.  Operating  and  care  of  locks  and  dams 

on  Little   Kanawha  River,   West 
Virginia. 


United  States  Engineer  Office, 

Gincinnatiy  Ohio,  July  17 j  1897. 
Gbnebal:  I  have  the  honor  to  transmit  herewith  annaal  reports  of 
operations  for  the  works  under  my  charge  at  the  close  of  the  fiscal 
year  ending  June  30, 1897. 

First  Lieut  William  W.  Harts,  Corps  of  Engineers,  has  been  on  duty 
under  my  immediate  orders  during  the  entire  year. 
Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 

Major  of  Ungineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  UngineerSj  U.  8.  A. 


F  F  X. 

mPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  inroject  for  the  improvement  of  this  stream  was  adopted  in  1879, 
consequent  to  the  report  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1879  (pp.  139S-1421)  and  provided  for  repairing  the  five  old 
locks  and  dams,  built  by  the  State  of  Kentucky  many  years  ago,  and 
BNO  97 ^158  2513 
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for  extending  slack-water  navigation  apstream  to  the  Three  Forks,  261 
miles  above  the  mouth  of  the  Kentucky,  in  the  Ohio,  at  Carrollton,  Ky., 
by  the  construction  of  additional  locks  and  dams.  The  work  during 
the  past  years  has  resulted  in  repairing  and  rebuilding  the  five  old 
locks  and  dams  and  their  appurtenances,  the  construction  of  Lock  and 
Dam  No.  6,  extending  slack  water  up  to  High  Bridge,  Ky.,  121  miles 
above  Carrollton,  and  the  partial  construction  of  Lock  No.  7. 

During  the  past  year  work  has  been  in  progress  at  Look  and  Dam 
No.  7,  at  High  Bridge,  Ky.,  in  completing  the  river  and  land  walls  of 
the  lock  and  lock  gates,  and  in  the  commencement  of  the  construction 
of  Dam  No.  7. 

For  details  of  the  work  done  during  the  past  season,  attention  is 
invited  to  the  report  of  First  Lieut.  William  W.  Harts,  Corps  of  Engi- 
neers, herewith,  which,  together  with  the  report  of  the  Chief  of  Engi- 
neers for  1896  (pp.  2286-2292)  gives  a  good  description  of  the  progress 
of  the  work  of  constructing  Lock  and  Dam  No.  7. 

In  compliance  with  instructions,  I  submitted  to  the  Chief  of  Engi- 
neers, August  24, 1896,  a  report  upon  the  advisability  of  extending 
slack-water  navigation  in  the  Kentucky  River  beyond  the  pool  which 
will  be  formed  by  Dam  No.  7.  This  report  showed  that  such  improve- 
ment would  greatly  exceed  the  amount  contemplated  in  the  present 
approved  estimate  (Annual  Heport,  Chief  of  Engineers,  1883.  pp.  1561, 
1562). 

Money  statement 

July  1, 1896,  balance  Dnexpended $247,559.12 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 200, 000. 00 


447, 559.  \2 
June  30, 1897,  amount  expended  during  fiscal  year 178, 898. 74 


July  1,  1897,  balance  unexpended 268,660.38 

July  1,  1897-,  outstanding  liabilities $12, 689. 77 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 557. 68 

15,247.45 


July  1, 1897,  balance  available 253, 412.93 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 066, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 126,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June4»  1897. 


Jppropriations. 


March  3, 1879 $100,000 

June  14, 1880 100,000 

March  3, 1881 125,000 

Augusts,  1882 225,000 

July5,1884 250,000 

August  5, 1886 187,500 

August  11, 1888 180,000 

September  19, 1890 180,000 

July  13,1892 150,000 

August  18, 1894 125, 000 


June  3, 1896 $50,000 

June  3, 1896  • 83,000 

June  4, 1897 200,000 

Total 1,955,500 

Received  from  Tabor  &  Cogar, 

October,  1888 500 

Total 1,956,000 


*  Made  available  November  20, 1896. 
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Ahstraet  ofpropo$aU  received  and  opened  March  6y  1897  y  for  furnishing  and  delivering  at 
the  iite  of  Lock  No.  7  white-oak  or  yellow-pine  timber  for  improving  Kentucky  River, 
Kentucky. 


Ko. 


Vamt  aod  addroBS  of  bidder. 


207,000  feet 

B.  M.White 

oak  or  yellow 

Total. 

pine  (per 

1,000  feet). 

120.65 

$4,274.66 

18.00 

8,726.00 

17.60 

8,622.50 

18.50 

8,829.50 

19.50 

4,036.50 

18.75 

8,881.26 

17.40 

8,601.80 

19.25 

3,984.75 

16.40 

3,304.80 

19.00 

8,933.00 

20.00 

4,140.00 

Atlanta  Lumber  Co.,  Atlanta,  Ga 

Bstabatcliie  Lna^nber  Co.,  Estabatchle,  Miss 

Inter-State  Lumber  Co.,  Chattanooga,  Tenn 

T.J.  Congleton  d&Bro.,  Frankfort,  &y 

Cbaa.  F.  Luehrmann  Hardwood  Lumber  Co.,  St.  Lonis,  Mo. 

Edw.E.Hoberly,  Chicago,  Til 

High  Bridee  Lumber  Co.,  High  Bridge,  Ky 

Matthew  B.  Farrin,  Winton  Place,  Ohio 

Enterprise  Lumber  Co.,  Atlanta,  Oa 

A.  B.  jDonaldson,  CarroUton,  Ky 

Bppinger  &  Bnaaell  Co.,  New  Tork,  K.  Y 


Contract  awarded  Enterprise  Lumber  Company,  of  Atlanta,  Ga. 

Abstract  of  proposals  received  and  opened  March  6, 1897,  for  furnishing  and  delivering  at 
the  site  of  Lock  No.  7  yellow  pine  timber  for  improving  Kentucky  River ^  Kentucky, 


Ko. 


Name  and  address  of  bidder. 


530.000  feet 
B.  M.  yellow 
pine  timber, 
per  1,000  feet. 


Total. 


Atlanta  Lumber  Co.,  Atlanta,  Oa 

Estabutchie  Lumber  Co.,  Eatabutchie,  Miss 

Interstate  Lumber  Co.,  Chattanooga.  Tenn 

T.  J.  Congleton  &  Bro.,  Fi-ank fort,  Ky 

Charles  F.  Luehrmann  Hard  Wood  Lumber  Co.,  St.  Louis,  Mo  . 
Bdw.  B.  Moberly,  Chicago,m 

High  Bridge  Lumber  Co.,  Highbridge,E:y 

Matthew  B.  Farrin,  Winton  Place.  Ohio 

Enterprise  Lumber  Co.,  Atlanta,  Ga 

A.  B.  Donaldson,  CarroUton,  Ey 

Eppinger&Bus8ellCo.,NewYork.N.  r 


$22.50 

17.00 

17.50 

18.50 

19.0706 

18.75 

a  18. 90 

617.40 

18.75 

16.40 

a21.50 

519.00 

19.80 


$11,925.00 
9, 010. 00 
9,275.00 
9,805.00 
10, 584. 44 
9,937.50 
1,001.70 
8,209.80 
9,937.50 
8,602.00 
1, 139. 50 
10,070.00 
10,494.00 


.aLotA.  5LotB. 

Contract  awarded  Enterprise  Lumber  Company,  of  Atlanta,  Oa. 

Abstract  of  proposals  received  and  opened  May  1, 1897,  for  furnishing  and  delivering  at 
the  site  of  Lock  No.  7  certain  iron  and  steel  work  for  improving  Kentucky  River,  Ken- 
tucky. 


Na 


Name  and  address  of  bidder. 


Cast  iron,  25,000 
pounds. 


Per 
pound. 


Amount. 


Cast  8t.eM,  320 
pounds. 


Per 
pound. 


Amount 


Wrought  iron  and 

steel.  62,000 

pounds. 


Per 
pound. 


Amount. 


Total. 


Atlanto  Machine  Works,  At- 
lanta, Ga 

Thompson  C.  Gill  Sl  Co., 
Philadelphia,  Pa. 

Chattanooga  Car  and  Foun- 
dry Co.,  Chattanooga,  Tenn. 

Fort  Pitt  Bridge  Works, 
Pittsburg,  Pa 

Weimer  Machine  Works  Co., 
Lebanon,  Pa 

J.  G  .Wagner  Co.,  Milwaukee, 
Wis 

John  P.  McGuire,  Cleveland, 
Ohio 


(hnU. 

4tttr 
8 

•too 
3| 

.024 


$876. 0» 
1,060.00 
760.00 
1,110.00 
968.76 
950.00 
600.00 


Ctntt. 
H 

8 

8 
8A 


$11.20 
13.568 

9.60 
14.21 
25.60 
12.16 

7.68 


OenU, 
.0375 


$2,730.00 
4,024.80 
2,392.00 
2,464.80 
3,380.00 
2,648.00 
1,960.00 


$3,616.20 
6,098.37 
8,151.60 
8,588.01 
4,874.35 
8,510.16 
2,667.68 


Contract  awarded  John  P.  McGuire,  Cleyeland,  Ohio. 
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oving  Keittuekff  Biver^  Kent 
year  ending  June  SO,  18S7, 


Absirtiei  of  oentracte  far  imprwing  Keniuekff  Biver,  Keniudhy,  in  ferae  during  the  fleedl 

"\gJut 


Contniot«r. 

KfttareofooDtrMt. 

Date. 

To  expire. 

John  P.  Hoauire 

FiirniAhiiig  timber 

Mar.  29, 1887 

A  Ang.  1,1897. 
July    1,1897. 

Cast  iron  and  atoel,  wionght  iron  and  steel. 

May  14,1W7 

a  Two  contracts.    Completed  in  June,  1897. 


report  of  first  lieut.  wiluam  w.  harts,  corps  of  kkginebb8. 

United  States  Engineer  Office, 

Highhridgey  Ky.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  of  work  done  upon  the 
improTement  of  the  Kentucky  Kiyer,  Kentucky,  during  the  fiscal  year  ending  June 
30,  1897: 

The  principal  work  of  the  year  was  the  continuation  of  the  construction  of  the 
new  lock  and  dam  in  the  Yicinitv  of  Highbridge,  Ky.,  being  the  seventh  in  the  aeries 
now  in  operation  on  the  Kentucky  River. 

The  following  is  a  brief  synopsis  of  the  work  done  on  this  lock  during  the  previous 
vear,  for  more  detailed  statement  of  which  see  Annual  Report  of  the  Chief  of  Engi- 
ueen  for  1896,  pa^es  2290  to  2292. 

A  cofferdam,  529  feet  long  in  all,  was  commenced  March  29,  1896,  and  completed 
June  7, 1886.  The  cost  of  this  coffer  was  $6,693.23,  or  an  average  of  $12.65  per  linear 
foot. 

On  March  29, 1896,  dredging  was  commenced  for  the  foundation  of  look  walls  and 
stopped  on  June  7, 1896, 37,340  cubic  yards  of  material  having  thus  been  removed,  at 
a  cost  of  $3,248.58,  or  an  average  of  $0.0858  per  cubic  yard.  After  the  coffer  was 
pumped  out,  June  8, 1896,  12,403  cubic  yards  more  of  earth  and  stone  were  removed 
by  using  wheelbarrows  and  derricks,  at  a  total  cost  of  $4,465.05,  or  an  average  of  * 
$0,364  per  cubic  yard. 

The  tramway,  railroad,  and  derricks  were  built  and  placed  in  position  and  a  por- 
tion of  the  stone  was  received. 

The  excavation  for  foundation  of  abutment  was  begun  May  15, 1896.  It  is  70  feet 
lon^,  29  feet  hirh,  with  a  return  wing  to  bank  24  feet  long,  and  is  built  on  and 
against  the  solid  rock.  It  contains  349  cubic  yards  of  stone,  and  cost  in  all  $6,572.56, 
an  average  of  $17.16  per  cubic  yard  in  place,  including  exca^cation. 

The  foflowing  is  a  summary  of  the  work  done  during  the  past  fiscal  year: 

On  July  4, 1^,  the  cofferdam  having  been  previously  completed  and  pumped  out, 
and  excavation  enough  having  been  done  to  commence  laying  stone  in  foundation 
walls,  the  river  rose  and  flooded  the  coffer.  It  remained  submerged  until  July  22, 
1896,  when  it  was  again  pumped.  When  the  river  flooded  the  cofferdam  it  washed 
out  the  bank  at  the  upper  shore  end,  which  breach  was  repaired  by  placing  a  piece 
of  timber  across  and  driving  sheet  piling)  ftud  backing  it  all  with  5,358  cubie  yards 
of  earth,  gravel,  and  small  stone.    The  cost  of  these  repairs  was  $920.88. 

The  coffer  was  pumped  out  again  July  22, 1896,  and  7,863  cubic  yards  of  nmd, 
deposited  by  rise  in  river,  was  hoisted  out  bv  derricks,  at  an  expense  of  $2,059.04, 
an  average  of  $0,262  per  cubic  yard.  After  the  deposit  was  removed,  11,543  cubic 
yards  of  earth  and  stone  were  further  removed  from  the  river  bottom  to  prepare  the 
foundation  for  lock  walls,  all  at  an  expense  of  $1,155.48,  an  average  of  36  cente  per 
cubic  yard,  making  total  excavation  69,671  cubic  yards,  at  a  total  cost  of  $13,902.36, 
or  a  general  average  of  $0,199  per  yard. 

The  first  stone  was  laid  in  the  foundation  for  lock  walls  August  4, 1896,  and  the 
foundation  entire  was  completed  August  20,  1896. 

The  dimensions  of  the  foundations  are  as  follows:  The  walls  are  each  266  feet 
long,  the  river  wall  being  24  feet  3  inches  wide  at  ends  and  19  feet  wide  in  the  cen- 
tral narrow  part,  the  land  wall  being  23  feet  3  inches  and  18  feet  wide  in  correspond- 
ing places.  The  space  between  these  walls  was  built  solid  from  the  upper  end  o£ 
the  walls  as  far  down  as  the  breast  wall,  or  47  feet.  A  cross  wall  20  feet  wide  for 
foundation  of  the  lower  miter  sill  was  also  built.  The  depth  of  the  foundation  was 
mainly  8  feet,  but  was  increased  to  12  feet  in  several  places,  the  average  depth  being 
8  feet  8  inches.  The  amount  of  backing  set  in  this  foundation  was  4,043.6  cubic 
yards,  or  about  252  cubic  yards  per  day.  The  stone  in  the  foundation  was  mainly 
freestone  from  Rowan  and  Rockcastle  counties,  Ky,,  and  partly  limestone  from 
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Beattyville,  Ky.  The  mortar  was  made  of  Louisville  hydraulic  cement,  mixed  1  part 
to  2  of  sand,  wnioh  was  dredged  in  the  river  near  Highhridge,  and  the  spalk  were 
blasted  out  of  the  neighboring  cliffs. 

Co$i  of  foundation. 
Materials: 

Backing  stone,  4,048.6  cubic  yards,  at  an  average  cost  of  $6.50  per 

cubic  yard $26,283.40 

Cement,  2,427  barrels,  at  $1,175  (including  inspection) 2, 8^1. 72 

Spalls,  600  cubic  yards,  at  $0.4184  per  cubic  ynrd 251.04 

Sand,  485  cubic  yards,  at  $0,173  per  eubic  yard. 83.90 

Labor: 

Labor  (including  superintendence,  mixing  mortar,  handling  spalls 

and  cement,  and  screening  sand) 1,538.53 

Transporting  4,043.6  cubic  yards  of  stone  from  yard  to  walls,  at  $0,264 

per  cubic  yard 1,067.61 

Laid  4,043  cubic  yards  of  stone,  at  $0,794  per  cubic  yard 3, 210. 62 

Total 35,286.73 

An  average  of- $8.75  per  cubic  yard  in  place. 

Laying  stone  in  lock  walls  was  commenced  August  21,  1896,  but  Vas  discontinued 
on  account  of  lack  of  funds  October  9, 1896,  upon  the  completion  of  Course  K,  leaving 
nine  courses  to  be  laid  l>eside  the  coping. 

The  stone  for  the  iuside  faces  of  tlie  lock^  the  coping,  and  specials  are  of  oolitic 
limestone  from  Indiana,  and  the  backing  is  mainly  of  Kentucky  freestone,  some 


Beatty  ville  limestone  being  used.  The  face  stones  are  laid  in  Portend  cement  3  feet 
back  f]x>m  the  face  and  the  backing  is  laid  in  Louisville  cement,  all  voids  being 
masoned  up.  The  miter-sill  stones  are  all  laid  in  Portland  cement  throughout  and 
are  doweled  to  each  other  with  steel  bolts  li  inches  in  diameter,  llie  pointing  of  all 
exposed  seams  is  driven  in  with  a  hammer  and  afterwards  polished. 
The  following  amounts  of  stone  were  laid  up  to  October  9,  1896: 

Cnbio  yards. 

Backing 4,170 

Special 421.07 

Dressed  face 760.63 

Dressed  £M;e,  cut  to  ladderwaya,  comers,  etc 181.37 

Quarry  face... ^ 1,074.19 

Pointed  face -      218.80 

Total 6,826.06 

On  May  1, 1897^  work  was  resumed,  preparing  plant,  rigging  derricks,  setting 
engines,  cutting  stone,  etc.  All  stone  corners,  ladderways,  eto.,  were  cut,  complet- 
ing all  stone  cutting  except  closures  and  other  incidental  work  before  commencing 
laying  stone,  which  was  commenced  May  22, 1897,  and  is  still  in  progress.  The  land 
wall  IS  now  completed,  except  a  small  portion  of  the  coping  and  wing  walls,  and  the 
river  wall  is  completed  up  to  Course  K,  or  within  ten  courses  of  the  top,  or  nearly 
one-half  done. 

The  following  amount  of  stone  has  been  set  up  to  the  end  of  the  fiscal  year: 

Cubic  ysrdt. 

Backing 5,318.04 

Special 457.73 

Dressed  face 1,039.20 

Dressed  face,  cut  to  ladderways,  corners,  etc 275.46 

Quarry  face 1,173.74 

Pointed  face 218.80 

Coping 20.22 

Total 8,503.19 

Cost  of  above  masonry  and  cost  of  cutting  stone,  including  superintendence: 

Materials : 

Stone,  backing,  5,318.04  cubic  yards,  at  $6,509  per  cubic  yard $34, 615. 12 

Stone,  special,  457.73  cubic  yards,  at  $14.50  per  cubic  yard 6, 637. 08 

Stone,  dressed  face,  1,039.20  cubic  yards,  at  $13.90  per  cubic  yard 14, 444. 88 

Stone,  dressed  face,  ladderways,  corners,  282.47  cubic  yards,  at  $13.90 

per  cubic  yard 3,926.33 

Stone,  backing  cut  to  quarry  luce,  1,298.20  cubio  yards,  at  $5.50  per 

cubic  yard 7,140.10 
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Materi  als — Continued. 

Stone,  backing  cut  to  pointed  face,  269.80  cubic  yards,  at  $5.50  per 

cubic  yard $1,483.90 

Stone,  coping,  20.22  cubic  yards,  at  $13  per  cubic  yard 262. 86 

Cement,  "Star,"  3,667  barrels,  at  $1,175  per  barrel 4,308.72 

Cement,  "Atlas "  Portland,  769  barrels,  at  $2.64  per  barrel 2, 030. 16 

Spalls,  1,362  cubic  yards,  at  $0,312  per  cubic  yard 424.94 

Sand,  1,473  cubic  yards,  at  $0,079  per  cubic  yard 1 16. 37 

Labor : 

Cutting  2,824  cubic  yards,  dressed  face,  intoladderways,  corners,  etc., 

at  $6.95 1,680.69 

Cutting  1,173.74  cubic  yards,  quarry  face,  at  $4.015 4, 712.56 

Cutting  218.80  cubic  yards,  pointed  face,  at  $4.015 878. 48 

Removing  from  yard  to  lock  walls  8,506.14  cubic  yards,  at  $0.3214  per 

cubic  yard 2,733.87 

Mixing  and  handling  mortar,  spalls,  and  sand,  at  $0,203  per  yard  of 

masonry 1,726.74 

Setting  8,516.14  yards  of  stone,  at  $0.82844  per  cubic  yard 7, 055. 11 

Total 94,177.91 

Average  cost  of  stone  in  wall,  not  including  foundation,  $11.1184. 

Cost  of  cutting  stone : 

Dressed  face,  111.71  cubic  yards,  at  $9.23 1,031.08 

Thin  backing,  530.55  cubic  yards,  at  $2.13 1, 130.07 

Thick  backing,  509.63  cubic  yards,  at  $1.83 982.62 

Quarry  face,  1,450.30  cubic  yards,  at  $4.015 5,822.95 

Pointed  face,  218.81  cubic  yards,  at  $6.05 1,823.80 

Dressed  face,  cut  to  ladderways,  comers,  etc.,  307.59  cubic  yards,  at 

$5.95 1,830.16 

Total 12,070.68 

Average  cost  of  cutting  per  cubic  yard,  $3.90. 

It  is  thus  seen  that  the  average  cost  of  all  masonry  to  date  has  been  $10,365  per 
cubic  yard,  made  up  as  follows: 


Per  oablo 
yard. 


TotaL 


Stone,  iDolndiDg  cnttiDg,  12,549.20  cable  yards , 

Handling  spalls  per  cubic  yard  set 

Transportation  from  jard  to  walls  per  cubic  yard  set 

Laying  12,519.20  cubic  3'ards  stone , 

Cost  of  Star  cement,  per  cubic  yard  of  stone  set 

Cost  of  Portland  cement,  per  cubic  yard  of  stone  set 

Cost  of  spalls,  per  cubic  yard  of  stone  set 

Cost  of  sand,  per  cubic  yard  of  atone  set 

Total , 


$8,171 
.268 
.309 
.816 
.5706 
.1604 
.0539 
.0150 


10.8647 


$102,588.61 

8,868.19 

3,877.76 

10, 240. 14 

7,169.38 

3,012.89 

676.40 

100.63 


130,068.68 


Lock  gates. — ^Work  was  commenced  on  the  lower  lock  gates  June  1,  1897.  The 
framing  of  one  leaf  of  the  lower  lock  gate  is  now  finished  and  clamped  up  ready  for 
fitting  irons.  The  other  gate  has  thirteen  arms  dressed  and  painted,  thus  com- 
pleting about  three- fourths  of  the  framing  of  this  gate.  The  lumber  for  the  two 
upper  gates  aud  the  iron  work  for  all  gates  have  been  received. 

JJam  excavation. — Removed  by  dredging  and  blasting  from  the  bank  in  firont  of 
the  abutment  7,335  cubic  yards  of  earth,  costing  $635.36,  or  $0.0864  per  cubic  yard. 

All  the  yellow-pine  timber  for  dam  and  cribs,  amounting  to  687,452  feet,  B.  M., 
at  $16.40  per  1,000  feet,  $11,274.21,  has  been  received,  and  the  timber  has  been 
transferred  from  the  railway  station  at  Highbridge,  Ky.,  to  site  of  Lock  No.  7,  at  a 
cost  of  $286.95,  or  $0.4174  per  1,000  feet,  B.  M. 

Quarry. — A  quarry  has  been  opened  on  the  abutment  side  and  one  on  the  lock  side; 
959  cubic  yards  of  riprap  in  all  for  filling  for  dam  have  been  quarried,  costing 
$148.25,  or  $0,154  per  cubic  yard. 

Grading  and  filling  grounds. — Stripped  from  quarry  and  wheeled  out  on  grounds  for 
filling  holes  and  inequalities  3,924  cubic  yards  of  earth,  costing  $864.32,  or  $0,224  ner 
cubic  yard.  Handled  1,168  cubic  yards  of  earth  for  rebuilding  roadway,  and  refilled 
washout,  due  to  high  water  at  npper  entrance  to  property,  at  a  cost  of  $416.80|  or 
$0,356  per  cubic  yard. 
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The  filling  behiod  land  wall  was  commenced  and  there  was  stripped  from  yard  and 
dumped  behind  wall  2,530  cubic  yards  of  earth,  costing  $432.62,  or  17  cents  per  cubic 
yard. 

BEATTYVILLB  DAM  AND  ROCK  SHOAL  QUARBT. 

All  portable  Government  property  of  yalue  was  removed,  and  useless  tools  and 
unserviceable  property  were  condemned.  There  being  nothing  left  at  this  place  but 
a  few  buildings,  mostly  in  very  bad  condition,  and  a  pile  of  stone  of  about  4,000 
cubic  yards  rejected,  as  being  unserviceable  for  use  in  masonry  walls,  the  services 
of  the  watchman  were  dispensed  with,  to  reduce  expenses. 
Respectfully  submitted. 

Wm.  W.  Harts, 
Flr$i  Lieutenant,  Corpe  of  Engineer: 
l|aj.  James  F.  Gregory, 

Corpe  of  Engimeere,  U,  8.  A» 


F  F  a. 


OPERATING  AND  KEEPING  IN  REPAIR  THE  SIX  LOCKS  AND  DAMS  IN 
KENTUCJKY  RIVER,  KENTUCKY. 

The  United  States  acquired  possession  of  the  lower  five  locks  and 
dams  (built  by  the  State  of  Kentucky  in  1835-39)  in  1880,  consequent 
to  the  report  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1879  (pp.  1398-1422).  The  work  accomplished  in  repairing  and 
rebuilding  these  five  locks  and  dams  is  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896  (pp.  2292-2293),  and  the  work  of 
maintaining,  during  the  past  fiscal  year,  these  five  locks  and  dams,  as 
well  as  No.  6,  which  latter  was  constructed  by  the  United  States  and 
opened  to  navigation  in  1891,  is  described  in  the  report  of  First  Lieut. 
William  W.  Harts,  herewith. 

Allotments  for  fiscal  year  ending  June  S& — 


1885 $15,000.00 

1886 24,000.00 

1887 35,133.60 

1888 82,308.54 

1889 82,478.50 

1890 72,394.80 

1891 28,889.07 

1892 •  48,826.68 


1893 $40,503.62 

1894 73,065.02 

1895 46,435.28 

1896 , 59,120.04 

1897 70,198.85 

Total 678,354.00 


bkport  of  first  lieut.  william  w.  harts,  corps  of  engineers. 

United  States  Engineer  Office. 

Highhridge,  Ky,,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  herewith  the  following  report  oonceruinff  the 
operating  and  care  of  locks  and  dams  used  in  the  navigation  of  the  Kentucky  Kiver 
during  the  fiscal  year  endln^^  .Tune  30,  1897. 

During  the  past  year  the  river  was  open  to  navigation  for  324  days.  It  was  closed 
to  navigation  for  4  days  in  April  on  account  of  high  water,  11  days  in  January  and 
February  on  account  of  ice,  and  26  days  in  November  and  December  on  account  of 
placing  new  stone  miter  sill  at  Lock  No.  2,  the  cofferdam  being  flooded  almost  con- 
tinuously from  November  26  to  December  16,  1896. 

The  river  during  the  past  year  has  been  unusually  hi^h,  and  periods  of  low  water 
have  been  of  short  duration.  There  was  a  rise  of  17.4  feet  in  July,  and  in  February 
and  March  there  was  an  extraordinarily  high  stage,  lasting  for  several  weeks,  this 
flood  reaching  46  feet  above  pool  level  at  site  of  Lock  No.  7. 

Three  wire-cable  ferry  lines  have  been  authorized  by  the  Secretary  of  War  to  be 
put  across  the  river  just  above  Carrolltou,  Ky. 

A  new  transportation  line  was  put  in  operation  during  the  year — the  Cincinnati 
and  Kentucky  River  Packet  Line,  G.  W.  Cole,  president;  A.  B.  Massey,  secretary  and 
treasurer ;  steamer  BumHdea. 
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The  main  features  of  the  work  of  repairs  and  preeerratioii  daring  the  year  haye 
been  as  follows :  The  dam  at  Lock  No.  1  has  been  in  bad  condition  for  some  time 
and  leaks  were  growing  worse.  This  dam  was  strengthened  by  thoroughly  baekiqg 
it  with  riprap  and  gravel,  and  all  leakage  has  been  nearly  stopped  thereby.  At 
Lock  No.  2  anew  stone  upper  miter  sill  was  substituted  for  the  old  wooden  sill,  leav- 
ing Locks  Nos.  1  and  5  the  only  ones  that  have  this  upper  sill  still  made  of  wood. 
The  crib  at  the  abutment  that  was  falling  down  has  been  rebuilt  but  not  yet  filled 
with  riprap.  At  Lock  No.  3  the  old  abutment  crib  work  had  to  be  all  torn  out  and 
replaced.  At  Lock  No.  4  the  defective  stones  in  the  lock  walls  were  eat  out  and  new 
pieces  set  in.  The  upper  land  crib  has  been  extended,  and  the  lower  river  crib  was 
rebuilt  entire.  At  Lock  No.  5  leaks  in  the  dam  were  successMly  stopped  by  backing 
it  with  stone. 

During  the  year  all  looks  were  kept  in  good  working  order,  and  all  Government 
roperty  cared  for;  all  outbuildings  and  fences  were  whitewashed;  vegetation 
ieetroyed  from  slope  walls,  cribs,  and  walks ;  lock  entrances  were  kept  free  from 
drift  and  mud,  and  all  lock  gates  and  operating  irons  were  painted. 

The  following  is  a  detailed  statement  of  the  work  done: 

LOCK  NO.  1. 

i>am.— -The  dam  has  been  thoroughly  backed  with  4,631  cubic  yards  of  riprap  and 
2,070  cubic  yards  of  gravel,  forming  an  auxiliary  dam  above  the  old  dam  to  stop 
leaks  and  strengthen  it;  removed  Sd  and  defective  sheeting  and  replaced  it  witn 
new  oak  sheeting. 

Lock. — Repaired  defective  stones  in  lock  walls  by  cementing  them;  placed  in  posi- 
tion two  new  signal  posts;  painted  all  signal  and  check  posts;  repaired  steps  leading 
from  lock  walls  to  roadway.  Due  to  its  dangerous  condition,  the  lower  river  crib 
was  torn  down  to  the  water's  edge. 

dstema, — ^Two  cisterns  built  for  the  lock  master  and  look  hand  were  completed  at 
the  following  cost: 

Materials: 

40  barrels  cement,  at  $1.07 • $42.80 

8,000  brick,  at  $8  per  thousand 64  00 

2  tops  and  covers,  at  $5.50 11.00 

$117.80 

Labor: 

Brick  masonry,  37f  days,  at  $3  per  day 112.50 

Excavation^  167. 14  cable  yardjs,  at  35  eenta  per  yard  (estimated) .      58. 50 

171.00 

Total  cost  of  two  cisterns 288.80 

Coal  Inn. — A  bin  for  storing  coal  was  built  about  200  feet  above  the  lock  entrance; 
a  derrick  was  erected  for  handling  coal,  timbers,  etc.,  and  a  landing  dredged  for 
handling  barges,  flats,  etc. 

The  highest  water  occurred  February  27,  1897,  upper  gauge  reading  39.7  feet. 
Lowest  water  occurred  September  27, 1896,  upper  gauge  reading  6.7  feet,  lower  gaoge 
6.1  feet. 

LOCK  NO.  2. 

Look. — New  stone  miter  sill :  43.7  cubic  yards  of  stone  was  cut  at  site  of  Look  No. 
7,  and  transported  to  Lock  No.  2,  for  constructing  ne^  stone  upper  miter  sill ;  a 
double  cofferdam  was  built  in  the  upper  entrance;  the  old  wooden  miter  sill  was 
torn  out  and  the  new  stone  miter  sill  was  completed  at  the  following  cost: 

Materials : 

60  cubic  yards  stone,  at  $5.50 $830.00 

1,470  pounds  iron,  at  $2.35  per  cwt : 34.54 

100  pounds  sulphur,  at  4^  cents  per  pound 4. 50 

940  feet  B.  M.  pine  lumber 36.60 

6,496  feet  B.  M.  lumber 77.95 

26  barrels  Portland  cement,  at  $2.67 69.42 

2  barrels  salt,  at  $1.65 3.30 

5  cubic  yards  sand,  at  25  cents L25 

657.56 
Labor: 

Payrolls 1,076.93 

Total  actual  cost 1,634.49 

Incidental  expense  due  to  high  water 331.33 

Total  cost,  not  including  incidental  expenses 1,303.16 
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Amount  of  stone  laid,  43.07  onbic  ^ards:  ayerage  actual  cost,  $37.88  per  cabio 
yard;  average  cost,  not  inclading  incidental  expense  due  to  high  water,  |30.19  per 
eabie  yard. 

RlTer  was  closed  for  navigation  ft-om  November  25,  1896,  to  December  20,  1896. 
The  eoffezdam  was  flooded  Mmost  continuoasly  from  November  26  to  Deoeoiber  16, 
1896.    The  actual  work  required  about  seven  days. 

Xoicer  abutment  cn^.— The  lower  abutment  crib  was  commenced  May  25, 1897,  and 
was  completed,  with  the  exception  of  riprap  filling,  Jane  19, 1897.  It  is  138  feet 
long,  with  a  return  wing  to  bank  152  feet  long;  21  feet  4  inches  high;  16  feet  wide 
on  the  bottom,  and  14  feet  wide  on  top. 

The  following  is  the  cost  of  its  construction: 

Cost  of  lower  abutment  crib: 

Materials — 

93,701feetB.M.  timber,  at $16.50 $1,546.07 

6, 646  pounds  spikes,  at  $1.95  per  cwt 129.59 

Faints^  oils,  etc 9.77 

Labor — 

Payrolls,  May  and  June,  1897 - 635.61 

Total 2,321.04 

Average  cost  of  timber  laid,  without  ballast,  $24,664  per  thousand. 

Highest  water  occurred  February  25, 1897,  the  upper  gauge  reading  38  feet.  Low- 
est water  occurred  September  27, 1896,  upper  gauge  reading  7.5  feet,lower  gauge  4.7 
feet. 

LOCK  MO.  3. 

Dam. — Removed  thirty-nine  pieces  of  old  and  defective  sheeting  fh>m  dam  and 
replaced  them  with  new  oak  sheeting. 

Kepaired  end  of  upper  land  crib;  made  traveler  for  signal  lights;  repaired  and 
painted  skiffs;  repaired  roof  of  lock  house. 

Abutment  orib$, — The  lower  and  upper  abutment  cribs  were  torn  down  and  were 
rebuilt  at  the  following  cost;  they  are  completed  with  the  exception  of  the  riprap 
filling: 

Cost  of  crib  above  abutment: 
Materials — 

9,690  feet  B.M.  timber,  at  $12  per  thousand $116.28 

19,716  feet  B.M.  timber,  at  $16.50  per  thousand 325.31 

Spikes 60.00 

50L59 

Labor- 
Payrolls 625.43 

Cost  of  crib  above  abutment 1,127.02 

Cost  of  crib  below  abutment,  including  two  breakwater  cribs: 
Materials — 

82,680  feet  B.  M.  timber,  at  $12  per  thousand 992. 16 

184,131  feet  B.  M.  timber,  at  $16.50  per  thousand 3, 038. 16 

Spikes 283.10 

4,313.42 

Labor— 

Payrolls 1,784.57 

Cost  of  crib  below  abutment 6,097.99 

Summary : 

Cost  of  upper  crib 1,127.02 

Cost  of  lower  crib 6,097.99 

Total  cost  of  two  cribs 7,225.01 

Average  price  of  timber  laid  in  upper  crib,  $38.33  per  thousand;  average  price  of 
timber  laid  in  lower  crib,  $22.85  per  thousaud. 

Highest  water  occurred  February  28,  1897,  the  upper  ^auge  reading  39.7  feet. 
Lowest  water  occurred  November  14, 1896,  upper  gauge  reading  7.3  feet,  lower  gangCi 
6.1  feet. 
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LOCK  NO.  4. 

Dam, — ^Remoyed  fifty-aeyen  pieces  of  old  and  defectiye  sheeting  from  dam  and 
replaced  them  with  new  oak  sheeting. 

L<noer  river  crib. — Removed  from  lower  riyer  orib  180  cubic  yards  of  stone  and  50 
eabic  yards  of  earth ;  tore  oat  4,776  linear  feet  of  old  timber  and  rebuilt  crib,  using 
in  its  construction  84,570  feet  B.  M.  timber;  quarried  1,700  cubic  jards  of  riprap 
and  placed  in  crib  as  ballast,  1,922  cnbio  yards  being  required  to  fill  it.  The  follow- 
ing are  the  dimensions  of  the  lower  river  crib : 

Length  of  orib,  120  feet;  width  of  crib  on  bottom,  14  feet:  on  top,  12  feet;  height 
of  crib,  lower  end,  34  feet;  upper  end,  31  feet;  batter  of  crib,  1  inch  to  1  foot,  out- 
side, inside  plumb. 

Extension  to  upper  land  crib, — Drove  sixty-one  piles  for  foundation  of  crib,  and  laid 
in  crib  50,906  feet  of  timber.  The  dimensions  of  the  extension  to  upper  land  crib 
are  ae  follows : 

Len^h  of  crib,  262  feet;  width  of  crib,  top  and  bottom,  12  feet;  height  of  crib,  9 
feet  6  inches.    These  tie  cribs  were  built  32,  24,  and  16  feet  long,  respectively. 

The  lower  river  crib  and  the  extension  to  the  upper  land  crib  were  completed  at 
the  following  cost: 

Materials : 

135,476  feet  B.  M.  timber,  at  $16.50 $2,235.35 

Spikes 221.10 

Paints,  oils,  etc 132.31 

2,588.76 
Labor : 

Payrolls 3,236.65 

Total  cost  of  the  two  cribs 5.825.41 

Summary, — ^Amount  of  timber  in  lower  river  crib,  84,570  feet  B.  M. ;  average  cost, 
$43  per  thousand.  Amount  of  limber  in  extension  to  upper  land  crib,  50,906  feet 
B.  M. ;  average  cost,  $43  per  thousand.  This  cost  includes  rock  filling  and  tearing 
out  old  struccures. 

Lock, — The  lock  walls  were  repaired  by  cutting  out  sixty  old  defective  stones  and 
replacing  with  new  stones,  at  the  following  cost : 
Labor: 

Payroll  for  cutting  new  stone $273.09 

Pay  roll  for  cutting  out  defective  stones  and  setting  new  plugs  in  posi- 
tion in  walls 487.47 

Totalcost 760.56 

Arerage  cost  of  cutting  7.33  cubic  yards  of  stone,  $37,257  per  cubic  yard.  Average 
cost  of  cutting  out  defective  stones,  cutting  new  stone  and  placing  same  in  position, 
$103,759  per  cubic  yard. 

Highest  water  occurred  February  24, 1897,  upper  gauge  reading  32.2  feet.  Lowest 
water  occurred  October  31, 1896,  upper  gauge  reading  6.4  feet,  lower  gauge  5  feet. 

LOCK  NO.  5. 

Dam, — One  hundred  and  twenty-seven  pieces  of  old  and  defective  sheeting  were 
removed  from  the  dam  and  replaced  with  new  oak  sheeting,  and  the  leaks  in  the 
dam  have  been  successfully  stopped  by  backing  it  with  3,024  cnbio  yards  of  riprap, 
at  a  cost  of  $3,126.50.  or  $1.03^  per  cubic  yard. 

A  stone  wall  that  had  been  washed  out  by  the  high  water  was  rebuilt;  the  wall 
is  86  feet  long,  3  feet  wide,  and  6  feet  high ;  the  roof  of  the  lock  house  was  repaired. 

Highest  water  occurred  February  24, 1897,  the  upper  gauge  reading  33  feet.  Lowest 
water  occurred  September  16, 1896,  upper  gauge  reading  8.6  feet,  lower  gauge  4.3 
feet. 

LOCK  NO.  6. 

Pointed  116i^  square  yards  of  slope  wall  with  cement  to  keep  out  vegetation; 
graded  and  sodded  and  set  out  shade  trees  on  bank  above  slope  wall ;  pointed  flag- 
ging behind  land  wall ;  repaired  washouts  which  occurred  on  account  of  high  water 
m  slope  fill  and  roadway;  replaced  two  defective  pieces  of  timber  in  upper  land 
crib. 

Highest  water  occurred  February  27, 1897,  upper  gauge  reading  30.5  feet.  Lowest 
water  occurred  September  26, 1896,  upper  gauge  reading  9.3  feet,  lower  gauge  3.7 
feet. 
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DUMP  800W8. 

Two  dnmp  scows  were  completed  and  lannched  November  14  and  16, 1896.  These 
scows  are  70  feet  long,  17  feet  wide  on  deck,  15  feet  wide  on  bottom,  and  haye  eight 
side  damp  pockets  each.  The  scows  draw,  empty,  22  inches,  and  each  holds  86 
cnbic  yards  of  dredged  material.    They  were  completed  at  the  following  corV 

Snperintendence ^ : $61.00 

Blacksmithing $170.50 

Carpentry  work,  painting,  etc 2,076.79 

Calking 358.38 

2,606.67 

Lumber,  46,292  feet  B.  M 1,005.81 

Oakum 82.00 

Hardware,  castings,  shaft,  etc 520.76 

Paint 28.75 

1,637.32 

Total  for  the  two  scows 4^293.99 

U.  8.  TOWBOAT  GBN.  O.  M.  P08. 

The  U.  S.  towboat  Gen,  0.  M,  Poe  was  in  active  service  until  February  17,  1897, 
when  she  went  into  ordinary  at  Carrollton,  Ky.  She  was  again  put  into  commission 
May  18, 1897.  She  has  run  a  total  of  6,047  miles,  removed  39  snags,  and  towed  282 
barges,  dredges,  derrick  boats,  and  scows  a  total  distance  of  2, 6^  miles.  She  has 
been  of  utmost  service  at  work  at  the  several  locks  and  dams  in  towinj^  loaded  and 
empty  barges  and  handling  dredges  and  scows  and  assisting  at  various  works  of 
repairs.  She  has  assisted  in  building  cofferdam,  in  removing  gates  and  putting  in 
new  stone  miter  sill  at  Lock  No.  2;  loaded  timbers  on  barges  at  Frankfort,  aind 
towed  same  to  Locks  Nos.  7, 2,  and  3,  for  new  crib  work ;  assisted  in  removing  lower 
river  crib  at  Lock  No  4;  and  in  tearing  down  and  rebuilding  guide  cribs  at  Lock 
No.  1;  loaded  846  cubic  yards  of  riprap  on  barges  at  Sparke's  quarry  and  towed  and 
unloaded  same  in  cribs  at  Lock  No.  3;  loaded  176  cubic  yards  of  riprap  at  quarry 
and  towed  same  to  Lock  No.  4,  and  unloaded  it.in  the  cribs ;  loaded  346  cubic  yards 
at  Sparke's  quarry  and  towed  same  to  Lock  No.  2;  assisted  in  general  work  at  Lock 
No.  7,  in  pumping  out  cofferdam,  putting  up  and  dismantling  derricks,  unloading 
sand,  cement,  etc. 

U.  8.  DREDOK  NO.  1. 

The  U.  S.  dredge  No.  1  was  in  active  service  until  February  16, 1897,  when  she  went 
into  ordinary  at  Frankfort,  Ky.  She  was  towed  to  Louisville,  Ky.,  April  6, 1897,  by 
the  U.  S.  snag  boat  Wm.  Preston  Dixon,  in  order  to  make  necessary  repairs  to  her  hull 
and  machinery,  and  was  again  placed  in  commission  June  29,  1897,  when  she  was 
towed  to  Lock  No.  7,  Kentucky  River,  June  29,  1897,  by  the  U.  S.  towboat  Gen,  O.  M, 
Poe,  She  has  dredged  5,335  cubic  yards  of  materials  for  foundation  of  dam,  3,910 
cnbic  yards  of  sand  for  masonry  work,  and  280  cubic  yards  of  sand  and  gravel  for 
repairing  cofferdam  at  Lock  No.  7;  dredged  2,590  cubic  vards  of  material  for 
foundation  of  crib  below  abutment,  and  2,710  cubic  yards  lor  foundation  of  crib 
above  abutment  at  Lock  No.  3 ;  dredged  380  cubic  yards  from  lock  entrances  at  Lock 
No.  3;  assisted  in  the  construction  of  two  dump  scows  and  in  quarrying  846  cubic 
yards  of  riprap  at  Sparke's  quarry  for  filliug  cribs:  assisted  in  rebuilding  the  abut- 
ment cribs  at  Lock  No.  3;  overhauled  and  repairea  hull  and  machinery  of  dredge; 
watched  and  cared  for  dredge  and  Government  plant. 

U.  8.  DRBDGB  NO.  2. 

The  U.  S.  dredge  No.  2  was  in  active  service  until  February  16,  1897,  when  she 
went  into  ordinary  at  Frankfort,  Ky,,  and  was  again  put  into  commission  April  22, 
1897.  She  has  been  employed  mostly  in  dredging  lock  entrances  and  assisting  in 
rebuilding  crib  works  at  the  various  locks.  The  following  amounts  of  material  have 
been  dredged  from  the  lock  entrances  and  pits: 

Cubic  yards. 

Lock  No.  1 1,190 

LockNo.2 1,300 


Lock  No.  3 2,200 


Cabio  vArds. 

LockNo.4 1,363 

Lock  No,  5 3,005 

LockNo.6 4,690 


Dredged  1,410  cubic  yards  of  material  for  foundation  of  extension  of  the  upper 
land  crib  at  Lock  No.  4,  and  assisted  in  building  the  extension  and  in  rebuilding  the 
lower  river  crib  at  Lock  No.  4;  dredged  925  cubic  yards  of  sand  and  gravel  for 
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fonndation  of  dam  at  Lock  No.  7;  aaeisted  in  rebuilding  triangular  pier  at  Look  No. 
1;  anaiAted  in  building  cofferdam  at  Lock  No.  2,  and  in  tearing  ont  old  wooden  miter 
Bill;  removed  cofferdam  when  repairs  were  completed;  assisted  in  ifuarr^^ing  riprap 
at  Sparke's  quarry  for  crib  lilling;  overhauled  and  repaired  machinery  of  dred^; 
watched  and  cared  for  dredge  and  other  Government  property ;  aasisted  in  storuig 
Government  plant  at  Lock  No.  7. 

U.  8.  DKRRICK  BOAT  NO.  1. 

The  U.  8.  derrick  boat  No.  1  was  in  active  service  until  February  16, 1897,  when  she 
was  pli^ced  in  ordinary  at  Frankfort,  Ky.,  and  was  again  put  into  commission  May 
24,  1897.  She  removed  from  cofferdam  at  Lock  No.  7  635  cubic  yards  of  stone  and 
earth,  4,332  cubic  ynrds  of  deposit  made  by  overflowing  of  cofferdam,  5,002  cubic 
▼ards  of  earth,  and  326  cubic  yards  of  stone;  stacked  3^,764  feet  B.  M.,  of  timber; 
handled  stone,  timbers,  cement,  sand,  etc.,  at  Lock  No.  7;  dredged  for  foundation  of 
abutment  cribs  at  Lock  No.  3,  and  assisted  in  constructing  cribs;  removed  drift  from 
the  entrance  at  Locks  3  and  4;  assisted  in  building  cofferdam  at  Lock  No.  2  and  in 
laying  new  stone  upper  miter  sill ;  assisted  in  quarrying  riprap  for  filling  criba  at 
Sparke's  quarry;  assisted  in  building  triangular  guide  pier  at  Lock  No.  1. 

U.   8.  DKRRICK  BOAT  NO.  2. 


The  U.  8.  derrick  boat  No.  2  was  in  active  service  until  February  16, 1897,  when  she 
was  placed  in  ordinary  at  Frankfort,  Ky.,  and  was  again  put  in  commission  June  1, 
1897.  She  was  employed  at  Lock  No.  7,  and  removed  fVom  cofferdam  for  foundation 
of  lock  walls  440  cubic  yards  of  stone  and  earth,  3,531  cubic  yards  of  deposit,  3,922 
cubic  yards  of  earth,  and  243  cubic  yards  of  stone;  stacked  36,869  feet  B.  M.,  of  crib 
timbers:  handled  sand  and  cement  for  masonry  work ;  assisted  in  tearing  out  old 
lower  river  crib  at  Lock  No. 4  and  assisted  in  rebuilding  same;  assisted  in  buildins 
extension  to  upper  land  crib  and  filling  same  with  riprap;  handled  timber  and 
assisted  in  rebuilding  abutment  cribs  at  Lock  No.  3  and  nartly  tilled  same  with 
riprap;  assisted  in  quarrying  riprap  at  Sparke's  quarry  for  nlling  cribs. 

Rejspectfnlly  submitted, 

Wm.  W.  Harts, 
Fint  Lieutenani,  Corjps  of  Engineers, 


MiO- 


Jamss  F.  Grboory, 

Cifrp9  of  Engineen. 


DetaiUd  Haiomont  of  expeneoB  ineurred  in  preserving  and  maintaining  navigoHot^  om  tkmi 
portion  of  the  Kentnckg  River,  Kentucky,  improved  hjf  looke  and  dame  during  the  fiscal 
year  ending  June  SO,  1897, 


Month. 


SalarlM. 


1896. 

July 

Augast.... 
September . 
October.... 
Noyetnber  . 
December. . 

1897. 

Jsanary ... 
February.. 

March 

April 

May 

June 

Total 


Look  No.  1. 


$115.00 
1S5.00 
133.33 
99.34 
185.16 
113.84 


140.00 
166.00 
172.50 
147.60 
120.00 
380.50 


1,736.67 


Labor 
andma- 
teriaL 


Carront 
and  con- 
tin  f^ent 
expenses. 


$44.08 
172.34 
2,929.68 
5,597.15 
705.06 
274.93 


54.01 

.00 

9.75 

84.03 
.00 

28.07 


9,848.09 


$0.00 
1.10 

10.30 

8.09 

6.62 

.85 


12.13 

1.76 

8.24 

.00 

1.79 

10.83 


56.30 


Total. 


$159. 08 

338.44 

3, 073. 40 

5,704.58 

896.83 

888.62 


206.14 

166.76 
185.49 
181.53 
121.79 
219.40 


11,642.06 


Lookyo.3. 


Salaries. 


$115.00 
165.00 
133.33 
115.84 
201.66 
113.84 


140.00 
165.00 
172.50 
147.50 
120.00 
180.50 


1.769.67 


Labor 
and  ma 
t«iial. 


Current 

and  con- 

tinx^nt 

expenses. 


$0.00 

40.00 

.00 

332.30 

245.79 

899.88 


2,577.09 

30.75 

17.25 

.00 

.00 

579.78 


4,222.79 


$0.00 

1.10 

.00 

6.88 

22.29 
8.84 


14.28 
1.76 
8.20 
.20 
1.79 
2.64 


67.98 


Total. 


$116,00 

206a0 
133.38 
455.02 
469.74 
517.06 


2.731.87 
197.51 
192.115 
147. 70 
121.79 
762.87 


6,060.44 
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DeiaiM  sitttemeni  ofexpenseB  incurred  in  preserving  and  maintaining  navigation  on  thai 
portion  of  ike  Kentucky  River,  Kentucky,  etc. — Continued. 


Month. 


Look  No.  3, 


Salaries. 


Labor 
and  m*- 
terial. 


Carrent 
and  con- 
tingent 
expeusea. 


TotaL 


Look  No.  4. 


Salaries. 


Labor 
and  ma- 
terial. 


Cairent 
and  con- 
tingent 
expenses. 


TotaL 


Jnly 

AngDst 

September.. 

October 

NoTember . . 
December... 

Ig97. 

Janxuuy «... 
Febmarr... 

March 

April 

Jane 

Total. 


$115.00 
165.00 
133.33 
115.83 
901.97 
113.83 


340.00 
165.00 
172. 49 
147.50 
120.00 
180.50 


$3.00 

495.61 

62.60 

.00 

855.35 

1,842.64 


5,066.63 

.00 

377.05 

.00 

45.02 

17.11 


$0.00 

1.10 

.00 

10.33 
6.61 
6.00 


9.90 

1.77 
8.20 
.00 
1.78 
2.63 


$118.00 
661.71 
185.93 
126.16 
663.63 
1,460.97 


5,216.53 
166.77 
552. 74 
147.50 
106.80 
200.24 


$115.00 
165.00 
138.33 
115.83 
198.34 
63.83 


90.00 
155.00 
172.49 
147.50 

86.67 
148.88 


$1.00 
2,250.69 

173. 73 
1,235.80 
1, 277. 32 

718.20 


87.47 
21.45 
35.41 
74.82 
83.17 
01.04 


$0.00 
1.10 

.00 
10.88 
10.12 

.00 


6.81 
2.55 
8.67 
.00 
1.78 
2.63 


1,769.65 


7,755.01 


42.32 


9,566.98 


1,591.82 


6,050.10 


37.49 


$116.00 
2,416.79 

807.00 
1,861.96 
1,485.78 

781.53 


182.78 
179.00 
211.57 
222.32 
17L62 
242.50 


7,678.91 


Month. 


Lock  No.  5. 


Salaries. 


Labor 
and  ma- 
terial. 


Carrent 
and  con- 
tingent 
expenses. 


Total. 


Lock  No.  6. 


Salaries. 


Labor 
and  ma- 
terial. 


Current 
and  con- 
tingent 
expenses. 


Total. 


1896. 

July 

Atrgnst 

September.. 

October 

November.. 
December... 

1897. 

January.... 
February... 

March 

April 

Miy 

Jane 

Total. 


Miaith. 


$115.00 
166.00 
133.34 
115. 83 
201.67 
113.33 


140.00 
166.00 
172.51 
147.50 
120.00 
180.60 


$18.00 

61.79 

1,090.90 

148.50 

188.21 

2.00 


1.00 

2.70 

8.27 

.00 

.00 

62.37 


$0.00 
LIO 

.00 
6.88 
6.61 

.00 


6.31 
1.77 
3.2U 
.00 
1.78 
2.63 


$133.00 
227.89 

1,283.24 
271. 21 
306.49 
115.83 


146. 31 
169. 47 
183.98 
147.50 
121. 78 
245.  50 


$115.00 
165.00 
133. 34 
100.83 
155.00 
113.83 


140.00 
165.00 
172. 51 
147. 50 
120.00 
180.50 


$5.70 
60.96 

5.56 
48.15 
81.20 

8.80 


6.75 
104.45 
20.43 
14.05 

4.15 
67.70 


$0.00 
2.20 

.00 
8.68 
8.62 

.46 


6.81 
1.77 
8.20 
.00 
1.78 
2.63 


1,769.68 


1, 592. 74  I 


29.28 


3,391.70  I  1,708.01 


412.38 


34.54 


$120.70 
228.15 
138.89 
157.56 
244.82  . 
117.08 


152.06 
271.22 
106.14 
161.55 
125.93 
240.83 


2,154.98 


U.  S.  steamer  General  O.  M.  Poe. 


Salaries 
and 
labor. 


Repairs. 


Subsist- 
ence. 


Sup- 
plies. 


Total. 


U.S. dredge  No.  1. 


Salaries 

and 
labor. 


Re- 
pairs. 


Sup- 
plies. 


Total. 


1896. 

July , 

Angnst ..... 
September  .. 
October...., 
November... 
December... 

1897. 

January 

February... 

March 

April 

May 

June 

Total. 


$902.89 
886.88 

.  878.66 
872.84 
945.71 
909.00 


864.83 

1,128.24 

654.82 

658.66 

604.88 
815.08 


$0.00 

62.25 

6.00 

.00 

475.40 

50.81 


.00 
.00 

364.95 

10.14 

.00 

253.75 


$0.00 
691.81 
191.42 
.00 
634.70 
646.79 


326.67 
.00 
284.52 
60.44 
108.35 
180.00 


$0.00 
225.30 
55.97 
.00 
1,229.06 
232.93 


140.82 

7.71 

227. 61 

37.55 

.00 

572. 06 


$902.89 
1, 866. 19 
1, 132. 05 
872.84 
8, 184. 87 
1,839.53 


1,832.22 
1, 135. 05 
1, 421. 40 
675. 79 
713.28 
1,830.88 


$0.00 

.00 

.00 

.00 

447.60 

486.00 


492.94 
526.50 
248.33 
132.50 
182.50 
221.59 


$0.00 
28.25 
.00 
.00 
.00 
.00 


28.84 

.00 

.00 

.00 

9.70 

247.59 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 

.00 

6.00 

28.68 

2.20 

159.10 


$0.00 

28.25 

.00 

.00 

447.60 

436.00 


521.78 
526.50 
268.83 
156.18 
144.40 
628.28 


9.92L94 


1,218.30  3,042.60 


2,729.91 


16,907.84 


2,687.86 


314.38 


189.98 


8,142.22 
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2526      REPORT  OP   THE  CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigatUm  on  thai 
portion  of  the  Keniuoky  Biver,  Kentucky,  etc, — Continued. 


Month. 


U.S. dredge  No.  1. 


Salaries 

and 

Ubor. 


Bepain. 


Sappliei 


Total. 


U.  S.  derrick  boat  No.  1. 


Salaries 
aDd 
labor. 


Repairs. 


SappUea. 


TotaL 


1896. 

Jnly 

August 

September 

October 

November 

December 

1897. 

January 

February 

March 

April 

May 

June 

Total.... 


$448.00 
430.00 
440.60 
422.60 
904.33 
467.50 


418.00 
473.50 
207.00 
1:J2.  50 
279. 40 
4G0. 57 


10.00 
.00 
.00 
.00 

82.62 
.00 


.00 
.00 
.00 
.00 
33.20 
15.00 


$0.00 
.00 

56.02 
.00 

29.34 
8.65 


.00 
.00 

127.87 

.00 

60.08 

261.65 


$448.00 
436.00 
496.52 
422.60 
966.29 
476. 15 


418.00 
473.  no 
334. 87 
1.32. 50 
362.74 
737.  22 


$0.00 
.00 
.00 
.00 
.00 
.00 


67.02 
75.00 
64.00 
45.00 
45.00 
34.50 


$0.00 
24.00 
.00 
.00 
.00 
LOO 


100.04 
.00 
.00 
.00 
.00 
.00 


$0.00 
.00 
.00 
.00 
.00 

14.97 


.00 
.00 
.00 
.00 
22.69 
88.37 


$0.00 

24.00 

.00 


16.97 


197.06 
75.00 
64.00 
45.00 
67.60 

122.87 


5,  089.  8G  , 


533.  CI  I  5,704.29  I      330.52 


125.04 


126.03 


681.59 


Months. 


U.  S.  derrick  boat  No.  2. 


a^d  lil^'r.     ^^^'      Supplies. 


ToUl. 


1806. 


July 

August 

September  ..». 

October :. 

November 

December 


1897. 


January  .. 
February . 

March 

April 

May 

June 


JO.  00 
.00 
.00 
.00 
.00 
.00 


.00 
142.60 
64.00 
45.00 
45.00 
45.00 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 
.00 
9.00 
.00 
.00 
.00 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 
.00 

8.76 
.00 

8.16 
24.68 


$0.00 
.00 
.00 


.00 
142.50 
8L76 
45.00 
63.15 
69.67 


Total. 


341.60 


9.00 


41.68 


892.08 


Constructing  dump  scows 

Watching  Government  pi-operty,  Beattyville,  Ky. 


$4,293.00 
45.00 


SUMMARY. 


Kentucky  River: 

LockNo.l $11,642.06 


Lock  No.  2 

LockNo.8 

LockNo.4 

LockNo.5 

LockNo.6 

U.S. steamer  Gen.  O.  M. 


Poe  . 


6.050.44 
9, 566. 98 
7,678.91 
3, 391. 70 
2,154.93 
16,907.84 


U.  S.  dredge  No.  1 

IT.  S.  dredge  No.  2 

U.  S.  derrick  boat  No.  1 

U.  S.  derrick  boat  No.  2 

Constructing  dump  scows  . 
Watching,  Beatty  vUle,  Ky  . 


$8.142. 21 

6,704.29 

58L50 

892.08 

4,208.09 

45.00 


Total 71,662.03 


Kentucky  River,  Kentucky ,  leases  for  year  ending  June  30,  1897, 


Location. 

Lessee. 

Dated. 

Bxpires. 

LockNo.4 

Kentucky  River  Mills 

July  10,1878 

July  10, 1977. 

The  lease  was  made  by  the  Commonwealth  of  Kentucky, 
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APPENDIX   P  P — ^BEPOBT   OP  MAJOR   GBEGOKY.  2527 

Collectioni  far  Kentucky  Biver,  Kentucky,  for  year  ending  June  SO,  1897, 


T^. 

Sabject. 

Amoanc 
ooUeotod. 

Kentnckv  River  Milla 

$180 

Commercial  etatietice  of  Kentucky  Biver,  Kentucky,  for  fiscal  years  ending  June  SO,  1890- 
1897  {improved  and  unimproved  portions). 


Articles. 

1890. 

1881. 

1882. 

1898. 

1894. 

1806. 

1896. 

1897. 

Beer.... ...-->..>-. 

Tons. 

Tom. 

Tons. 
345 
180 
'  208,224 
200 
736 

10*219 
6,283 
6,488 
4,282 
2,506 

Tont. 

325 

771 

177,083 

1,116 

'      889 

725 

12,094 

6^120 

5,671 

493 

2,071 

Tons. 

193 

1,394 

108,169 

1,919 

670 

Tons. 
52 

156 
49,912 

833 

Tons. 
38 
87 

84.811 
418 

Tons. 
50 

Brick 

139 

Coal 

89,562 

89,752 

28,439 

Cement        

1,445 

Cross* ties    . .  -  - . 

:;:::::::::::::::::: 

Grain 

6,991 
1,503 
4,407 
1,903 
2,350 

14,279 

1,744 

500 

712 

8,065 

7,859 
6.407 
2,278 
176 
2.288 

4,8U 
1,719 
2.620 

8,142 
1,678 
2,183 

3,727 

Flour .............. 

1,473 

Hay 

989 

~"J  ..-....-...---.- 

Livestock 

838 

1.217 
450 

1.667 

9.799 
1.129 
8.000 
4.638 
4,583 
2,082 

1,047 

Lime        

453 

IjOffS  ......   ........ 

158,903 
10,670 

19,554 
909 
4.682 
2,783 
4,142 
1,995 

224,844 
15,256 

21,739 
1,602 
8.761 
5,636 
4.806 
2,023 



72.749 
18,386 

60,618 
9,025 
21,831 
11,199 
4,098 
8,172 

63,107 
13,064 

28.156 
4,276 
8,131 
6,808 
3,263 
8,176 

66,866 

206,342 
8,170 

18,810 
654 

6,059 
2,841 

256,658 

Lumber 

1.683 

Merchandise,  mis- 

cellaneoas 

Salt 

25.744 
8.828 
8,078 

11,667 
8,732 
3,066 

9.488 
978 

Timber 

1,000 

Tobacco 

5,315 

Whisky 

8,927 

Passengers 

1,976 

Total 

810,854 

889,219 

431,846 

830,449 

250,817 

296,818 

269,886 

817,727 

List( 

)/  stem-u 

iheel  boat 

t  plying  t 

m  the  Ke 

ntucky  B 

Iver,  Ken 

tudky. 

Name  of  boat. 

Chirac 

tor. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Oen  O  M  Poe 

U 
TJ 
Pi 

8.  towboi 
S.  snag  be 
MjketTT... 

fct 

FMt. 

127 

124.9 

161 

124.8 

121 

136 

98 
.M 

92.6 

81 

56 

93 

53 

60 

47.9 

33 

35 

76 
112 

86 

97 
116 
117 
100 

45 

25 

51 

30 

23 
(b) 
(&) 

FeeL 
30 
82 
28.6 
81 
28 
21 
22 
16 
18.1 
15.7 
13.8 
21 
10 
18 

9.3 

6.6 
10 
23.8 
23.6 
11 
18 
18 
18.3 
18 

8.6 

6 
10 

7 

6 
(*) 
(6) 

Feet. 

5 

6 

4.4 

5.8 

4 

4.6 

8.4 

8 

3.4 

2.7 

2.6 

8.6 

4 

2.6 
.    8.9 

8.6 

8 

8.4 

4 

7 

8 

4.3 

4.3 

3.6 

4 

2.6 

3 

3.5 

2 
ib) 
ib) 

800 

Wm.  Preston  Dixoi 

►at 

200 

p.  D.  Stage 

.......... 

282.14 

John  Barrett 

-do 

187.23 

Rescue        .  ........................ 

....  do 

139.08 

do 

92.11 

Hnston  Combs ............         ...... 

.  do 

95.96 

Little  Saiidv 

do 

89.34 

P.J.  O'Connell 

do 

57.62 

c.  O 

do 

19.44 

Boreka............ 

do 

45.60 

Annett 

do 

92.11 

Ghenta           

do 

4.85 

Jim  Montiromerv .,» ■, 

do 

28.85 

iSisto .........:..:;::..:.:.::.:.. 

do 

9.08 

Tom  Ross 

do 

9.72 

Shawnee  ...... ........*..t.-..»t-t...t 

do 

6.65 

Champion  No.  2 ..r.  , 

do 

62.16 

▲1  Martin 

T< 

>wboat... 

96.68 

Andy    

-dn 

45.40 

Tronbadonr 

do 

61.37 

Sawyer.        -. 

Sa 

wboat 

70.00 

jy.D.  Baker 

An 

70.88 

Rover 

do... 

65.00 

Dixie  a.... 

PI 

easureboi 
-do 

It 

8.72 

Emily 

1.60 

01di!lk 

do 

4 

Gnnther  .— 

do 

4.50 

Samtoea 

do 

8.70 

Ramonla ......... 

do 

(b) 

Jnanita 

do 

(ft) 

a  Screw 

propell 

er. 

bl 

Unknown. 
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2528      BEPOBT  OF   THE  CHIEF   OF   ENGINEERS,  U.  S.  ABMY. 
BeporU  0/  Uekage  on  Kenhteky  River,  Kentnekif,  far  iheJUoal  year  ending  June  SO,  1897. 


Days 

Days 

sns- 

pend* 

ed. 

Going  up. 

Going  down. 

Total 

oralta 

and 

flato 

Total 

number 

lock. 

ages. 

Locks. 

Steam, 
boato. 

flats. 

Mis. 
eel. 
lane- 
oas. 

Steam, 
boats. 

flats. 

Rafta. 

Mis- 
eel- 
lane, 
ons. 

No.  1 

851 
329 
352 
350 
355 
344 

14 
86 
13 
15 
10 
21 

377 
326 
2l<Vi 
240 
163 
157 

104 

106 

72 

110 

65 
31 
77 

369 

825 
221 
230 
161 
150 

102 
106 
74 
111 
60 
30 

199 
184 
114 
157 
1,010 
1,083 

53 
46 
82 

131 
77 

114 

1.259 

1,124 

856 

1,077 
1,565 
1,662 

825 

No.  2 

948 

No.  3 

762 

No.  4 

887 

No.  6 

38         66 
23       105 

1,114 

No.  6 

962 

Total 

1,479 

453 

432 

1,456 

473 

2,747  1    S03 

7,543 

6.498 

t 

FF3- 

IMPROVEMENT  OF  TUG  FORK   OF  BIG  eANDY   RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

Tho  project  for  the  improvement  of  this  stream,  adopted  in  1880, 
provides  for  removing  snags,  rocks,  overhanging  trees,  and  forming 
low  wing  dams  of  loose  stones  at  shoal  places  to  concentrate  and 
deepen  the  water  at  those  places,  so  as  to  aid  light-draft  steamboat, 
pnsh  boat  and  raft  navigation.  The  characteristics  of  the  stream  are 
described  in  the  following-named  annual  reports  of  the  Ohief  of  Engi- 
neers: 1875,  pages  756-769;  1889.  pages  1990-1994,  and  1886,  page  2323. 

For  details  of  the  work  done  during  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith. 

Money  statement. 

Jaly  1, 1S96,  balance  unexpended $2,094.78 

Jane  30, 1897,  amount  expended  daring  fiscal  year 1, 356.03 

Jaly  1,1897,  balance  unexpended 738.75 

{Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899      1, 600. 00 
Submitted  in  compliance  with  requiremeiita  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1877  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


JuneU,  1880 $2, 500 

March  3,1881 2,000 

Angiist  2,1882 5,000 

July  5, 1884 5,000 

Augusts,  1886 3,750 

September  19, 1890 2,500 


July  13,1892 $2,600 

Angnst  18, 1894 2,500 

Juue3,  1806 2,000 

Total 27,750 


report  of  mr.  b.  f.  thomas,  assistant  xnginker. 

United  States  Enginrsr  Ofsice, 

Lauiea,  Ky,,  June  90, 1897,  . 
Major:  I  have  the  honor  to  forward  herewith  my  report  upon  the  improvement  of 
the  Tug  Fork  of  Big  Sandy  River,  West  Virginia  and  Kentucky,  for  the  fiscal  year 
ending  Jnne  30,  1897. 

The  improvements  were  in  charge  of  Fred  McHenry.  A  crew  was  started  out  £ram 
the  month  at  l^uisa  in  August  and  closed  the  work  on  October  30.  The  river  was 
well  cleaned  and  repaired  to  Lick  Shoal;  about  64  miles  above  Louisa,  work  being 
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done  at  Liok  Shoal,  Lawsons,  mouth  of  Pond  Creek,  Williamson,  Turkey  Shoal, 
Sugar  Tree  Falls,  Buffalo  Shoal,  Alley  Island,  Big  Creek  Shoal,  Mount  Sterling 
Shoal,  Pigeon  Shoal,  Long  Branch,  Marrowbone  Creek,  Jennies  C  eek  Shoal,  Silver 
Creek,  Cmms  Milldam,  Calf  Creek,  Whitt  Bar,  and  Lost  Creek.  The  river  was 
placed  in  the  finest  condition  it  has  ever  been,  and,  outside  of  ordinary  repairs, 
caused  by  the  formation  of  new  sna^  and  the  effect  of  Ice  on  the  walls  and  wing 
dams,  it  will  require  but  little  attention. 

The  construction  of  the  Norfolk  and  Western  Railroad  along  the  river  from  the 
mouth  of  Pigeon  to  the  head  renders  the  river  of  much  less  importance  for  steam- 
boat navigation  than  formerly,  as  the  railroad  carries  the  bulk  of  freight.  Below 
Pigeon  the  river  is  still  the  only  means  of  transportation  for  a  distance  of  40  miles, 
and  it  should  be  kept  in  good  navigable  condition. 

For  the  transportation  of  timber  rafts  the  whole  length  of  the  river  is  as  much 
used  as  ever.  With  an  annual  appropriation  of  $1,000  or  $1,500  the  river  can  be  kept 
in  splendid  condition  for  its  trafBc. 

A  summary  of  the  work  done  shows  68  snags,  12  trees,  50  stumps,  998  cubic  yards 
solid  rock,  and  4,220  cubic  yards  loose  rook  removed. 

Respectfully  submitted. 

B.  F.  Thomas,  Asiiatant  Engineer. 

M^j.  James  F.  Gregory, 

Corpe  of  Engineers,  U,  8,  A. 


P  F  4. 

IMPROVEMENT  OF  LEVI8A  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880, 
provides  for  removing  snags,  rocks,  overhanging  trees,  and  forming  low 
wing  dams  of  loose  stones  at  shoal  places,  to  concentrate  and  deepen 
the  water  at  those  places,  so  as  to  aid  light-draft  steamboat,  push-boat, 
and  raft  navigation.  The  characteristics  of  the  stream  are  described 
in  the  following-named  Annual  Reports  of  the  Chief  of  Engineers :  1875, 
pages  756-769;  1876,  pages  140-146;  1884,  pages  1755-1756;  1887,  page 
1902;  1888,  pages  1795-1798;  1889,  pages  1990-1994,  and  1896,  pages 
2320-2321. 

For  details  of  the  work  done  during  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1896  (p.  2321), 
the  necessity  for  the  construction  of  a  dike,  to  cost  about  $10,000,  was 
mentioned;  its  necessity  was  more  fully  explained  on  page  2  22  of  the 
same  report.  The  necessity  for  the  construction  of  the  dike  has  in- 
creased during  the  past  season,  one  steamboat  and  many  rafts  having 
been  destroyed  at  that  point  during  the  last  year. 

Money  statement, 

July  1, 1896,  balance  unexpended $1,107.12 

June  30y  1897,  amount  expended  daring  fisoal  year 1, 013. 05 

July  1,  1897,  balance  unexpended 94.07 

{Amount  that  can  be  profitably  expended  in  fiscal  rear  ending  Jane  30, 1899    11, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


APPBOPRIATIOK8. 


June  14, 1880 $2,500 

March  3, 1881 2,000 

Aagn8t2, 1882 5,000 

July  5, 1885 5,000 

Augusts,  1886 3,750 

September  19, 1890 2,600 

KWG  97 169 


July  13, 1892 $2,500 

August  18,  1894 2,500 

June  3, 1896 1,000 

Total 26,750 
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REPORT  OV  MR.   B.   F.   THOMAS,   ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

LouUa,  Ey,f  June  SO,  1897 • 

Major:  I  hare  the  honor  to  snhmit  herexrith  the  following  report  concerning  the 
improvement  of  Levisa  Fork  of  Big  Sandy  River,  during  the  fiscal  year  ending 
June  30,  1897: 

The  work  was  in  charge  of  Mr.  J.  C.  Butler,  master  of  the  steamer  Fairplaj/.  and 
consisted  of  the  removal  of  Rnags,  trees,  and  other  obstructions  in  the  channel,  and 
the  cleaning  of  shoals,  cutting  of  overhanging  trees,  and  repair  of  wing  dams  and 
walls. 

The  amount  of  monev  available  was  not  snfBcient  to  enter  upon  any  new  work  of 
improvement,  although  several  places  could  be  greatly  benefited,  and  the  work 
done  was  in  the  nature  of  maintenance  rather  than  construction  or  improve- 
ment. The  work  was  commenced  toward  the  last  of  August  and  closed  in  the  last 
of  October,  this  being  usually  the  best  low- water  season.  It  extended  from  Louisa 
to  Huffmau's  warehonse,  2  miles  above  Pikeville,  a  total  distance  of  nearly  90  miles. 
Work  was  done  at  Pikeville.  Long  Shoal,  Grimes  Shoal,  Mouth  of  Big  Mud,  Laynes 
Dam,  Prater  Shoal,  Mouth  or  Beaver,  Sugar  Loaf  >Shoal,  Preetonburg,  Middle  Creek, 
Wireman  Shoal,  Johns  Creek,  Hells  Gate,  Paint  Shoal,  Buffalo  Shoal,  Greasy  Shoal, 
Ward  City,  Red  House  Bend,  White  House  Shoal,  Chestnut  Swirl,  Richardson, 
Georges  Creek,  Torchlight,  Dock  Millers,  Miller  Bend,  and  Three  Mile. 

In  addition  to  cleaning  the  shoals  and  repairing  the  walls  and  wing  dams  at  the 
foregoing  points,  123  snags.  113  trees,  and  48  stumps  were  removed  from  the  chan- 
nel, and  7  trees  were  toppea.  The  quantity  of  solid  rock  blasted  out  was  357  cubic 
yards.  In  cleaning  the  shoals  and  other  work  of  like  character  5,126  cubic  yards  of 
loose  rock  was  taken  out,  about  $900  being  expended. 

In  mv  last  annual  report,  and  also  In  a  letter  of  May  1, 1896,  I  recommended  the 
expenditure  of  about  $10,000  at  Georges  Creek.  This  place  has  gotten  much  worse 
since  that  report,  and  the  steamer  Favorite  was  wrecked  there  during  the  past  winter, 
and  numbers  of  rafts  were  torn  up.  Unless  something  is  done  at  that  point  soon  it 
is  probable  that  it  will  become  the  head  of  steamboat  navigation,  although  there 
are  75  miles  of  navip^able  river  above  it. 

The  recommendation  made  in  my  last  annual  report  that  $10,000  be  expended  there 
is  renewed.  The  recommendation  that  surveys  be  made  at  Middle  Creek  and  BnfiTalo 
Shoal  to  determine  the  nature  and  cost  of  works  required  to  secure  good  navigation, 
which  was  made  in  my  report  of  1896  is  also  renewed.  These  three  points,  Georges 
Creek,  Buffalo,  and  Middle  Creek,  should  all  be  improved  without  delay,  as  many 
of  the  improvements  along  the  river  are  rendered  practically  valueless  at  certain 
seasons  because  these  points  can  not  be  passed. 

Respectfully  submitted. 


Maj.  James  F.  Gregory, 

Corps  of  Engineers,  U,  8,  A, 


B.  F.  TB011A8,  Assistant  Engineer, 


FF  5. 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  original  project  for  the  improvement  of  this  stream,  from  its 
formation  by  the  junction  of  Levisa  and  Tug  forks,  at  Louisa,  Ky., 
down  to  its  mouth  in  the  Ohio,  at  Catlettsburg,  Ky.,  a  distance  of  26 
miles  provided  for  open  river  navigation.  This  project  was  adopted  in 
1878.  In  1880  the  project  was  modified  so  as  to  provide  for  the  con- 
struction of  a  test  lock,  with  a  fixed  dam,  below  the  junction  of  the  two 
forks.  In  1891  the  project  was  changed  so  as  to  provide  for  the  con- 
struction of  a  movable  dam  instead  of  the  fixed  dam. 

The  projects  of  1878  and  1880  were  adopted  consequent  to  the  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1876  (pp. 
756-769). 

Up  to  the  close  of  the  last  fiscal  year  the  lock  at  Louisa  had  been 
completed,  ready  to  receive  the  gates  and  their  operating  machinery^ 
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and  the  masonry  work  of  the  dam,  center  pier,  navigation  pass,  and 
weir  had  been  completed,  ready  to  receive  the  trestles  and  wooden 
needles. 

During  the  past  fiscal  year  the  lock  gates  were  constructed,  put  in 
place,  and  the  operating  machinery  purchased  and  placed,  and  the 
movable  ironwork  for  the  entire  dam  was  purchased  of  John  P.  Mc- 
Ouire,  under  contract  dated  August  12, 1896,  and  put  in  place.  After 
some  difQculty  in  obtaining  the  wooden  needles  of  the  required  quality 
of  soundness,  general  perfection,  and  manufacture  they  were  finally 
purchased,  after  overhauling  the  timber  in  a  large  lumber  yard  in  Chi- 
cago.   The  lock  and  dam  were  opened  to  navigation  January  1, 1897. 

Under  date  of  February  11, 1896, 1  submitted  a  recommendation  pro- 
viding for  certain  changes  in  the  approved  plans  of  the  dam  (Annual 
Eeport,  Chief  of  Engineers,  1896,  p.  2302).  The  report  of  the  Board  of 
Engineer  Officers  convened  to  report  on  the  proposed  changes  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896  (pp.  2302--2318), 
and  under  date  of  May  15, 1896,  the  Chief  of  Engineers  authorized  the 
use  of  sizes  of  iron  then  manufactured  and  the  change  in  form  of  tres- 
tles of  navigable  pass,  so  that  when  lying  down  the  trestles  would  lie 
flat  within  the  other.  The  question  of  raising  the  sill  of  the  navigable 
pass  12  inches  was  directed  to  be  delayed  until  it  had  been  tried  at  its 
then  present  height,  and  the  use  of  needles  for  the  weir  of  the  dam  was 
deemed  advisable,  instead  of  wickets  of  the  form  used  on  the  weir  of 
the  dams  in  the  Great  Kanawha  Biver,  as  recommended  by  me. 

Under  date  of  January  27, 1897, 1  submitted  a  project  for  the  con- 
struction of  a  boom,  about  800  feet  long,  to  be  located  above  the  lock, 
with  which  to  control  and  hold  drift  coming  down  the  stream  in  times 
of  rises,  until  the  dam  could  be  lowered;  this  was  approved  March  24, 
1897.    The  boom  has  been  constructed  and  put  in  use. 

The  characteristics  of  this  stream  are  described  in  the  following- 
named  Annual  Beports  of  the  Chief  of  Engineers :  1875,  pages  756-769 ; 
1876,  pages  140-146;  1884,  pages  1755-1756]  1887,  page  1902;  1889, 
pages  1990-1994;  1896,  pages  2300-2302,  and  the  various  causes  which 
led  to  the  construction  of  a  needle  dam  instead  of  a  fixed  dam,  or  wicket 
dam,  are  explained  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1892,  pages  2101-2108. 

For  details  of  the  work  done  during  the  past  season,  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith, 
marked  A. 

Mr.  Thomas  has  prepared  also  a  detailed  description  of  the  lock  and 
needle  dam,  a  history  of  its  construction,  statements  of  cost,  and  an 
explanation  of  the  methods  employed  to  operate  it;  this  report  is 
marked  B.  Mr.  D.  A.  Watt,  civil  engineer,  of  my  office,  submits  a 
report  illustrating  the  calculations  made  by  him  for  the  trestles  and 
the  needles  of  the  dam;  this  report  is  marked  C. 

As  the  cost  of  this  lock  and  dam  was  materially  increased  by  the 
change  of  project  from  a  fixed  dam  to  a  needle  dam,  and  as  the  appro- 
priations have  been  comparatively  small  in  amount,  and  have  extended 
through  the  period  of  over  fifteen  years,  Mr.  Thomas  has  ])repared,  by 
my  direction,  an  estimate  of  what  it  would  cost  to  build  a  lock  and 
needle  dam,  similar  to  the  one  completed  during  the  past  year  in  the 
Big  Sandy,  assuming  that  it  would  be  free  of  expensive  changes  during 
the  course  of  construction,  etc.  This  report  is  marked  D.  Three  trac- 
ings of  the  drawings  of  the  lock  and  the  needle  dam  and  twelve  photo- 
graphs of  this  lock  and  movable  dam,  taken  on  December  29, 1896,  and 
on  January  2  and  12, 1897,  are  also  forwarded  herewith. 
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Money  statenienU 

Jaly  1,  1896,  balance  unexpended $88,541.95 

Jane  30,  1897,  amount  expended  daring  fiscal  year 32,205.58 

July  1, 1897,  balance  unexpended 6,336. 37 

July  1, 1897,  outstanding  liabilitiea 598.61 

July  1, 1897,  balance  available 5,737.76 

{Amount  that  can  be  profitably  expended  in  fiscal  year  eoding  June  30, 1899      2, 000. 00 
Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


APPROPRIATIONS. 


July  18, 1878 $12,000 

March  3, 1879 12,000 

June  14,1880 50,000 

March  3, 1881 46,000 

August2,  1882 15,000 

July  5, 1884 40,000 

August  5, 1886 22,500 


August  11, 1888 $31,500 

September  19, 1890 31,000 

July  13, 1892 60,000 

August  18,1894 40,000 

June3,1896 30,000 

Total 880.000 


Ahiiract  of  proposals  received  and  opened  July  7, 1896,  for  furnishing  and  delivering  ahaui 
31  steel  trestles  for  improving  Big  Sandy  Mirer,  West  Virginia  and  Kentucky, 


No. 


Kame  snd  address  of  bidder. 


81  steel  tres- 
tlee,  85,250 

pounds 
(per  pound). 


Total. 


John  P.  McOulre,  Cleveland,  Ohio , 

Penn  Bridge  Company,  Beaver  Falls,  Pa. 

Riter  Sc  Conley,  Pitteburg,  Pa 

Geo.  Kinaey  &  Co.,  Cincinnati,  Ohio 


$1,850.00 
1, 674. 38 
2,115.00 
8,701.25 


Contract  awarded  John  P.  McGuire,  Cleyeland,  Ohio. 


Abstract  of  contract  for  improving  Big  Sandy  River,  West  Virginia  and  Kentucky,  in  force 
during  the  fiscal  year  ending  June  SO,  1897. 


Contractor. 

Nature  of  contract. 

Date. 

To  expire. 

John  P.  McGuire 

Aug.  12, 1806 

aOct  1,1896 

a  Extended  to  November  80, 1896;  completed  October  81. 1896. 


A. 

BXPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  BN6INBKR. 

United  States  Engineer  Officb, 

Louisa,  Ky.,  June  SO,  1897, 
Major  :  I  have  the  honor  to  report  upon  the  work  done  on  Big  Sandy  River,  West 
Virginia  and  Kentucky,  for  the  fiscal  year  endlDg  June  30,  1897. 

Buildings. — The  large  lock  house  and  the  addition  to  office,  which  had  been 
inclosed  the  previous  year,  were  plastered  and  completed  ready  for  occupancy,  and 
the  necessary  outbuildings  and  cisterns  were  constnicted,  as  was  also  a  combined 
tool  house  and  blaoksmitn  shop.  The  old  buildings  on  the  lock  side  of  river  were 
all  removed. 
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Chounds.— 'The  ||^oand8  ubont  the  buildings  were  cleaned  of  spall  rock,  whicli  had 
accumulated  during  the  cutting  of  stone,  and  graded;  the  bans  in  front,  down  to 
paving,  was  sodded,  and  the  yards  sown  in  grass;  walks  of  broken  stone  were  built 
along  the  front  and  rear  of  the  yards,  and  a  driveway  of  the  same  material  was  con- 
structed across  the  property  to  the  coal  house  and  shop ;  thrifty  shade  trees  were 
planted  along  the  front  walk  and  roadway  and  along  the  property  lines;  the  cellars 
and  grounds  were  drained  b^  vitrified  tile  leading  to  river  above  and  below  lock. 

Froiection  works, — A  retaining  wall  was  built  on  ledge  above  and  below  land  wall 
of  lock,  the  old  crib  being  removed  for  the  purpose.  The  wall  above  lock  is  379  feet 
long  and  varies  in  height  from  12  inches  to  8  feet,  and  that  below  lock  is  233  feet 
Ions  and  about  4  feet  in  height.  These  walls  form  the  toe  against  which  the  riprap 
andpaving  of  banks  rest.  The  walls  are  of  roughly  cut  pitch-face  stone  laid  in 
cement.  Below  the  bottom  of  walls  the  ledge  is  smoothed  up  for  a  safe  passage  of 
boats.  The  paving  behind  look  was  extended  upstream  46  feet  above  lock.  The 
steps  leading  Irom  lock  to  top  of  bank  were  extended  from  top  of  paving  to  walk 
along  front  of  grounds.  In  cleaning  the  grounds  the  stone  was  used  for  riprapping 
the  bank  near  lower  end  of  property. 

Lock. — New  gates  were  framed  and  placed  in  look,  the  irons  being  taken  from  old 
gates  and  used  as  far  as  practicable.  The  old  upper  gates  had  oeen  previously 
removed,  but  the  lower  ones  were  taken  out  during  this  year.  It  was  necessary  to 
overhaul  all  the  irons  and  recut  the  threads  on  the  bolts,  as  well  as  make  many  addi- 
tional irons.  Iron  hollow  quoins  were  placed  at  upper  gates  where  the  wall  has 
been  cut  down  after  the  change  of  plan  of  dam  made  it  necessary  to  lower  upper 
miter  wall. 

The  wicket  shafts  for  discharging  valves  were  cut  off  to  suit  new  height  of  walls, 
and  new  screens  were  placed  over  wicket  openings,  and  new  gratings  over  wicket 
crabs.  Capstans  for  holding  wickets  in  any  desired  position  were  put  on  and  a 
wicket  which  had  burst  was  replaced;  ladders  were  placed  on  lock  walls;  shutters 
for  a  temporary  dam  were  framed  and  irons  provided  for  same,  and  the  foundation 
and  sills  gotten  ready,  but  owing  to  high  water  they  have  not  been  put  in ;  iron  pins 
for  holding  boats  in  lock  were  placed,  and  the  capstans  for  operating  gates  and 
rollers  upon  which  rack  bars  travel  were  reset;  the  damaged  quoins  in  lower  gate 
coping  were  replaced  with  new  stones,  and  the  whole  coping  of  both  walls  was 
pointed  with  Portland  cement. 

i>am.— Sills  upon  which  to  place  the  trestles  were  bolted  to  pass  masonry,  and  the 
journal  boxes  for  trestles  were  placed  in  pass  after  the  same  had  been  coffered  off 
and  pumped  out.  Great  difficulty  was  encountered  in  maintaining  a  cofferdam 
because  of  the  continued  high  stage  of  water  and  freshets.  The  lower  journal  boxes 
for  weir  trestles  were  also  placed.  The  trestles  were  all  pat  in  and  their  connections 
made  with  masonry  of  lock,  pier,  and  abutment;  gratings  covering  trestle  recesses 
were  placed  on  the  pier  and  abutment :  crabs  for  operating  trestles  were  placed  on  pier 
and  lock  wall;  the  guides  which  hold  the  chain  on  wheel  of  trestle  were  all  reshaped 
to  prevent  catching  of  chain ;  the  guides  on  crabs  were  also  altered.  A  boat  for 
storing  needles,  and  for  use  in  placing  and  removing  them,  was  built,  and  also  a 
rudder  boom  for  protecting  trestles  from  drift  when  dam  is  being  lowered.  The 
needles  were  framed  and  ironed  on  the  works. 

Miscellaneous  work, — ^A  varietv  of  general  work  was  done  during  the  past  year, 
among  which  mav  be  mentioned  the  protection  of  the  bank  above  abutment  against 
leak  by  driving  sneet  piles  and  filling  in  with  rammed  clay,  and  below  abutment  bv 
washing  out  sand  and  replacing  witn  broken  stone.  The  upper  entrance  to  lock 
filled  with  drift  last  summer  and  300  pieces,  consisting  of  cross  ties,  logs,  trees,  etc., 
were  removed.  A  culvert  65  feet  long  was  built  under  embankment  near  lower  end 
of  property  on  West  Virginia  side  of  river  to  carry  off  water  from  a  farm  drain 
which  comes  in  at  this  point.  The  old  boiler  walls  were  torn  down  and  the  brick 
cleaned  and  used  in  the  construction  of  bnildings,  etc.  The  chutes  above  and  below 
lock  were  cleaned  of  all  rock  and  obstructions. 

fVork  remaining  to  le  done. — There  is  but  little  work  remaining  to  be  done  at  this 
lock.  There  is  the  completion  of  the  grading  of  the  ground  on  both  sides  of  the 
river,  the  smoothing  up  of  part  of  the  ledge  below  lock,  and  extension  of  retaining 
wall  on  same,  the  placing  of  shutters  for  temporary  dam  in  lock  and  the  framing  of 
needles  for  the  other  temporary  dam  in  look,  the  construction  of  another  lock  hand's 
dwelling,  the  sodding  of  banks  above  riprap  and  seeding  the  grounds,  the  building 
of  fences  around  the  property,  the  removal  of  old  buildings  and  machinery,  etc., 
and  a  few  small  matters  to  attend  to  which  will  cost  but  little  money. 

Operation  of  look  and  dam, — The  dam  was  completely  raised  for  the  first  time  on 
January  1, 1897,  and  the  first  lockage  was  made  the  next  day;  the  trestles  had  been 
raised  and  lowered  a  number  of  times  previous  to  that.  The  whole  dam  has  been 
put  up  several  times  without  special  difficulty,  and  is  operated  with  great  facility 
and  ease,  but  it  is  too  early  yet  to  determine  its  value  to  navigation. 

Biver  helow  Louisa^  Ky, — There  has  been  nothing  done  toward  the  removal  ol 
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obstrnctions  in  the  channel  between  Louisa  and  the  Ohio  for  several  years,  and 
many  dangerous  snags  have  formed,  which  are  a  constant  menace  to  navigation. 
The  most  tronblesome  of  these  are  at  Savage  Hrnnch,  5  miles  from  the  mouth  of  the 
river,  bnt  there  are  many  others  in  nnmerons  places  in  the  river.  It  is  estimated 
that  this  part  of  the  river  can  be  placed  in  safe  condition  for  $2,000. 

Additional  locks  and  dams, — In  his  annual  report  for  1889,  Maj.  D.  W.  Lockwood, 
Corps  of  Engineers,  recommended  the  appropriation  of  $100,000  for  the  commence- 
ment of  a  lock  and  dam  in  the  Levisa  Fork.  Subsequent  to  this,  and  before  action 
had  been  taken  on  this  recommendation,  the  plan  of  dam  at  Louisa  was  changed, 
the  changes  requiring  considerable  additional  money,  and  the  subject  of  another 
dam  was  dropped.  Now  that  the  original  project  has  been  completed  and  has  so  far 
proven  successful,  the  question  of  additional  looks  and  dams  again  comes  up.  The 
opinions  expressed  by  Major  Lockwood  that  it  would  be  better  to  first  build  those 
locks  reaching  the  coal  field  are  well  founded,  I  think. 

Respectfully  submitted. 

B.  F.  Thomas,  AMaistant  Engineer, 

Maj.  James  F.  Gregort, 

CorpB  of  Engineers,  U,  8,  A, 


Maneuvers  of  dam  at  Louisaf  Ky,,  on  Big  Sandy  River,  West  Virginia  and  Kentucky ,  for 
fiscal  year  ending  June  SO,  1897. 


Haneaver. 

Date. 

Time 
required. 

Bamarke. 

Bailed 

Dec.   81 
Jan.     5 
Jrd.     9 
Jan.   18 
May  12 

May  13 
May  25 
Jane  20 

Jane  80 

Hours. 
8 
8 
5 
8 
10 

8 
0 
6 

lOi 

Needles  placed  ftom  push  boat  with  difficalty. 
No  trouble. 

Lowered 

Raised 

Without  difflciilty. 
Do. 

Lowered 

Ratoed 

Heavy  deposit  on  tresUee;  broke  chain  twice  on  i«cesa 

trestles. 
No  trouble. 

Xjowered,..,.., 

Itaised 

Very  easy  with  five  men. 

Heavy  drift  and  river  rising  rapidly.    Boom  warded  off 

all  but  rails,  brush,  and  chunks. 
12-inch  deposit  on  sill  and  trestles;  broke  chain  twice; 

Lowered 

Raised 

raised  trestles  very  slowly  and  placed  needles  as  fast 
aa  raised,  in  order  to  aconr  out  aaod;  needles  went  in 
without  trouble. 

description  of  lock  and  movable  dam  in  bio  sandy  riyrr,  near  louisa,  kt. 

United  States  Engineer  Office, 

Louisa,  Ky.,  June  SO,  1897. 
Major  :  I  have  the  honor  to  transmit  herewith,  as  a  part  of  my  annual  report,  a 
description  of  the  lock  and  movable  dam  in  the  Big  Sandy  River  at  this  place,  com- 
pleted daring  the  past  year.    Owing  to  the  system  of  small  appropriations  under 
which  this  work  has  been  carried  on  during  a  long  period  of'vears  and  the  fact 
that  the  original  project  for  the  construction  of  a  lock  and  fixed  type  of  dam  was 
changed,  after  the  lock  for  fixed  dam  had  been  completed  and  the  fixed  dam  partially 
built,  so  as  to  provide  for  the  construction  of  a  lock  and  movable  dam,  the  annual 
reports  do  not  well  describe  the  works,  the  means  utilized  in  building  them,  and  the 
reasons  which  lead  to  their  construction  as  they  now  stand.    The  following  descrip- 
tion has  been  arranged  under  the  following  headings: 
I.  General  description. 
II.  Construction. 

III.  Miscellaneous. 

IV.  Detailed  statements  of  cost. 
y.  Maneuvering  the  Needle  Dam. 

I.  GENERAL  DESCRIPTION  OF  THE  VARIOUS  PARTS  OF  THE  COMPLETED  WORK,  WITH 
CAUSES  LEADING  TO  THEIR  ADOPTION. 

GENERAL  DESCRIPTION. 

Location. — The  lock  and  needle  dam  which  have  recently  been  completed  and  put 
into  operation  on  the  Big  Sandy  River,  near  I^ouisa,  Ky.,  are  situated  just  below  the 
lunction  of  the  Levisa  and  Tug  rivers,  which,  uniting  at  this  point,  form  the  Big 
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Sandy,  which  empties  into  the  Ohio  26  miles  north  of  the  junction.  The  Levisa  is 
nayi^ahle  by  steamboats  during  a  good  part  of  the  year  for  a  distance  of  100  miles 
and  the  Tug  for  60  miles.  Beyond  these  points  (and  all  along  these  streams  during 
low  water)  pnshboat  navigation  is  usually  carried  on,  so  that  it  may  be  said  that 
there  is  generally  a  means  of  transportation  for  local  freights  throughout  the  year, 
except  in  periods  of  extreme  low  water,  which  are  usually  of  short  duration. 

Character  of  river. — ^These  two  streams,  with  their  various  tributaries,  traverse  a 
mountainous  territory  the  soil  of  which  is  generally  impregnated  with  sand,  which 
conditions  are  favorable  to  frequent  and  sudden  freshets  carrying  large  quantities 
of  sediment  and  d6bris,  which  often  become  a  source  of  trouble  and  danger  to  naviga- 
tion, particularly  on  the  Big  Sandy  itself,  where  the  back  water  from  the  Ouio 
reduces  the  velocity  of  the  current  and  causes  the  formation  of  sand  bars  and  snngs. 
The  steep  slope  and  porous  nature  of  the  soil  are  unfavorable  to  the  retention  of  water 
for  the  dry  season,  and  the  low- water  discharge  becomes  quite  small.  The  system  of 
regulation  and  maintenance  by  which  these  streams  are  made  navigable  for  a  portion 
of  the  time  is  insuiticient  for  the  increasing  demands  of  commerce,  and  it  is  only  by 
canalization  that  they  can  be  rendered  even  fairly  satisfactory,  ana,  even  then,  evap- 
oration and  leakage  may  partially  defeat  the  objects  in  view. 

Character  of  commerce  to  he  accommodated. — The  greater  portion  of  the  present  com- 
merce is  timber,  either  in  rafts,  orossties,  staves,  or  spokes.  There  is  a  large  unde- 
veloped coal  field,  which,  it  is  expected,  will  greatly  increase  the  river  trade;  and 
the  principal  object  of  the  improvement  instituted  by  the  construction  of  tiiis  dam  is 
for  the  transportation  of  this  coal  out  into  the  Ohio  where  it  can  find  a  market.  In 
determining  the  character  of  dam  to  be  built  it  was  necessary  to  consider  the  present 
and  prospective  demands  of  this  commerce.  To  constrnct  a  stationary  dam  would 
make  it  imperative  for  everything  to  pass  through  the  lock.  This  would  be  most 
injurious  to  the  timber  interests.  There  are  times  when  rafting  tides  are  unfrequent 
and  hundreds  of  rafts  are  awaiting  sufficient  water  to  reach  the  Ohio.  Even  when 
the  long- delayed  rise  comes  it  may  be  of  short  duration.  In  such  cases  a  delay 
of  a  few  days  at  the  lock  might  mean  the  failure  to  reach  the  markets  along  the 
Ohio  and  Mississippi  during  a  whole  season.  The  same  argument  applies  to  the  trans- 
portation of  coal  in  barges.  The  formation  of  a  pool  will  give  ample  depth  of  water 
in  which  to  load  the  coal  as  fast  as  mined  and  a  safe  harbor  for  holding  the  barges. 
It  is  then  ready  to  go  out  to  the  Ohio  whenever  there  is  the  necessary  depth  below 
the  dam.  There  are  many  summer  rises  wherein  this  depth  only  lasts  a  short  time, 
and  shonld  it  be  necessary  to  pass  the  barges  through  the  lock,  the  delay  in  so  doing 
might  sometimes  prevent  their  shipment,  as  well  as  retard  rafts  awaiting  lockage. 
Another  difficnlty  to  be  overcome  was  the  accumulation  of  sand  in  the  quiet  water 
of  the  pool.  Should  bars  form  at  points  where  the  depth  of  water  was  already  barely 
sufficient  for  the  requirements  of  navigation,  the  improvement  would  be  worse  than 
useless.  The  great  amount  of  drift  afloat  on  every  rise  also  rendered  it  probable  that 
snags  would  readily  settle  in  the  pool  and  endanger  the  safety  of  navigation. 

Chiginal  plan  of  improvement, — The  original  project  for  the  construction  of  the  lock 
and  dam  near  Louisa  provided  for  a  masonry  lock  with  fixed  dam  made  of  timber 
cribs  filled  with  stone,  such  as  are  built  on  many  of  our  small  rivers.  The  project 
and  the  causes  leading  to  its  adoption  are  thus  given  by  Maj.  William  £.  Merrill, 
Corps  of  Engineers  (Report  of  the  Chief  of  Engineers,  1879,  p.  1354): 

''A  great  deal  of  good  to  the  rafting  interests  can  be  done  by  a  continuance  of 
the  present  method  of  improvement,  but  no  radical  improvement  is  possible  with- 
out the  construction  of  locks  and  dams.  The  large  deposits  of  excellent  coal  on 
this  river  will  undoubtedly  at  some  day  lead  to  the  establishment  of  a  system  of 
slack  water  in  order  to  bring  it  to  market.  The  amount  of  shifting  sand  that  con- 
tinually flows  down  the  Big  Sandy  indicates  beyond  all  doubt  that  the  only  way 
to  secure  a  permanent  improvement  is  by  the  construction  of  movable  dams,  com- 
mencing at  the  mouth  and  extending  upwards  to  points  where  the  moving  sands 
have  become  manageable.  If  permanent  dams  are  built  in  the  lower  river  the  sand 
deposits  will  ultimately  reduce  the  depths  available  for  navigation,  but  with  a  suc- 
cession of  such  dams  there  will  be  such  a  reduction  of  slope  in  the  pools  as  will,  in 
spite  of  the  sands,  maintain  in  the  channel  a  greater  depth  than  is  now  found  in  the 
natural  river  during  the  season  of  low  water.  In  other  words,  permanent  dams  will 
notably  improve  navigation  when  first  bnilt,  and  this  improvement  will  gradually 
diminish,  bnt  the  ultimate  depth  for  navigation  will  always  be  greater  than  it  is 
now,  and  to  this  extent  the  improvement  will  be  permanent.  If  movable  dams  are 
built,  all  danger  from  deposits  of  sand  is  removed,  because  the  river  will  be  as  free 
during  all  stages  of  over  6  feet  as  it  is  now^  and  the  sands  will  be  washed  down- 
stream just  as  they  are  now.  The  only  objection  to  the  immediate  construction  of 
movable  dams  is  that  they  are  much  more  costly  per  foot  lift  than  fixed  dams.  The 
greatest  lift  from  pool  to  pool  at  present  practicable  with  a  movable  dam  is  6  feet, 
while  10  or  even  12  feet  is  not  excessive  with  a  fixed  dam.  The  method  which  I 
would  recommend,  in  view  of  all  the  circumstances  connected  with  this  river,  is  to 
bnild  a  series  of  fixed  timber  dams  with  masonry  locks,  with  a  view  of  ultimately 
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tnmiDg  the  fixed  dams  into  movable  ODe«.  To  accomplish  this  I  would  take  12  feet 
as  the  Tift  of  each  fixed  dam.  This  would  make  it  uecessary  when  these  dams  were 
made  movable  to  interpolate  a  new  movable  dam  between  each  pair  of  transformed 
dams.  If  this  system  were  carried  out,  when  it  became  necessary  to  make  the 
changes  we  would  only  lose  the  cost  of  the  timber  dafns,  as  the  masonry  locks  would 
be  used  in  connection  with  the  movable  dams.  The  total  cost  of  the  system  would 
be  only  slightly  increased,  and  we  would  have  the  advantage  of  the  immediate  use 
of  the  cheaper  system,  and  the  additional  advantage  of  testing  by  actual  experience 
whether  or  not  fixed  dams  would  answer,  or  which  of  them  would  answer  and  which 
would  not.  The  special  commerce  of  tne  Big  Sandy  that  now  needs  assistance  is 
coal  mining,  an  interest  that  fully  deserves  national  aid,  as  the  whole  country  along 
the  Ohio  and  MissiBsippi  is  interested  in  having  cheap  and  reliable  supplies  of  coaL 
The  present  greatest  drawback  to  coal  mining  on  the  Big  Sandy  is  the  lack  of  any 
pool  of  deep  water  in  which  loaded  barges  can  be  stored  during  low  water.  The 
first  work,  therefore,  that  should  be  undertaken  is  the  creation  of  a  pool  that  will 
be  a  benefit  to  the  mining  interests,  and  to  as  many  others  as  can  be  accommodated. 
It  is  evident  that  the  proper  place  for  this  dam  is  just  below  the  junction  of  the  two 
forks  of  the  Big  Sandy  and  in  the  vicinity  of  the  town  of  Louisa. '' 

Work  under  this  project  was  begun  in  1883  and  carried  forward  at  intervals  under 
various  small  appropriations  for  several  seasons,  resulting  in  the  completion  of  the 
lock,  abutment,  and  part  of  the  fixed  dam.  when,  in  1891,  for  reasons  which  have 
been  given  in  previous  reports,  the  project  tor  a  fixed  dam  was  abandoned  and  that 
for  a  movable  dam  substituted.     (Report  of  Chief  of  Engineers,  1892,  p.  2102.)    . 

Modified  plan  of  improvement, — It  was  these  special  and  difficult  conaitions  which 
in  tbe  first  place  caused  the  project  for  a  stationary  dam  to  be  abandoned,  and,  in 
the  second  place,  led  to  the  modifications  in  the  plans  of  the  movable  dam  after  con- 
siderable progress  had  been  made  on  its  construction.  The  result  is  that  the  works 
as  finally  completed  do  not  present  that  unity  of  appearance  which  should  be 
expected  of  a  structure  built  on  original  plans,  and  the  cost  has  been  greatly  increased 
by  the  numerous  alterations  and  delays. 

The  plan  of  improvement  as  finally  agreed  upon  was  a  lock  of  the  ordinary  pat- 
tern and  a  movable  dam  with  navigable  pnss  having  13  feet  on  its  sill  and  well  hav- 
ing 7  feet,  both  closed  by  needles  supported  against  trestles. 

Choice  of  a  system  of  movahle  dam. — In  choosing  a  system  of  movable  dam  which 
would  most  nearly  satisfy  all  the  conditions  found  upon  this  river,  a  study  was  made 
of  existing  works  of  like  character  in  this  country  and  abroad.  The  navigable 
rivers  of  France,  with  a  single  exception,  the  Rhone,  are  improved  with  movable 
dams,  several  systems  being  in  use.  The  needle  dam  of  Poiree  and  the  wicket  of 
Chanoine  are  the  two  principal  types,  however,  but  the  Desfontaines  drum  wicket, 
the  Girard  hydraulic  shutter,  the  Boule  gate,  and  the  Camere  curtain  are  all  in  use, 
as  is  also  a  type  known  as  the  overhead  bridge  dam,  in  which  all  the  supports  are 
pulled  np  to  a  bridge  spanning  the  stream  when  not  in  use.  In  this  form  of  dam 
curtains  are  used  for  holding  back  the  water,  although  other  means  of  dosing  may 
be  used. 

In  Belgium  the  needle  dam  is  in  favor,  and  has  been  greatly  improved  over  those  in 
France;  in  Russia  quite  an  extended  application  of  the  Boule  gate  has  been  made, 
and  needle  dams  are  also  much  liked ;  in  Prussia  the  overhead  bridge  dam,  with 
gates  instead  of  curtains  for  closing,  has  been  applied ;  in  Germany  there  are  some 
drum  wickets  of  great  size  in  use:  m  the  United  States  there  was  but  one  type,  the 
Chanoine  wicket,  either  in  the  original  form  or  as  modified  by  M.  Pasqueau  at  the 
LaMulatiere  dam  in  France.  The  bear-trap,  the  pioneer  movable  dam,  and  an 
American  invention,  has  been  neglected  so  long  or  tried  under  such  unfavorable 
conditions  that  it  was  scarcely  mentioned  in  the  discussion  of  movable  dams  a  few 
years  ago,  although  it  is  capable,  at  least  with  a  little  assistance  from  another  type, 
of  being  made  successful  on  streams  as  small  as  the  Big  Sandy,  and  probably  for 
those  of  much  greater  width.  In  addition  to  the  types  mentioned  several  other 
forms  have  been  designed  and  suggested.  Some  of  these  have  elements  of  promise, 
but  as  they  have  had  no  practical  application  they  were  not  seriously  considered  in 
the  study.  In  deciding  between  the  systems  proposed  or  in  use  the  following  points 
are  to  be  considered  for  a  dam  at  this  point: 

(1 )  The  unprecedented  lift  sustained  (except  on  bridge  dams). 

(2)  The  sudden  high  and  unexpected  rises  lu  the  stream. 

(3)  The  great  amount  of  drift  carried. 

(4)  The  unusual  quantity  of  sediment  traveling. 

(5)  The  great  difi'erence  in  level  between  high  and  low  water. 

(6)  The  small  low- water  discharge. 

The  high  lift  was  considered  unfavorable  to  the  use  of  needles;  the  sudden  freshets, 
wo  any  form  requiring  much  time  for  maneuvers,  like  the  Boule  gates  or  Camere  cur- 
tains with  trestles ;  the  drift  and  sediment,  to  any  system  having  trestles ;  the  height 
of  high  water  and  the  banks,  to  bridge  dams,  and  the  small  diMcharge  of  the  river, 
to  wicket  dams  of  the  Chanoine  type. 
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Bridge  dams  and  gates  and  oartains  being  considered  impracticable  for  this  loca- 
tion, at  least  as  constructed  abroad,  and  the  bear  traps  not  being  looked  upon  with 
favor  for  a  river  where  any  dam  is  considered  more  or  less  an  experiment,  the  choice 
was  narrowed  down  to  the  Chanoiue  wicket  or  Poiree  needle,  and  it  was  finally 
decided  to  bnild  a  needle  dam  sustaining  a  considerably  greater  head  than  that 
which  had  been  attained  in  the  high  needle  dams  on  the  Belgian  Mense  or  elsewhere, 
so  far  as  known.  * 

Campoiition  of  works, — With  the  foregoing  general  remarks  npon  the  location,  con- 
ditions, plans,  and  projects  I  will  now  proceed  to  a  more  complete  description  of 
the  details  of  the  various  parts  of  the  works,  methods  of  construction,  cost,  etc. 

The  works  as  constructed  comprise  the  following : 

(1)  A  lock  in  the  right  or  West  Virginia  bank  52  feet  wide,  256  feet  long  over  all. 

(2)  A  navigation  pass  next  the  lock  130  feet  long. 

(H)  A  weir  140  feet  long,  separated  from  the  navigation  pass  by  a  pier  12  feet  wide 
and  terminating  in  an  abutment  17  feet  6  inches  wide  in  the  left  or  Kentucky  bank. 

The  total  length  of  foundation  masonry,  including  the  width  of  lock  chamber  and 
walls  and  omitting  wing  walls,  is  about  400  feet,  or  about  the  original  width  of  the 
river  at  the  level  of  the  top  of  the  lock  walls. 

Stone. — ^The  stone  used  for  the  whole  work  was  furnished  by  contract  ftom  the 
best  quality  of  sandstone  to  be  found  in  this  locality.  A  statement  of  the  qnauti- 
tiea  of  each  class,  with  cost,  is  given  below : 


Stone. 


Speoial' 

Iiressedfaoe 
Pitch  face... 

Bqnared 

Backing 

DoT 

Total.. 


Cable 
yardB. 


758.42 
1,552.46 

803.42 
2,002.66 
2,932.68 
8, 136. 81 


11,186.52 


Price. 


$14.25 
7.50 
6.60 
5.50 
5.00 
4.00 


TotaL 


$11,104.23 
11,643.45 
6.222.23 
11,014.66 
14,663.40 
12,547.25 


66,285.22 


DESCRIPTION  IK  DETAIL. 


LOCK. 


Fixing  the  dimennone, — Aside  from  the  cost,  the  principal  considerations  in  deter- 
mining the  dimensions  of  a  lock  should  be  the  size  of  the  craft  and  the  character 
and  amount  of  commerce  to  be  passed  through  it.  While  tiie  width  of  this  lock 
was  evidently  determined  in  accordance  with  this  view,  it  is  not  so  clear  by  what 
means  the  length  was  adopted,  as  the  lock  is  too  short  for  two  barges  end  to  end 
and  too  long  for  one,  and  is  also  too  short  for  a  boat  with  barge  ahead  and  for  the 
longest  rafts  as  usually  made  on  this  river.  A  lock  with  an  available  length  of  255 
feet  would  answer  the  purpose  much  more  completely  than  does  this,  as  this  would 
admit  a  towboat  with  two  barges  ahead  and  one  alongside.  I'he  width  of  the  lock 
is  ample  for  two  25-feet  barges  side  by  side,  and,  with  the  length  as  suggested,  a 
boat  with  three  barges,  or  two  rafts,  or  four  barges  could  be  passed  at  one  lockage. 
However,  with  a  movable  dam  there  is  not  so  much  need  of  a  large  lock,  as  tne 
greater  quantity  of  commerce  will  be  through  the  dam. 

Character  of  foundation . — The  original  idea  was  to  locate  the  lock  so  that  the  inside 
of  land  wall  would  be  near  low-water  mark,  and  the  contract  for  stone  was  made  for 
this  location.  It  was  found',  however,  upon  a  further  study  of  the  site,  that  this 
location  would  greatly  narrow  the  river,  and,  as  the  project  was  for  a  stationary 
dam,  so  restrict  its  waterway  as  to  probably  cause  serious  trouble  in  flood  times, 
and  it  was  therefore  decided  to  place  the  lock  about  90  feet  farther  in  the  bank. 
This  was  doue  the  more  willingly,  because  the  bed  rock  has  a  decided  declivity  just 
outside  the  low-water  line.,  and  to  have  built  on  the  original  site  would  have  required 
very  much  more  stone,  particularly  should  the  bed  rock  be  so  fissured  as  to  require 
a  door  in  the  lock  chamber.  While  the  new  location  materially  decreased  the 
quantity  of  masonry  in  the  lock,  it  greatly  increased  the  amout  of  solid  rock  and 
earth  to  be  excavated,  both  for  the  lock  itself  and  its  approaches,  as  the  bed  rock 
showed  above  low  water  at  about  the  face  line  of  river  wall  and  was  16  to  20  feet 
higher  at  back  of  land  wall. 

DefictHption, — The  lock,  which  is  of  saudstone  masonry,  is  255  foet  in  length,  with 
a  distance  between  auoins  of  190  feet,  and  is  52  feet  in  width.  The  walls  originally 
stotMl  28  feet  above  tne  lower  miter  sill  level,  but  were  lowered  7  feet  after  the  plan 
of  dam  was  changed.  The  chamber  faces  of  lock  walls  are  vertical  and  are  crandall- 
faced ;  the  outer  faces  are  *' stepped"  at  each  course,  and  are  of  pitch-faced  masonry; 
the  ends  are  also  of  pitch  face  and  are  vertical.    The  bases  of  the  land  wall  and  of 
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that  part  of  the  river  wall  adjacent  to  the  chamher  are  15  feet  wide,  and  thoee  parte 
of  the  river  wall  ahoat  the  gates  and  above  the  upper  gate  and  below  the  lower  one 
have  a  base  of  21  feet.  The  coping  along  chamber  is  7  feet  6  inches  on  each  wall, 
while  on  the  larger  portions  it  is  15  feet  6  inches  on  river  wall  and  15  feet  on  land 
wall.    Wing  walls  project  from  each  end  of  land  wall  into  bank. 

The  lower  miter  sill  was  placed  9  inches  below  the  low-water  mark  of  1883,  and 
the  upper  one  10  feet  above  the  lower.  The  change  in  plan  caused  the  difference  in 
level  to  be  reduced  to  2  feet. 

The  gates  are  of  wood  and  are  of  the  miter  pattern.    They  are  operated  by  hand. 

Temporal^  datM. — Means  for  cofTerinfl;  the  lock  are  provided  in  a  needle  dam  at  one 
end  of  lock,  and  a  shutter  dam  at  the  opposite  end.  The  needle  dam  has  threo 
trestles  fastened  to  the  lock  floor,  which,  when  raised,  support  a  beam  near  their 
ends.  This  beam  also  enters  the  walls  at  its  ends  and  is  there  supported.  A  heavy 
oak  sill  is  bolted  to  the  bed  rock  across  the  lock  along  one  side  of  these  trestles  and 
the  needles  are  supported  by  this  sill  at  bottom  and  by  the  beam,  just  mentioned,  at 
top.  A  movable  walk  way  is  provided  on  top  the  trestles  for  use  in  handling  the 
needles  or  communication  between  the  walls. 

The  shutter  dam  consists  of  13  shutters  3  feet  8  inches  wide,  hinged  to  the  floor 
and  supported  by  props  resting  against  hurters  placed  in  the  floor  masonry.  The 
heads  of  these  props  are  hinged  to  shafts  made  fast  to  the  shutters  near  th<)  middle  of 
their  height.  This  dam  may  be  raised  from  a  boat  or  from  lock  wall  with  a  crab  or 
capstan. 

The  cost  of  lock,  including  eyerything  properly  chargeable,  was  $120,371.81. 

MOVABLE  DAM. 

General  description  of  a  needle  dam, — A  needle  dam  consists  of  (1)  a  row  of  trestles 
placed  parallel  with  the  current,  turning  in  castings  fixed  to  the  floor  and  connected 
with  one  another  in  the  upper  part,  when  they  are  upright,  by  bars  and  walk  way, 
and  (2)  wooden  needles  placed  close  together  against  the  upstream  side,  resting  od 
a  sill  at  the  bottom  and  on  the  connecting  bars  at  the  top.  When  not  in  use  the 
trestles  are  lowered  to  the  floor  where  they  are  protected  ftom  injury  by  the  sill 
which  supports  the  bottom  of  the  needles  when  up,  and  the  needles  are  removed  to 
a  safe  place  for  storage.  Heretofore  the  placing  of  the  needles  has  been  done  by 
hand,  and  their  sizes  have  necessarily  been  such  as  one  man  can  conveniently  handle. 
The  trestles  have  heretofore  been  raised  by  a  portable  crab  carried  along  the  footway . 
The  earlier  needle  dams  sustained  pressures  of  less  than  4  feet,  but  their  sizes  were 
gradually  increased  until  the  heads,  in  extreme  cases,  were  more  than  doubled  dur- 
ing certain  seasons.  The  needles  on  the  dams  of  the  Belgian  Mouse,  which  is  prob- 
ably the  best  foreign  example  of  improved  needle  dams,  are  3^  inches  wide,  4f  inches 
thick,  and  12  feet  4  inches  long,  and  weigh  55  pounds  each.  The  pool  level  is  10 
feet  2  inches  above  the  sill  of  the  pass,  and  the  maximum  head  may  reach  8^  feet. 

Dimensione  and  their  determination. — The  successful  working  of  a  movable  dam 
depends  to  a  considerable  extent  upon  the  height  of  its  sill  and  the  length  of  ite 
waterway ;  that  is,  the  fixed  parts  should  cause  very  little  fall  over  their  crests  when 
the  movable  parts  have  been  taken  out,  otherwise  navigation  will  be  interfered  with 
at  the  stage  just  preceding  that  which  necessitates  the  raising  of  the  dam. 

The  dam  at  this  place  is  divided  by  a  pier  into  two  parts,  the  Navigation  Pass  and 
the  Wier.  The  purpose  of  the  former,  as  its  name  implies,  is  to  accommodate  navi- 
gation, while  that  of  the  latter  is  for  the  passage  of  surplus  water.  The  pass  is  130 
feet  long  with  its  sill  about  1  foot  below  the  low- water  line  of  recent  years  and  at 
the  low- water  mark  of  1883. 

The  Weir  is  140  feet  in  length  and  its  sill  is  6  feet  above  that  of  the  pass.  The  nor- 
mal height  of  pool  is  13  feet  above  the  pass  sill. 

The  total  cost  of  movable  dam,  including  every  item  that  should  be  charged  to  the 
construction  of  pass,  weir,  pier,  and  abutment,  was  $73,697.74,  or  $245.66  per  linear 
foot.    Of  this  the  substructure  cost  $226.48  and  the  superstructure  $19.18  per  foot. 

Report  of  Maj,  D,  W,  Lockwood,  Corps  of  Engineers. — The  considerations  which  led 
to  the  adoption  of  the  dimensions  ^iven  the  parts  of  this  dam  are  set  forth  in  a  partial 
report  which  has  not  been  published,  made  by  Maj.  D.  W.  Lock  wood,  Corps  of 
Engineers,  to  the  Chief  of  Engineers,  dated  March  1,  1893,  an  extract  from  which  is 
as  follows: 

''  The  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by  Special  Orders 
No.  31,  headquarters  Corps  of  Engineers,  Washington,  D.  C,  May  20,  1891,  'to  con- 
sider and  report  upon  the  subject  of  the  dam  to  be  built  in  the  Big  Sandy  River  near 
Louisa,  Ky.,'  in  its  report  dated  November  20,  1894,  states  as  follows:  'After  a  full 
and  careful  consideration  of  all  the  elements  determining  a  decision,  the  Board  are 
of  opinion  that  the  best  type  of  dam  for  the  site  at  Louisa  is  a  needle  dam,  and  they 
recommend  the  substitution  of  that  type  for  the  fixed  dam.  It  is  further  recom- 
mended that  the  height  of  the  dam  from  the  sill  of  the  pass  to  the  top  of  the  wickets 
be  fixed  at  13  feet,  and  that  the  dam  be  built  across  the  river  opposite  the  tail  wall 
of  the  lock  as  is  done  in  our  practice,  leaving  all  other  details  to  be  wrought  out  by 
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the  officer  in  charge.'  This  recommendation  of  the  Board  was  approved  by  the  Chief 
of  Engineers  under  date  of  November  20,  1891. 

''As  the  Big  Sandy  is  sabject  to  sadden  changes,  i.  e.,  to  rises  of  various  heights 
which  frequently  run  out  in  a  very  short  time,  it  is  important  that  the  character  of 
the  construction  of  the  dam  be  such  that  it  can  be  operated  rapidly,  and  within  cer- 
tain limits  as  to  rises,  without  interruption  of  communication  between  the  banks. 

"  The  dams  on  the  Meuse  have  footbridges  raised  18  inches  above  the  normal  level 
of  the  pool,  so  that  a  slight  rise  will  not  flood  it  and  thus  cut  off  communication 
across  the  river.  These  dams,  however,  have  the  pass  only  closed  by  needles,  the 
weir  being  furnished  with  Chanoine  wickets. 

*'This  plan  would  hardly  work  on  the  Big  Sandy,  as  the  low- water  discharge 
would  not  be  sufficient  to  supply  the  leakage,  even  with  the  joints  between  the 
wicket«  covered;  at  certain  stages,  also,  there  is  considerable  drift  in  the  stream, 
and  this  could  not  pass  by  the  weir  with  the  wickets  en  bascule,  while  in  the  case  of 
a  weir  closed  by  needles  these  can  be  removed,  and  as  many  trestles  next  the  abut- 
ment as  may  be  found  necessarv  can  be  lowered  to  permit  the  drift  to  pass. 

"The  type  of  dam  adopted  for  the  Big  Sandy  is  similar  to  that  employed  on 
the  Meuse  for  closing  the  passes.  The  trestles,  however,  instead  of  being  forged 
out  of  iron  with  a  rectangular  cross  section,  are  built  of  channel  iron  joined  by 
gussets  and  rivets.  A  different  escape  for  the  bar  supporting  the  upper  ends  of  the 
needles,  the  design  of  Mr.  B.  F.  Thomas,  assistant  engineer,  has  also  been  adopted. 
The  trestles  are  spaced  4  feet  apart  between  centers. 

"The  dam  is  divided  into  two  parts,  separated  by  a  pier,  the  Navigable  Pass, 
through  which  the  commerce  of  the  river  will  pass  when  the  natural  stage  is  suffi- 
ciently high,  its  sill  being  placed  at  or  below  the  level  of  the  highest  natural  obstruc- 
tion in  the  river,  and  the  weir,  the  sill  of  which  is  placed  considerably  higher  than 
that  of  the  pass.  One  of  the  functions  of  the  latter  is  to  carry  off  the  surplus  water 
beyond  what  is  required  to  maintain  the  pool,  at  least  for  stages  up  to  the  one  at 
which  the  natural  river  is  navigable,  and  when  the  dam  can  be  lowered  entirely. 

"In  determining  the  length  of  sill  of  pass,  the  conditions  that  determine  it  are 
that  it  shall  present  an  opening  that  can  be  readily  run  by  rafts  and  tows  of  the 
kind  that  can  navigate  the  Big  Sandy  descending,  and  steamboats  going  upstream, 
while  considerations  of  economv  require  that  it  snail  be  as  short  as  possiule  consist- 
ent with  the  service  required  of  it. 

"To  satisfy  the  first  condition,  it  is  thought  that  the  pass  should  have  an  opening 
of  130  feet.  During  the  season  of  1891,  the  lowest  water  recorded  was  1.25  feet  above 
the  low- water  level  at  the  time  the  lock  was  built,  and  the  discharge,  160  cubic  feet 
per  second,  would  indicate  a  close  approximation  to  lowest  water.  With  the  gauge 
reading  1.25  there  were  from  8  to  10  inches  of  water  on  the  principal  shoals,  so  it  is 
concluded  that  if  the  sill  of  the  pass  be  placed  at  the  level  of  low  water,  as  origi- 
nally determined,  or  0.75  of  a  foot  above  the  lower  miter  sill  of  the  lock,  it  will  sat- 
isfy the  condition  of  not  being  an  additional  obstruction. 

"  The  elevation  of  the  sill  of  the  pass  being  determined,  as  well  its  length,  the  next 
question  to  be  settled  is  the  difference  of  level  between  the  sills  of  the  pass  and 
weir.  As  the  head-bay  and  gate  recesses  would  be  liable  to  sand  up,  and  a  deposit 
of  sand  occur  in  the  partially  dead  water  below  the  lock  should  the  gates  be  closed 
while  the  pass  is  open,  the  area  of  discharge  throufi:h  the  lock  may  be  taken  into 
account  in  the  determination  of  the  height  of  the  sill  of  the  weir,  as  this  elevation 
results  from  the  consideration  of  the  discharge  of  the  river,  and  the  area  of  dis- 
charge through  the  pass  and  lock  up  to  the  stage  which  just  covers  the  sill  of  the 
weir,  with  the  condition  imposed  that  the  swell  head,  produced  by  the  partial  con- 
traction of  discharge  area,  shall  not  be  sufficient  to  seriously  interfere  with  naviga- 
tion up  or  down. 

"During  the  season  of  1891  discharges,  areas  of  discharge,  and  mean  velocities 
were  measured  through  two  rises.  The  first  reached  a  heignt  of  11.15  feet,  July  25, 
and  the  second  a  height  of  15.45  feet,  August  25. 

"The  discharge  and  mean  velocities  deduced  from  observations  made  during  the 
rise  of  August  &,  taken  on  account  of  its  greater  range  and  also  because  the  dis- 
charges for  stages  up  to  the  probable  elevation  of  the  sill  of  the  weir  are  greater 
than  those  obtained  in  the  first  case,  are  as  follows : 


Stage. 

Dlschsrge. 

Mean  veloc- 
ity per 
second. 

Stage. 

Discbarge. 

Mean  veloc- 
ity per 
second. 

6fe«t 

Oubie/eet. 
3,310 
4,010 
0,882 
7.760 
0,088 
10,626 

Feet. 
2.72 
2.00 
3.21 
8.42 
8.66 
8.72 

11  feet 

Cubic  feet. 
12,585 
14.238 
16.038 
18,000 
20,850 
21,600 

Feet. 
4.06 

6feet       

,  12  feet 

4.21 

7feot 

1  13  feet 

4.30 

Hfoet     •• 

'  14  feet 

4.64 

9  feet 

15  feet 

4.71 

10  feet 

16. 46  feet 

4.70 
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''ABsaming  a  value  of  0.5  of  a  foot  for  the  swell  head,  the  qaestion  then  is  to 
determine  the  maximum  stage  of  the  river,  the  discharge  corresponding  to  which 
will  pass  through  the  pass  and  lock  without  causing  an  increase  in  depth  of  water 
above  the  dam  over  that  below  the  dam  exceeding  0.5  of  a  foot.  This  will  give  the 
elevation  of  the  sill  of  the  weir  above  the  sill  of  the  pass. 

'<  To  determine  this  the  Chanoine  formula  of  page  86,  ''Canalisation  de  la  Mense/' 
is  used,  to  wit:  ________ 

"Q  =  M(LH+ L'  H')l^2^(Z+*);  in  which 

«Q  =  discharge  of  river  per  second; 

"M  =  constant  depending  on  stage; 

"L  =  length  of  pass; 

"L'=  length  of  weir; 

''H  =  height  of  water  below  dam  above  sill  of  pass = stage  in  this  case; 

''H'=  height  of  water  below  dam  above  sill  of  weir; 

<<  A  =  height  due  to  velocity  of  approach  =  or. 

For  any  stage  H  the  discharge  through  the  pass  will  be  Q'=  M  (130 .  H) 
V2g  (Z+fc),  and  through  the  lock  Q"=M  [52  (H— 1.25)]  V2g  (Z  h),  as  the  upper 
miter  sill  is  1.25  feet  higher  than  the  sill  of  pass,  so  that  for  the  p^ies  and  lock 
Q=Q'-fQ"=M(182H— 65)i/2^(Z+A),  for  H=5feet,  M=.703,  V=2.72  feet,  and  the 
equation  becomes  Q=.703x845x8.02x. 784=3, 735  cubic  feet,  which  is  considerably 
greater  than  the  discharge  corresponding  to  a  &.foot  stage.  Making  H  in  the  formula 
equal  to  6  feet,  M  becomes  equal  to  .71,  y=2.99  feet,  and  there  results  Q=0.71x 
1027x8.02x0.8=4678  for  the  discharge  by  the  lock  and  pass  with  a  swell  head  of 
0.5  of  a  foot.  Z  being  taken  equal  to  0.5  of  a  foot  and  the  sill  of  the  weir  beine  6 
feet  above  that  of  the  pass,  at  a  6-foot  stage  the  discharge  over  the  weir  will  be 
L'  xO.45  X  8.02  x0.5|.  Taking  L'  equal  to  140  feet,  the  discharge  over  the  weir  becomes 
equal  to  180  cubic  feet  per  second,  so  that  the  quantity  of  water  that  can  pass  the 
dam  per  second,  the  lock  gates  being  open,  without  producing  a  greater  swell  head 
than  0.5  of  foot  is  4,858  cubic  feet.  The  discharge  of  the  river  corresponding  to  a 
6-foot  stage  is  4,910  cubic  feet  per  second,  so  that  the  swell  head  corresponding  to 
this  discharge  would  be  but  little  in  excess  of  0.5  of  a  foot. 

"In  determining  the  length  of  the  weir  the  following  conditions  must  be  satisfied: 
First,  the  area  of  discharge  afforded  by  the  weir  must  be  sufficient,  when  taken  in 
connection  with  those  of  the  pass  and  lock,  to  permit  the  passage  of  discharges  cor- 
responding to  all  stages  up  to  the  level  of  the  t.op  of  pier  and  abutment  without  caus- 
ing a  greater  swell  bead  than  0.5  of  a  foot;  second,  the  discharge  area  of  the  weir 
should  be  sufficient  to  pass  all  discharges  corresponding  to  stages  up  to  that  at  which 
the  natural  river  is  navigable  without  the  removal  of  any  needles  from  the  pass.  It 
m&j  be  stated,  however,  that  the  second  condition  will  be  satisfied  by  a  length  of 
weir  that  will  satisfy  the  first. 

"To  determine  the  length  of  the  weir,  the  elevation  of  its  sill  being  fixed,  the 
formula  of  Chanoine  modified  to  take  into  account  the  discharge  through  the  lock 
is  used,  to  wit :  

"  Q =M[LH+52(H— 1.25)-fL'H']\/2^(Z-f  fc) ;  or,  substituting  for  L  its  value  already 
determined,  130  feet,  the  formula  becomes  Q=M(182H— 65+L'H')'v/2y(Z-f  A);  mak- 
ing H  equal  to  7  feet,  H'  becomes  equal  to  1  foot  and  the  formnia  becomes  Q=M 
(12094-Ja')V2g{Z-\-h).  For  a  stage  of  7  feet  Q=6,362  cubic  feet,  M=.73,  fc= 
V«      r3.21)«  4 

g-  =  ^-^i-=0.160  and  (Z-|-fc)^=0.812,  whence  L'  becomes  equal  to  129.8  feet. 

"  For  high  stages  the  formula  of  Chanoine  and  de  Lagrene,  on  page  88,  Canalisa- 

g5 — 1  Js^,  in  which  Z= swell  head,  V= 

mean  velocity  before  construction  of  works,  S= discharge  area  of  river  before  con- 
struction of  works,  S'=:  discharge  area  after  construction  of  works  =  LH-{-L'HS  and 
1.5  is  a  constant  for  cases  where  the  lock  ^ates  are  open.  Transforming  the  above 
equation  and  substituting  for  2g  and  Z  their  values  64.3  and  0.5,  respectively,  there 

results  S^=/32  154-1  svT)'  ^^^  *^®  highest  stage  observed  H =16.45  feet,  H'=9.45 
feet,  y =4.7  feet,  and  S=4,576  square  feet,  and  S'=  LH+L'H'=3,260  square  feet  = 
2,008.5  square  feet-t-9.45  L',  whence  L'=  132.4  feet. 

''As  the  stage  that  would  Just  cover  the  pier  and  abutment  is  16.5  feet,  it  is 
thought  best  to  fix  the  length  of  the  weir  at  140  feet,  particularly  as  the  rises  in  the 
Sandy  during  the  summer  are  generally  quite  sudden  when  the  Ohio  is  apt  to  be  low. 

"With  the  sill  of  the  pass  at  low- water  level  and  130  feet  long,  the  sill  of  the 
weir  6  feet  above  that  of  the  pass  and  140  feet  long,  for  the  8-foot  stage  Z  becomes 
equal  to  0.53  of  a  foot,  for  the  9- foot  stage  it  is  less  than  0.5  of  a  foot,  and  when  the 
pier  and  abutment  are  submerged  Z  will  not  exceed  0.5  of  a  foot  appreciably.   *   •   •  » 
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Jiiiiora(tott».~The  aiTanffementa  proposed  in  the  foregoing  report  were  maintained, 
except  that,  instead  of  adopting  tne  design  of  trestles  proposed  another,  requiring 
less  height  of  sill  for  its  protection,  was  ased.  This  form  of  trestle  was  inyented 
by  the  writer  several  years  since,  but  this  is  its  first  practical  application.  It 
does  not  superpose  and  requires  but  little  depth  of  recess. 

This  change  of  plan  was  broa^ht  about  by  the  discovery  that  the  recess  below  the 
pass  sill  was  constantly  filled  with  sand,  ^avel,  and  stones,  and  it  was  believed  it 
would  be  impracticable  to  keep  it  sufficiently  clean  to  properly  maneuver  the 
trestles. 

The  new  form  of  trestle  suppressed  the  axle  and  diagonal  bracing  of  the  old  and 
gives  a  decided  inclination  to  the  posts  and  permits  the  trestles  to  lie  one  within 
another  when  down,  instead  of  piling  up  on  each  other  as  in  the  old  form.  Thus  it 
is  that  a  sill  of  sufficient  height  to  protect  one  protects  all,  and  a  very  shallow  recess 
answers  the  purpose  and  greatly  reduces  the  liability  to  sand  up. 

The  method  of  maneuvering  the  trestles  was  also  changed  from  that  in  general 
use. 

In  the  maneuvers  of  the  trestles  as  heretofore  generally  practiced  a  chain  is 
attached  to  each  trestle  and  a  crab  is  moved  along  the  foot  bridge,  winding  in  the 
whole  length  of  chain  in  order  to  raise  the  trestle.  At  best  this  is  slow  and  labo- 
rious. The  new  method  connects  all  trestles  by  a  continuous  chain,  which,  when 
wound  over  a  chain  wheel  on  a  crab  located  at  lock  wall,  will  successively  bring  the 
trestles  into  position  by  the  winding  in  of  a  very  short  length  of  chain. 

There  are  several  modifications  in  the  original  designs  of  the  trestles  made  with  a 
view  to  reducing  the  time  of  maneuvering,  out  they  are  of  little  importance  and  wiU 
not  be  specially  mentioned  here. 

To  meet  the  unprecedented  conditions  in  a  needle  dam  of  a  depth  of  pool  of  13  feet 
on  the  sill  with  very  little  downstream  pressure  and  with  the  chance  of  the  head 
being  increased  1  foot  at  times  by  the  sudden  appearance  of  a  freshet  which  might 
materially  raise  the  level  of  the  upper  pool  before  the  dam  could  be  lowered,  it  was 
necessary  to  provide  needles  of  much  greater  thickness  and  width  than  are  in  use 
elsewhere.  In  order  to  handle  needles  of  this  size  the  old  method  of  placing  by  hand 
was  out  of  the  question,  and  it  was  necessary  to  devise  a  new  method.  This  was 
accomplished  by  placing  suitable  machinery  on  a  boat,  which  boat  is  used  as  a  store- 
house for  the  needles  when  not  in  use. 

Character  of  foundation, — The  dam  is  founded  on  sandstone  varying  in  depth  below 
low  water  of  from  3  feet  at  lock  wall  to  24  feet  at  abutment.  The  material  overlying 
this  rock  was  largely  sand  and  clay,  but  the  part  underlying  the  weir  was  covered 
with  a  4-foot  layer  of  gravel  and  small  bowlders.  The  rock  was  rather  soft  on  top 
and  at  places  shelly  and  filled  with  coal  seams.  The  soft  and  shelly  parts  and  coal 
were  all  removed,  and  the  bed  prepared  was  a  fairly  good  foundation  upon  which  to 
build. 

Substructure, — The  substructure  is  of  concrete  and  sandstone  masonry.  In  the  pass 
it  is  22  feet  and  in  the  weir  17  feet  wide  at  coping.  The  pass  masonry  averages  about 
12  feet  in  height  and  the  weir  about  24  feet.  Immediately  overlying  the  bed  rock  is 
placed  a  layer  of  concrete  varying  in  thickness,  but  averaging  about  4  feet.  On  tins 
bed  of  concrete  and  near  ite  upstream  and  downstream  edges  are  bnilt  two  parallel 
masonry  walls.    The  space  between  these  walls  is  filled  with  broken  stone  to  within 

7  feet  of  coping  and  above  this  is  concrete,  and  the  whole  is  coped  at  top  to  receive 
the  superstructure.  Toward  the  upstream  side  the  masonry  is  raised  and  a  sill  is 
fastened  for  the  support  of  needles  and  protection  of  trestles. 

Treetlee. — The  pass  is  closed  by  31  and  the  weir  by  34  steel  trestles,  spaced  4  feet 
between  centers.  These  trestles  terminate  in  eyes  at  bottom  and  are  connected  to 
Journal  boxes  by  pins.  The  pass  trestles  are  15  feet  2  inches  high  and  weigh  1,140 
pounds,  and  the  weir  9  feet  8  inches  in  height  and  weigh  920  pounds,  and  have  a 
base  of  9  feet  10^  inches  and  6  feet  5  inches,  respectively.    The  width  on  top  is  3  feet 

8  inches,  and  the  floor  or  walk  way  is  3  feet  2  inches.  The  trestle  frame  is  made  of 
4-inch  steel  channels  weighing  7.25  pounds  per  foot.  The  upstream  post  is  single. 
The  downstream  post  is  made  of  two  pieces  set  apart  and  braced  together.  These 
two  channels  are  close  together  at  bottom  and  diverge  toward  top  so  that  one  of 
them  comes  to  the  upstream  post  at  level  of  connecting  bar,  above  which  point  it  is 
riveted  to  the  upstream  post,  and  the  other  goes  to  the  top  of  trestle.  They  are 
assembled  by  gusset  plates  and  rivets.  The  frame  thus  formed  is  connected  by  two 
horizontal  braces  made  of  angle  iron  and  riveted  to  the  outside.  A  suitable  bracket 
frame  for  carrying  the  floor  is  also  riveted  to  the  outside  of  the  main  trestle  head. 
The  bar  which  forms  the  upper  support  of  needles  and  connects  one  trestle  with 
another  when  all  are  standing  is  hinged  vertically  at  pool  level  so  as  to  swing  hori- 
zontally. The  opposite  end  is  formed  into  a  hook  on  its  upstream  side  which  engages 
with  a  lip  or  projection  on  the  next  trestle.  It  is  held  in  this  position  by  a  crank- 
shaped  rod  known  as  the  Jack  post,  which  may  be  turned  from  the  walk  way  by  a 
wrench  when  it  is  desired  to  let  the  bar  swing  free,  the  hook  end  passing  through 
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the  spaoe  formed  by  bending  the  post.    When  in  nee  the  poet  is  held  from  tarning  by 
a  latch  which  is  raised  out  when  the  wrench  is  dropped  over  the  head  of  the  pcNst. 

The  trestles  are  connected  at  top  with  sheet-iron  noors  hinged  to  and  falling  with 
them.  The  opposite  end  hooks  into  the  next  trestle  at  two  points,  and  a  latch,  moved 
by  the  foot,  holds  each  section  in  position.  Thus  the  trestles  are  rigidly  connected 
by  two  independent  constructions,  and  there  is  still  a  third,  the  maneuvering  chain. 
The  cost  of  trestles  and  their  connections  with  masonry  was  $3,344.64. 

In  a  frame  bolted  into  the  head  of  each  trestle  is  a  combined  ratchet  and  chain 
wheel  turning  on  a  horizontal  axis.  Over  this  wheel  a  chain  passes  from  one  end  of 
the  pass  to  the  other  and  auother  chain  for  the  weir.  One  end  of  this  ehain  is 
fastened  to  the  last  trestle,  the  one  next  the  pier  in  pass  and  abutment  in  weir.  The 
opposite  end  is  wound  on  a  chain  crab  located  one  on  the  lock  wall  and  the  other  on 
the  pier.  By  means  of  a  pawl  dropping  into  the  ratchet  the  rolling  of  the  chain 
wheel  may  be  stopped,  and  when  this  occurs  the  trestle  is  attached  to  the  chain,  and 
the  winding  of  the  crab  will  move  it  as  desired.  For  instance,  it  is  desired  to  lower 
the  trestles ;  the  support  bars  are  first  all  released,  then  the  lloor  section  of  the  end 
trestle  is  unhooked  and  the  crab  turned  backward ;  the  trestle,  being  pushed  away 
by  the  attendant,  pulls  the  chain  as  it  goes  down.  When  it  has  proceeded,  say,  4 
feety  the  pawl  of  the  next  trestle  is  dropped  by  the  attendant,  and  thus  it  becomes 
attached  to  the  chain.  The  releasing  of  the  floor  locks  the  pawl  in  ratchet  so  that 
it  can  not  come  out  while  trestle  is  down. 

To  proceed  with  the  lowering  the  floor  section  is  again  released  and  a  second 
trestle  starts  down.  As  more  ehain  is  uuwouud  other  trestles  are  attached  and  sev- 
eral will  thus  be  under  way  simultaneously.  To  raise  the  dam  the  chain  is  wound 
on  the  crab,  or  rather  over  a  chain  wheel  on  crab,  where  it  falls  into  a  recess  provided 
for  it.  The  first  trestle  (being  the  last  lowered)  is  brought  up  and  the  attendant 
standing  on  wall  grasps  the  fioor,  which  rests  on  the  chain,  and  raises  it  a  few  inches. 
This  raising  depresses  the  opposite  end  onto  the  point  of  pawl  and  lifts  it  out  of  the 
ratchet  and  thus  allows  the  wheel  to  turn  and  releases  the  trestle  from  chain.  The 
pawl  is  held  out  of  the  ratchet  by  an  automatic  device  which  drops  under  it.  As 
each  trestle  comes  up  it  is  releasea  from  the  chain  by  the  attendant  standinj^  on  the 
floor  of  the  last  one  raised  and  slightly  elevating  the  end  of  the  floor  section  just 
coming  up.  The  floor  section  is  then  hooked  to  the  neighboring  trestle  while  the 
crab  men  are  winding ;  thus  the  entire  maneuver  may  be  perform<Kl  without  stopping 
the  crab,  and  the  winding  in  of  4  feet  of  chain  each  time  brings  a  trestle  into  place. 

Needles. — The  needles  are  of  white  nine  and  are  12  inches  in  width.  The  pass 
needles,  14  feet  3  inches  long,  are  8i  inches  thick  at  bottom  and  4^  inches  at  top  and 
^eigh  when  wet  about  265  pounds.  The  weir  needles  are  8  feet  3  inches  long,  3^ 
inches  thick  at  bottom,  and  2^  inches  at  top,  and  weigh  about  80  pounds. 

All  needles  are  provided  with  iron  straps  at  top  and  bottom  and  have  iron  handles 
at  top  for  convenience  in  handling  and  suitable  attachments  for  connecting  chains 
for  placing  and  removing  them.  In  the  sides  of  the  pass  needles  a  shallow  groove 
is  cut  in  which  it  is  proposed  to  introduce  strips  of  rubber,  should  it  be  found  nec- 
essaxy,  to  prevent  leakage  to  any  considerable  extent.  The  cost  of  the  needles  was 
$1,353.82. 

The  pass  needles  when  not  in  use  are  stored  on  a  boat  built  for  the  purpose.  This 
boat  is  provided  with  two  overhead  tracks  carrving  trolleys  for  lifting  the  needles 
fbom  the  piles  and  carrying  them  to  the  end  of  the  boat  when  they  are  to  be  put  in 
the  dam  and  for  piling  them  when  they  are  to  be  stored.  All  irons  are  countersunk 
so  that  the  needles  lie  flat  on  each  other  when  piled. 

To  place  a  needle  in  the  dam  it  is  suspended  at  its  center  of  gravity  from  the 
trolley  by  a  chain  passing  over  a  sheave  in  trolley  frame  and  pushed  out  until  the 
head  touches  the  footbridge,  where  it  is  held  in  the  position  desired  until  the  butt 
is  lowered  by  slacking  the  trolley  chain  until  the  needle  strikes  the  sill. 

To  regulate  the  pool  alternate  needles  are  pushed  away  from  the  support  bar  at 
top  and  held  out  by  wooden  pins,  about  15  incnes  long,  resting  against  the  bar  and 
the  lower  side  of  needle.    These  spaces  will  pass  a  large  quantity  of  surplus  water. 

To  remove  the  needles  a  chain  about  three  times  the  length  of  dam  is  attached  by 
hooks  to  eyes  near  the  top  of  the  needles.  This  gives  an  average  length  of  chain  of 
about  3  feet  to  each  needle,  and  by  pulling  one  end  of  the  chain  upstream  the 
needles  are  successfully  removed,  the  principal  strain  having  been  overcome  in  one 
needle  before  another  is  started. 

Under  the  head  of  ^'Maneuvers,''  the  methods  of  operation  of  both  trestles  and 
needles  will  be  more  fully  described. 

Drift  boom. — This  river  carries  a  considerable  Quantity  of  drift.  While  this  usually 
comes  on  stages  of  water  at  which  the  dam  will  be  down,  yet  there  are  times  when 
it  arrives  in  great  quantities  with  the  first  indication  of  a  ri.se.  This  happens  when 
a  severe  storm  occurs  in  some  of  the  neighboring  creeks  and  causes  a  freshet  of  suffi- 
cient force  to  break  the  tie  and  log  booms  in  the  mouths  of  these  creeks.  This  drift 
IS  a  menace  to  the  dam,  and  should  it  come  at  a  time  when  it  was  necessary  to  lower 
the  trestles  it  would  interfere  greatly  with  this  operation,  if  not  seriously  damage. 


Digitized  by 


Google 


APPENDIX  F  F — REPORT   OF   MAJOR   GREGORY.  2543 

or  even  destroy,  the  trestles.  To  prevent  saoh  a  calamity  a  rudder  boom  has  been 
bnilt,  which  reaches  £rom  a  point  above  the  weir  on  the  Ken  tacky  side  of  the  river 
to  the  crib  at  head  of  river  wall  of  lock.  As  the  river  makes  a  pronounced  bend  at 
the  point  of  attaclunent  of  boom,  the  boom  is  little  less  than  a  prolongation  of  the 
shore  above,  and  it  will  readily  guide  the  drift  into  the  lock,  where  it  can  be  locked 
through.  In  construction  the  boom  consists  of  four  parallel  timbers  bolted  rigidly 
together  and  having  rudders  at  intervals  of  30  feet.  The  movement  of  these  md- 
ders  is  controlled  by  ft  wire  rope  which  connects  them  all  and  is  wound  on  a  capstan 
at  ends  of  boom.  Thus  by  setting  the  rudders  at  any  desired  angle  the  boom  can  be 
held  out  in  the  stream  at  any  point  required.  The  cost  of  this  boom,  exclusive  of 
the  wire  rope,  which  is  an  old  one  that  nas  been  in  use  on  the  works  for  many  years, 
was  ♦l,231.fe. 

n.   CONSTRUCTION. 
LOCK. 

Cofferdam.^In  the  construction  the  site  was  inclosed  by  a  pile  and  crib  coffer.  All 
work  was  done  by  hired  labor.  As  the  machinery  was  delayed  in  arriving,  the  piles 
were  driven  by  horsepower  and  the  sheet  piles  by  men  with  wooden  hammers. 
The  coffer  was  13  feet  high,  counting  from  low  water,  and  the  outer  row  of  piles 
extended  about  10  feet  below  water  and  6  feet  into  the  material  of  the  river  bed) 
overlying  the  rock.  The  inclosure  formed  by  the  piles  and  sheathing  was  tilled  with 
clay,  well  rammed,  as  were  also  the  cribs  forming  the  ends  of  the  cofferdam.  The 
outside  was  lightly  banked  up  to  about  ordinary  water  line.  A  vertical  centrifugal 
ump  with  12-inch  discharge  was  placed  in  one  comer  of  the  coffer  and  served  to 

eep  the  inclosed  space  drv  during  the  excavation  and  construction.  The  coffer 
deserves  mention  because  of  its  very  small  cost.  It  consisted  of  two  rows  of  piles 
spaced  8  feet  across  the  line  and  6  feet  with  it,  capped  at  top,  and  with  longitudinal 
wales  at  low- water  mark  and  at  one-half  the  height  of  pile  above  that  point,  spiked 
onto  the  inner  faces  of  piles.  Ties  reaching  from  one  row  to  the  other  were  also 
spiked  onto  the  piles  to  prevent  spreading.  The  sheet  piles  were  2 -inch  plank  placed 
against  the  wales  and  driven  to  bed  rock,  over  the  joints  of  which  were  driven  1-inch 
plank  as  deep  as  they  could  be  forced  without  splitting.  At  the  ends  of  the  coffer 
the  proximity  of  the  bed  rock  prevented  the  use  of  piles,  and  cribs  were  built  from 
the  outer  wall  of  pile  section  into  the  bank.  As  the  excavation  proceeded  braces 
were  set  against  the  top  of  the  inner  row  of  piles  and  seated  in  the  bed  rock  outside 
the  site  of  river  wall  at  foot.  The  cost  of  this  coffer  was  $7.16  per  foot  of  its  length, 
or  $2,747.65. 

Exoavaium.—lt  was  necessary  to  excavate  to  a  de^th  of  3  feet  below  low  water  at  site 
of  lock  in  order  to  properly  seat  the  lower  miter  sill  and  secure  the  required  depth 
of  chamber.  The  lower  approach  to  lock  was  blasted  to  about  1  foot  below  low- 
water  level  and  the  upper  approach  to  upper  miter-sill  level.  The  change  of  plan 
later  on  required  this  entrance  to  be  still  further  lowered.  It  was  proposed  to  utilize 
much  of  the  excavated  rook  in  the  construction  of  the  fixed  dam  and  the  balance  of 
it  in  the  protection  of  the  river  banks,  which  had  been  out  by  the  water  into  wide 
and  deep  ravines  and  gullies.  This  caused  the  piling  of  the  material  in  the  river 
outside  the  cofferdam,  from  which  place,  on  account  of  the  change  in  plan  to  mova- 
ble dam,  it  was  removed  later  on,  at  considerable  additional  expense.  The  material 
to  be  excavated  was  mostly  sandstone,  overlying  which  was  a  good  quantity  of  clay 
and  earth.  The  rock  was  divided  bv  a  coal  vein  varying  in  thickness  from  12  to  26 
inches,  and  with  this  was  considerable  slate.  With  exceptions  here  and  there,  the 
rock  was  not  an  extremely  hard  one.  The  drilling  was  done  with  hand  drills  ( j nmper 
and  chum),  and  the  blasting  with  dynamite  and  blasting  powder  and  electro-mag- 
netio  battery.  The  material  was  moved  by  wheelbarrows.  The  quantity  excavated 
was  22,229  cubic  yards,  and  the  cost  of  same  was  $18,574.45. 

Stone, — The  stone,  which  is  a  good  quality  of  sandstone,  was  taken  from  local 
quarries  and  was  prepared  and  turnished  by  contract.  There  was  11,186.52  cubic 
yards,  which  cost  $66,285.22. 

Laying  plant.— A  self-propelling  traveling  derrick  was  used  in  the  stone  yard  for 
transferring  the  stone  from  tiie  various  piles  made  by  the  contractor  to  oars  at  the 
head  of  double-track  incline  leading  to  the  middle  of  the  lock  coffer.  A  wire  rope 
passing  around  a  drum  controlled  by  a  brake  was  used  to  lower  the  loaded  car,  which 
at  the  same  movement  brought  the  empty  car  to  the  top.  The  loaded  cars  were 
taken  on  tracks  to  the  various  derricks,  where  they  were  unloaded  as  the  stones  were 
required.  The  land  wall  was  laid  with  a  ''walking''  derrick  operated  by  hand, 
standing  on  a  car  traveling  on  a  track  running  parallel  with  the  wall  and  just  behind 
it,  resting  on  top  the  ledge  of  rock  upon  which  the  lock  is  built.  The  top  of  the 
mast  was  held  by  two  stiff  legs  reaching  back  to  and  traveling  on  a  track  on  top  of 
the  bank.  The  movement  of  the  derrick  from  point  to  point  was  accomplished  by 
attaching  a  rope  ahead  and  winding  it  on  the  crab.  At  the  same  time  the  stiff-leg 
trucks  were  moved  with  crowbars.    The  river  wall  and  miter  walls  were  set  with 
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the  reijrular  type  of  boom  and  gny  derrick,  located  at  convenient  points  and  operated 
either  by  hana  or  steam  power.  Only  two  hoistini^  engines  were  ased,  and  they 
were  single-cylinder,  sinffle-drnm  engines,  supplied  with  steam  from  the  boilers  used 
for  the  pump  engine.  The  cost  of  this  plant  was  $8,823.98,  of  which  one-balf  only, 
or  $4,411.99,  is  properly  chargeable  to  the  lock  oonstraotion,  as  the  plant  was  used  to 
the  completion  of  the  works. 

Masonry.— 'The  masonry  was  laid  by  hired  labor,  and  cost,  including  labor,  cement, 
and  stone,  and  excluding  cost  of  plant,  for  9,054.28  cubic  yards,  $71,591.56,  or  $7.9(H 
per  cubic  yard.  The  average  cost  for  labor,  sand,  and  cement  was  $2.10  per  cubic 
yard.  Covering  all  the  items  that  can  properlv  be  charged  to  masonry,  including 
labor,  cement,  stone,  and  one-half  the  cost  of  the  whole  plant,  the  average  cost  per 
cubic  yard  was  $8.39  for  the  entire  lock.  The  quantities  of  masonry  are  distributed 
as  follows : 

Cnbio  yards. 

River  wall 4.244.14 

Land  wall 3,877.10 

Winff  wall 205.06 

Head- bay  and  miter  walls 727.98 

Total 9,054.28 

The  classes  of  stone  used  are  divided  as  below : 

Cnbic  yardi. 

Special  stone,  coping,  quoins,  etc ^6 

Dressed  face 1, 546 

Pitch  face 995 

Squared  stone  (jointed  backing) 830 

Backing 5,048.28 

Total 9,054.28 

Cement. — ^The  cement  used  was  F.  O.  Norton's  Rosendale,  and  was  very  satisfactory 
in  every  way.  It  was  purchased  under  the  following  specifications:  (1)  Uniform  in 
character;  (2)  90  percent  to  pass  through  sieve  of  2,500  meshes  per  square  inch; 
(3)  not  to  set  in  less  than  twenty -five  minutes  so  as  to  bear  4-ounce  weight  on  one- 
twelfth-inch  wire. 

A  Fairbanks  testing  machine  was  used,  every  tenth  barrel  being  tested  at  first, 
the  number  decreasing  later  on. 

Mortar. — In  mixing  the  mortar  for  laying  the  masonry,  two  parts  of  sand  were 
used  to  one  of  cement.  Owing  to  the  fact  that  the  cement  was  delivered  by  rail 
upon  the  opposite  side  of  the  river  from  the  lock,  and  also  because  the  sand  could 
only  be  gotten  upon  that  side,  most  of  the  mortar  was  mixed  there  and  transferred 
in  a  dump  box,  which  was  first  hoisted  by  a  horse  to  the  top  of  a  tower  made  of 
poles,  where  it  was  attached  to  a  pulley  traveling  on  a  wire  rope  reaching  across 
the  river.  Its  speed  in  descending  the  wire  rope  was  regulated  by  a  small  line 
wound  on  a  spool  in  the  tower,  and  its  return  was  effected  by  winding  in  this  line. 
It  was  possible  to  stop  or  start  the  box  at  any  point  desired  and  dump  the  mortar 
on  platforms,  from  whence  it  was  distributed  to  the  masons  as  needed. 

Concrete. — Concrete  was  used  only  for  leveling  up  inequalities  made  by  blasting 
out  the  foundation,  and  there  was  only  57  cubic  yards.  The  mortar  was  mixed  sim- 
ilar to  that  used  for  masonry,  and  the  broken  stone  incorporated  with  it  by  the  use 
of  shovels  and  hoes.  It  was  taken  to  points  required  m  wheelbarrows  and  was 
rammed  in  place  by  wooden  mauls.  Fifty-seven  cubic  yards  was  used,  costing 
$276.79,  or  $4.85  per  yard. 

Miier  eille. — The  miter  sills  are  of  white  oak,  bolted  to  the  bed  rock  at  lower  gates 
and  to  the  masonry  and  bed  rock  at  the  upper  gates.  The  sill  for  each  gate  is  in  two 
pieces,  one  on  top  the  other,  and  they  are  lb  inches  thick,  or  wide,  up  and  down 
stream.  One  end  of  each  sill  is  cut  to  fit  the  walls  and  the  others  miter  on  each  other. 
The  masonry  on  the  lower  side  and  against  which  the  sills  press  is  made  of  voussoirs, 
the  radius  being  40  feet.    The  cost  of  sills  was  $565.44  in  place. 

Valves. — As  originally  built  the  lock  was  to  be  filled  through  culverts  in  the  lock 
walls ;  the  change  in  plan^necessitated  lowering  the  upper  miter  wall  and  consequent 
destniction  of  culverts,  and  the  filling  of  the  lock  now  takes  place  through  valves 
in  the  upper  gates.  The  discharging  apparatus  remains  as  originally  put  in  and  is  as 
follows :  In  the  lock  walls  culverts  are  built  leading  from  an  opening  in  the  face  in 
gate  recess  to  a  similar  opening  in  the  face  below  the  gates;  thus  the  culvert  con- 
nects the  water  in  the  lock  chamber  with  that  of  the  lower  pool.  The  openings 
above  the  gates  are  closed  at  will  by  cast-iron  valves  or  wickets  about  6  feet  high  by 
5i  feet  wide,  having  vertical  shafts  through  the  central  parts,  which  reach  the  top 
of  the  walls,  where  they  are  connected  with  suitable  machinery  for  operation. 
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MoTable  iron  screens  protect  the  valves  and  culverts  from  drift.  The  amoant 
expended  on  this  part  of  the  work  was  $1,020.20;  including  ironwork,  machinery, 
and  putting  the  wickets  and  frames  in  place. 

Fir$i  gates. — The  first  ^ates  were  built  before  the  plan  of  dam  was  changed,  but 
the  reduction  of  the  height  of  lock  and  removal  of  upper  miter  wall  caused  by 
this  change  of  plan  rendered  the  upper  gates  useless,  and  the  delay  in  the  comple- 
tion made  it  inadvisable  to  use  the  fewer  ones,  nmch  of  the  timber  therein  having 
decayed  badly.  However,  as  they  were  part  of  the  original  structure,  they  will  be 
briefly  described.  They  were  of  the  regular  niiteriog  pattern,  without  heel  or  toe 
post,  the  arms  being  separated  by  short  blocks  in  upper  parts  and  built  close  in 
lower  parts.  They  were  built  of  white  oak,  hiBwn  one*1ialf  inch  larger  than  desired 
size  and  then  counter  hewn  and  planed  to  the  exact  size.  On  account  of  the  great 
thickness  and  length,  the  timber  was  very  expensive  to  begin  with,  and  this  expense 
was  greatly  increased  by  the  amount  of  work  required  to  get  It  to  the  exact  size. 
The  lower  gates  were  28  feet  9^  inches  high,  and  the  upper  ones  18  feet  7^  inches. 
The  main  arms  were  29  feet  6  inches  long,  18  inches  wide,  and  12  inches  thick.  The 
upper  ^ates  were  built  solid,  7  feet  6  inches  high,  and  then  the  arms  were  spaced  at 
inoreasiuff  intervals  f^om  6  inches  at  bottom  to  25  inches  at  top.  The  lower  gates 
were  solid,  8  feet  9  inches  hieh ;  the  space  between  the  remaining  arms  ranged  from 
8  inches  at  bottom  to  41  inches  at  top.  The  end  blocks  used  for  spacing  the  arms 
were  4  feet  long  and  the  middle  ones  3  feet  long,  an^  all  were  the  same  width  as  the 
arms — 18  inches.  The  sheathing  was  placed  vertieally  and  was  3  inches  thick  and 
8  Inches  wide,  and  extended  from  the  top  arm  of  the  solid  part  of  gate  to  the  top 
arm  of  gate,  rabbets  being  cut  in  the  members  to  receive  it.  The  whole  f^ame  is 
held  rigidly  together  by  vertical  iron  straps  countersunk  in  the  timbers,  through 
which  are  passed  numerous  bolts.  Two  diagonal  straps  reached  from  a  oast-iron 
bonnet  at  top  of  heel  to  a  pin  passing  through  a  strap  near  the  toe ;  this  bonnet  was 
slotted  to  receive  a  bent  strap  which  was  held  to  it  by  a  pin ;  the  two  ends  of  this 
strap  connected  by  turn-buckles  with  fixed  anchor  straps  in  the  masonry. 

yew  gates,— The  new  gates,  made  necessary  by  changes  in  plan  and  delay  in  com- 
pletion of  works,  are  much  lighter  and  cheaper  than  the  old  ones,  although  the  old 
irons  were  used,  being  altered  to  suit  the  new  dimensions.  The  timber  is  long  leaf 
yellow  pine.  Each  arm  is  made  of  two  pieces  9  inches  thick,  bolted  together.  The 
plan  of  construction  is  similar  to  that  of  the  old  gates,  except  that  it  was  necessary 
to  introduce  steel-girder  frame  for  the  filling  valves  near  the  bottom  of  the  npper 
gates.  The  timber  was  purchased  already  dressed  on  four  sides  to  the  desired  dimen- 
sions, and  this,  coupled  with  the  fact  that  each  stick  has  only  half  the  thickness  of 
the  gates,  rendered  these  gates  much  less  expensive  than  the  former  ones,  the  dress- 
ing of  the  timber  for  which  was  all  done  by  hand  and  included  a  reduction  in  breadth 
of  one-half  inch.  The  look  is  filled  through  four  valves  or  wickets  in  each  upper 
gate;  these  valves  close  spaces  4  feet  in  length  by  2  feet  in  width;  they  turn  upon 
steel  journals  placed  horizontally  throngh  the  center,  which  fit  into  8lotted  cheek 
plates  made  so  as  to  permit  the  removal  of  the  valves;  along  the  onter  edges  a  strip 
of  rubber  is  fastened  to  prevent  leakage  through  the  opening;  an  arm  projects  from 
the  under  half  of  the  valve  and  to  this  the  operating  rod  is  attached.  To  open  the 
valve  the  rod  is  lifted  by  means  of  a  rock  bolted  to  its  npper  end,  working  in  a  pinion 
to  which  a  lever  is  fastened ;  these  levers  are  so  placed  as  to  lie  below  the  level  of 
the  top  of  gate,  both  when  the  wicket  is  shut  and  open.  The  cost  of  the  gates  was 
$6,270.26,  including  iron  from  old  gates;  or  $3,165.50,  without  counting  cost  of  old 
iron,  which  has  been  accounted  for  in  cost  of  first  sates. 

Filling  behind  lock. — It  is  properly  a  part  of  the  lock  construction  to  connect  the 
masonry  with  the  bank  behind  it.  Although  this  lock  was  located  well  in  the  bank, 
yet  it  was  necessary  to  slope  the  bank  resting  on  the  ledge  of  rock  on  which  the  walls 
were  built  and,  after  the  completion  of  the  masonry,  to  refill  this  space.  In  the 
first  place  a  perforated  tile  dram  was  put  in  above  lower  pool  level  along  the  back 
of  land  wall  for  the  purpose  of  draining  oflf  the  surface  water  which  might  other- 
wise collect  there.  The  cost  of  this  drain,  including  tile  and  labor,  was  $76.64.  On 
top  of  this  was  placed  broken  stone  for  a  height  of  8  feet,  and  then  the  embankment 
was  commenced.  It  was  largely  of  broken  stone  taken  from  the  lock  approaches, 
and  contained  3,300  cubic  yards,  and  cost,  charging  half  the  expense  of  olasting, 
$1,819.66. 

MtBcellaneoue  tcorfc.— In  the  construction  of  the  look  there  were  many  small  items, 
amounting  to  very  little  when  considered  separately,  but  required  considerable 
labor  and  expense  when  taken  together.  Thus  there  were  the  necessary  fences, 
buildings  for  storing  cement  and  tools,  shops,  engine  sheds,  boiler  houses,  maga- 
zines, office,  etc. ;  the  ladders  and  other  iron  work  fitted  to  the  look  outside  of  that 
counted  in  cost  of  gates  and  valves,  various  repairs  to  tools,  machinery,  etc. 

The  total  cost  of  lock,  including  coflferdam,  excavation,  concrete,  masonry,  sills, 
two  set«  of  gates,  adjustable  dams,  valves,  irons,  temporary  buildings,  plant, 
embankment  behind,  and  various  other  items,  was  $120,371.81. 
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PA8B  SUBSTBUCTURS. 

General  deecripfion.^The  Navigation  Pass,  or,  as  it  is  generally  called,  simply  the 
''Pass/'  is  130  feet  in  length  and  the  masonry  has  a  width  of  22  feet  on  top.  The 
bed  rock  on  which  it  is  built  is  about  3  feet  below  low  water  at  lock  and  increases 
to  14  feet  at  a  distance  of  50  feet  from  the  lock  and  is  16  feet  at  the  pier.  The  sub- 
structure is  of  masonry  and  concrete.  Near  the  upstream  edge  of  the  masonry  is 
fastened  a  heavy  wooden  sill,  the  purpose  of  which  is  to  support  the  needles  when 
the  dam  is  up  and  protect  the  trestles  when  dam  is  down. 

Cofferdam. — I'he  site  of  the  pass  was  coTered  by  a  high  waste-dump  of  rock  exca- 
vated from  look.  This  was  dredged  out  and  boated  away,  and  two  rows  of  piles, 
reaching  from  the  lock  170  feet  out  into  the  river,  were  driven  above  and  below  the 
proposed  dam.  Parallel  with  the  line  of  dam  the  piles  were  8  feet  between  centers, 
and  across  the  liue  they  were  12  feet,  the  space  inclosed  was  36  feet  wide,  the  piles 
were  capped,  wales  were  spiked  on  at  water  level,  and  sheet  piles  were  driven  to 
inclose  these  spaees,  which  spaces  were  filled  with  well-rammed  clay.  After  dredg- 
ing out  the  inclosure  the  two  walls  of  the  coffer  were  connected  at  outer  end  by  a 
crib  which  was  also  sheathed  and  filled  with  clay  and  banked  up  on  the  river  side 
with  heavy  material  and  riprapped.  The  walls  were  well  braced  apart  at  top,  the 
braces  bein^  so  spaced  as  to  interfere  as  little  as  possible  with  the  work  inside  the 
coffer.  Owing  to  the  character  of  the  material  surrounding  and  underlying  this 
coffer  much  trouble  was  encountered  in  maintaining  it  and  keeping  it  sufficiently 
dry  for  ^ood  work.  The  timber  used,  as  well  as  the  piles,  except  the  sheeting,  was 
that  which  had  been  purchased  for  the  stationary  dam,  and  the  cost  was  nearly 
double  that  which  new  timber  suitable  for  the  purpose  could  have  been  gotten. 
Leaving  out  the  cost  of  excavation  necessary  to  begin  the  construction  of  the  coffer, 
the  cost  was  $4,899.63. 

Excavation.— Ab  has  been  mentioned,  a  great  amount  of  excavation  was  required  to 
prepare  the  site  for  the  cofferdam ;  it  was  also  necessary,  after  pumping  out,  to 
excavate  to  the  bed  rock  inside  the  coffer.  After  this  was  well  under  way  it  was 
found  that  the  water  from  the  river  was  forcing  large  quantities  of  sand  into  the 
inclosure  under  the  clay  of  the  coffer,  and  thus  undermining  the  clay  and  the  sheet 
piling;  this  continued  until  the  day  had  reached  the  rock. 

At  the  end  of  the  pass  next  the  lock  it  was  necessary  to  blast  out  the  bed  n>ck  to 
a  depth  of  several  feet  in  order  to  set  the  anchor  bolts  which  hold  the  sill  in  place; 
toward  the  pier  end  the  rock  was  shelly  and  soft,  and  at  one  point  a  depth  of  10 
feet  was  taken  out  before  a  material  sufficiently  hard  to  build  upon  was  found  ^  this 
excavation  was  made  through  soft  sandstone,  fire  clay,  and  coal.  The  quantity  of 
material  excavated  was  5,608  cubic  yards  of  earth,  broken  stone,  etc. ;  280  cubio 
yards  loose  rock  and  fire  clay,  and  60  oubic  yards  solid  rock,  at  a  total  cost  of 
$1,458.20. 

Concrete.— The  concrete  for  the  pass  was  mixed  by  hand,  the  amount  not  being 
deemed  sufficient  to  justify  the  purchase  of  a  mixing  plant;  the  quantity,  however, 
was  greatlv  increased  over  the  original  estimate,  because  of  the  poor  quality  of  bed 
rock,  and  had  this  been  foreseen,  a  mixer  would  have  been  provided,  as  it  was  for 
the  weir  construction  later  on.  The  stone  used  was  fairly  hard  sandstone,  blasted 
from  the  approaches  to  the  lock.  It  was  broken  bv  hand  to  a  size  which  would  pass 
through  a  2-inch  ring.  The  cement  was  Norton^s  Rosendale,  used  1  part  to  2  of 
sand^  mixed  dry  on  a  large  platform;  the  water  was  then  added,  and  a  vigorous 
stirring  with  hoes  soon  miule  a  good  mortar,  into  which  the  stone  was  cast,  and  the 
whole  mass  was  turned  up  with  shovels  and  wheeled  to  points  required,  where  it 
was  deposited  in  layers  about  8  inches  thick  and  rammed  until  the  water  covered 
the  surface.  It  required  1^  barrels  of  cement  to  the  yard  of  conorete,  and  the  great- 
est quantity  that  could  be  placed  was  about  110  cubic  yards  in  twenty-four  hours. 
The  total  qnantfty  in  pass  was  850  cubic  yards,  and  it  cost  $4,326.50,  or  $6.09  per 
oubic  yard. 

Stone  cutting. — Although  the  stone  used  in  this  construction  was  largely  taken  fh>m 
completed  work,  it  was  necessary  to  cut  a  large  quantity  of  it  for  coping,  sill  stones, 
etc.,  and  to  pitch-face  much  of  the  backing  for  use  in  the  wall  faces.  The  cutting 
was  done  by  nired  labor  and  cost,  for  480  cubic  yards,  $2,382.10. 

Masonry. — At  the  time  the  lock  walls  were  reduced,  most  of  the  stone  was  taken 
to  the  yard  behind  lock  and  piled  away ;  the  cutting  was,  of  course,  done  at  these 

Siles,  and  in  order  to  get  this  stone  to  the  site  of  pass  it  was  necessary  to  build  a 
ouble- track  incline  180  feet  long  down  the  bank  and  across  the  lower  entrance  of 
lock  to  the  end  of  cofferdam ;  from  the  ends  of  this  incline  tracks  were  laid  into  the 
stone  piles  and  out  onto  the  cofferdam.  A  drum  with  wire  rope  placed  at  head  of 
incline  was  used  for  lowering  the  stone  cars  and  bringing  up  the  empties.  The  sand 
was  nearly  all  obtained  from  the  opposite  side  of  river,  and  required  careful  screen- 
ing. The  cement  was  the  same  used  for  all  the  masonry  at  this  place — ^Norton's 
Rosendale.    The  mortar  was  mixed  in  proportion  of  two  parts  sand  to  one  of  cement. 
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The  quantity  of  stone  placed  in  pass  was  230  yarde  special  stone,  250  yards  squared 
stone,  and  d9  yards  backing;  this  made  595.28  cubic  yards  masonry,  and  the  cost 
was  $6,727.70,  or  $11.30  per  cnbio  yard. 

8ill9» — The  purpose  of  the  principal  sill  is  to  support  the  needles  when  up  and 
protect  the  trestles  when  down.  The  main  sill,  which  runs  the  entire  length  of 
masonry  near  its  upstream  side,  is  made  of  the  best  grade  of  white  oak  obtainable 
in  this  locality,  and  consists  in  section  of  two  pieces  16  by  17  inches  each,  lying 
one  upon  the  other  and  rabbeted  so  as  to  lap  3  inches.  The  two  pieces  thus  form  a 
sill  31  inches  high,  but  as  4  inches  of  it  is  let  into  the  stone  it  stands  but  27  inches 
above  coping.  On  its  upstream  side  is  a  tier  of  cut  stone,  which  stones  reach  to 
within  5  inches  of  the  top  immediately  against  sill  and  slope  up  until  they  come  to 
its  level  2  feet  awav.  The  recess  or  projection  thus  formed  receives  the  bottoms  of 
the  needles,  the  sill  being  cut  to  the  angle  the  needles  made  with  the  vertical,  and 
protected  by  iron  sheeting.  The  sill  is  bolted  at  intervals  of  4  feet  to  the  masonry 
underneath,  and  is  also  bolted  horizontally  at  intervals  of  8  feet  to  the  masonry 
upstream.  The  various  sections  of  the  sill  are  halved  together  with  a  2-foot  lap  and 
laid  with  broken  joints. 

The  upstream  journal  boxes  for  the  trestles,  as  first  designed,  were  let  into  the 
lower  face  of  the  sill. 

It  was  found  after  completing  the  pass  substructure  that  the  sand  filled  in  below 
this  sill  to  such  an  extent  that  it  might  endanger  t}^  proper  seating  of  the  trestles 
and  cause  trouble  in  raising  them.  This  led  to  the  adoption  of  a  new  style  of  tres- 
tle, which  permitted  a  sill  of  much  less  height.  In  order  to  reduce  this  height  sills 
were  placed  at  intervals  of  4  feet  between  centers  on  the  masonry  floor  below  the 
main  sill  and  at  right  angles  thereto.  These  sills  are  14  inches  square  and  12  feet 
long  and  are  bolted  to  the  masonry.  On  these  the  trestles  stand,  instead  of  on 
masonry  as  originally  intended.  The  sills  contained  11,116  feet  B.  M.  timber,  and 
cost  $911.28  in  place. 

Fixed  ironwork. — This  consisted  of  tie  straps  and  driftbolts  for  masonry,  Journal 
boxes  for  trestles,  and  anchor  bolts  and  straps  for  sills.  The  original  journal  boxes 
put  in  were  not  suitable  for  the  new  design  of  trestle,  and  the  lower  ones  were  taken 
out  when  the  trestle  floor  was  raised.  The  upper  boxes  were  left  in,  as  they  were 
embedded  in  sill.  The  new  lower  journal  boxes  were  fastened  to  the  trestle  sills 
and  the  upper  ones  to  the  main  sill.  The  trestle  sills  were  anchored  by  six  1-inch 
bolts  set  in  the  masonry  with  cement  and  lead.  The  main  sill  was  anchored  down 
with  l}-inch  rods  10^  feet  long,  at  the  bottom  of  which  was  a  heavy  cast-iron  disk. 
These  rods  were  set  in  as  the  masonry  reached  the  proper  level  and  concrete  filled  in 
over  the  disks.  It  was  also  anchored  horizontally  to  the  masonry  above  by  bolts 
passing  through  the  lower  sill  and  by  a  strap  passing  through  the  upper  sill  and 
over  the  masonry  to  the  masonry  tie  strap.  At  tne  level  of  the  bottom  of  the  coping 
tie  straps  oonnecting  the  upstream  and  downstream  walls  of  the  masonry  were  put 
in,  spaced  8  feet  between  centers.  The  upstream  ends  of  these  straps  were  formed 
into  a  rod  which  passed  through  the  horizontal  anchor  straps  of  the  main  sill;  the 
lower  end  held  a  washer  aj^ainst  the  masonry.  Each  piece  of  coping  along  the 
upstream  and  downstream  sides  of  the  masonry  was  fastened  to  the  masonry  below 
by  driftbolts  8  feet  long  set  in  cement.  The  quantity  used  was  54,742  pounds,  and 
cost  $1,889.99.  The  placing  of  the  iron,  which  required  considerable  stone  cutting 
and  drilling,  cost  $384.61,  making  a  total  for  fixed  iron  of  $2,274.60. 

WEIR  SUBSTRUCTURJE. 

General  description,  ^Ab  many  of  the  details  of  constraction  have  been  described, 
they  will  be  omitted  in  the  description  of  the  weir.  The  weir  is  140  feet  in  length, 
and  is  founded  on  bed  rock  at  a  distance  of  from  16  to  24  feet  below  low- water  level, 
and  has  a  width  on  top  of  17  feet.  A  bed  of  concrete  varying  in  depth  from  4  to  6 
feet  was  placed  on  the  bed  rock,  and  on  top  of  this  two  walls  extending  across  the 
river  some  distance  apart  were  bnilt.  The  bottom  part  of  this  space  was  filled  with 
broken  stone  and  the  top  coped  over  at  a  point  a  few  feet  above  low  water.  The 
whole  structure  is  surmounted  by  a  oast-iron  sill  near  the  upstream  side  for  the  sup- 
port of  bottoms  of  needles  and  protection  of  trestles. 

Cofferdam. — The  experience  with  a  narrow  pile  cofferdam  for  the  pass  was  snoh  that 
a  much  wider  one  was  built  for  the  weir.  Although  the  foundation  was  much  deeper 
than  that  of  pass,  there  was  no  such  trouble  in  preventing  leakage  and  undermining 
as  was  encountered  there.  The  coffer  consisted  of  two  rows  of  piles  above  and  below 
the  sills,  6  feet  between  centers  with  the  line  and  12  feet  across  it,  cut  off  and  capped 
at  low- water  line  and  surmounted  by  crib  work  rising  about  10  feet  higher.  Sheet 
filing  was  driven  in  the  usual  way  and  cut  off  at  bottom  of  cribs,  and  the  cribs  were 
.ined  with  plank,  and  the  inclosures  thus  found  were  filled  with  clay  below  water 
line.  Above  water  the  spaces  were  left  open  in  order  to  add  as  little  weight  as  possi- 
ble the  intention  being  to  fill  them  upon  the  approach  of  a  rise,  and  as  this  condition 
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did  not  occar  they  were  never  filled.  At  the  abutment  end  of  the  coffer  two  rows  of 
close  piles  were  driven,  placed  in  the  form  of  an  arch  and  connecting  the  upstream 
and  downstream  walls  of  coffer.  At  the  pier  end  connection  was  made  with  the  pass 
coffer,  a  part  of  which  had  been  retained  for  that  purpose.  The  timber  used  was  that 
which  had  been  purchased  for  stationary  dam,  was  not  well  adapted  to  the  purpose, 
and  was  much  more  expensive  than  was  required  for  a  cofferdam  which  was  to  stand 
but  a  single  season.  The  coffer  was  well  banked  by  the  material  removed  from  the 
site  of  work,  much  of  which  was  of  an  excellent  quality  for  the  purpose.  The  cost 
of  this  coffer  was  $5,017.78. 

Exoavation, — ^As  there  was  no  dredge  available,  the  excavation,  both  in  preparing 
the  coffer  site  and  inside  the  coffer  after  completion,  was  done  with  men.  The  ma- 
terial was  hoisted  with  derricks  and  engines  and  dumped  outside,  where  it  formed 
a  good  protection  to  cofferdam.  The  material  was  largely  sand,  although  a  vein  of 
gravel  was  found  near  the  bed  rock.  The  quantity  of  material  moved  was  7, 846 
eubic  yards,  at  a  eost  of  $1,605.20. 

Concrete. — The  foundation  or  bed  rock  was  covered  with  a  monolith  of  concrete 
over  4  feet  in  depth  and  24  feet  wide.  Concrete  was  also  used  for  filling  the  spaces 
between  the  weir  walls  toward  the  top.  The  stone  was  broken  by  hired  labor  with 
small  hammers.  A  mixer  was  improvised  from  machinery  and  material  on  hand. 
There  was  746  cubic  yards  put  in  and  the  cost  was,  $8,320.88,  or  $4.45  per  cubic 
yard. 

Stonecutiing, — It  was  necessary  to  cut  coping  and  other  stone  from  those  removed 
from  old  abutment  and  others  on  hand.  This  work  was  done  by  hired  labor,  and  cost, 
for  1,012.65  cubic  yards,  $2,982.81. 

Masonrtf,— The  stone  for  weir  masonry  was  largely  taken  from  old  abutment.  A 
track  was  built  from  coffer  to  that  point  for  its  transportation.  A  track  was  also 
laid  to  the  pile  on  top  of  bank,  where  most  of  the  special  stones  were.  The  same  pro- 
portions of  sand  and  cement  were  used  for  mortar  as  for  the  work  already  described. 
The  quantity  of  masonry  laid  was  1,883.11  cubic  yards,  at  a  cost  of  $15,961.36,  being 
$8.47i  per  cubic  yard. 

Fixed  ironwork. — The  fixed  ironwork  of  weir  consists  of  a  cast  sill  along  the  upper 
part,  tie-rods,  anchor  bolts,  driftbolts,  and  Jonrnal  boxes.  The  work  is  quite  similar 
to  that  of  pass,  except  as  to  sill.  This  is  a  heavy  hollow  casting,  made  in  8-foot 
sections  and  held  to  masonry  by  long  bolts,  having  a  disk  embedded  in  the  masonry 
at  bottom.  The  sill  is  filled  with  mortar.  The  masonry  above  the  sill  is  exactly 
like  that  of  pass.  The  quantity  of  wrought  iron  used  was  15,750  pounds,  and  of 
cast  iron  39,091  pounds,  costing  $1,601.59.  The  cost  of  placing  was  $430,  making  a 
total  for  fixed  iron  of  weir  of  $2,031.59. 

PIBR,  ABUTMENT,  STC. 

Pt«r.— Dividing  the  pass  from  the  weir  is  a  pier  12  feet  wide  and  36  feet  lon^. 
Below  water  line  it  has  a  rectangular  plan,  while  above  that  the  lower  end  is  a  semi- 
circle and  the  upper  end  elliptical  in  shape.  The  foundation  is  similar  to  that  of 
pass.  The  downstream  end  reaches  in  height  to  the  8- foot  water  level,  and  is  there 
coped  over.  The  upstream  end  rises  about  3^  feet  above  upper  pool  level.  Steps 
connect  the  lower  and  upper  levels.  A  recess  is  formed  on  the  pass  side  of  the  pier 
for  the  reception  of  the  trestles  when  down.  This  recess  cuts  the  pier  almost  in 
twain,  and  is  covered  by  an  iron  grating.  After  excavating  the  site  the  pier  was 
built  in  the  pass  cofferdam,  and  contained  364.91  yards  masonry,  the  cost  of  which 
was  $3,489.26,  and  40  yards  of  concrete,  which  cost  $173.60,  a  total  of  $3,692.86.  The 
excavation  amounted  to  220  cubic  yards  and  cost  $38.50. 

A  cast-iron  pipe,  placed  near  the  low- water  level,  and  reaching  from  the  head  of 
pier  in  upper  pool  to  back  of  trestle  recess  in  lower  pool  and  containing  an  eddy 
valve,  operated  from  top  of  pier,  was  put  in  for  the  jiurpose  of  flushing  out  the 
trestle  recess  so  as  to  insure  the  proper  seating  of  the  trestles  when  they  were  lowered. 
The  experience  gained  with  trestles  of  wicket  dams,  where  the  recess  sands  up  some- 
times led  to  the  adoption  of  this  device,  but  it  is  wholly  useless  in  a  needle  dam,  as 
by  removing  the  needle  immediately  adjoining  the  pier  a  current  can  be  sent  into  the 
recess  which  will  remove  anything  liable  to  collect  tnere.  The  cost  of  this  apparatus 
was  $265,  which,  together  with  other  iron  work  of  pier,  makes  a  total  of  $307.  The 
cost  of  pier  was  $4,854.56. 

Abutment. — The  weir  terminates  in  an  abutment  resting  on  a  concrete  foundation 
and  extending  in  height  to  a  point  10^  feet  above  weir  sill,  or  3  feet  above  pool-level. 
The  abutment  is  21|  feet  long  and  17^  feet  wide.  A  recess  about  6  feet  square  is  built 
in  the  face  to  receive  the  trestles  of  the  weir.  This  is  covered  by  an  iron  grating. 
The  space  behind  the  abutment  back  to  the  cofferdam  was  filled  with  broken  stone, 
1,500  cubic  yards  being  put  in.  The  abutment  contained  46  yards  special  stone, 
190  yards  pitch  face,  and  172  yards  backing,  in  all  352  cubic  yards  masonry,  64  yards 
concrete,  and  the  amount  of  excavation  was  336  yards.  The  cost  was  $5,284.90, 
including  masonry,  concrete,  and  iron  grating. 
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Addition  to  lock  walL^The  outer  face  of  river  wall  of  look  was  bailt  of  pitch-face 
masonry  and  was  not  vertical.  At  the  point  where  dam  joins  it  it  was  necessary  to 
construct  a  wall  having  a  vertical  face;  this  was  tied  into  the  main  wall  and  con- 
tained 16  cubic  yards  of  masonry,  and  cost  $191.71.  The  total  cost  of  substructure 
of  pass  and  weir,  together  with  pier  and  abutment,  was  $68,519.28.  To  this  we  may 
add  $5,178.46  for  superstructure,  giving  total  for  movable  dam  of  $73,697.74. 

APPROACHBS,  PROTECTION  WORKS,   ETC. 

Jl^proacAM.— Owing  to  the  location  of  the  look  in  the  bank  much  excavation  was 
required  above  and  below  it  to  facilitate  entrance  and  exit;  in  fact  the  approaches 
were  entirely  out  of  water  during  the  dry  season.  Most  of  this  excavation  was  solid 
rock,  although  this  was  overlain  with  a  heavy  covering  of  earth.  As  it  was  pro- 
posed to  use  much  of  the  rock  in  the  construction  of  a  stationary  dam,  part  of  the 
material  was  piled  in  the  river  Just  outside  the  channel  excavated  below  the  look 
and  part  of  it  was  taken  across  the  river  and  filled  in  behind  the  abutment  and  used 
for  bank  protection.  Above  the  lock  approach  was  not  taken  out  so  deep  as  below, 
where  part  of  it  was  excavated  in  cofferdams,  but  its  depth  was  considerably 
increased  after  the  change  of  plan  of  dam  made  it  necessary  to  lower  the  upper  miter  sill 
level.  Considerable  earth  excavation  was  neoessitatnd  by  the  fact  that  sediment 
filled  in  badly  below  lock  in  winter,  and  where  the  excavation  had  not  been  com- 
pleted in  a  single  season  it  was  necessary  to  remove  this  deposit  previous  to  resumption 
of  excavation. 

The  ledge,  when  blasted,  was  left  quite  rough,  and  this  was  smoothed  down  so  as 
toj^esent  a  fairly  even  surface  to  boats  entering  and  leaving  the  lock. 

The  total  quantity  of  material  excavated  (exclusive  of  reexcavation  by  dredge) 
was  35,416  cubic  yards,  and  cost  $18,419.70. 

Cri&«.— A  triangular  crib  30  feet  loDg  and  20  feet  wide  and  as  high  as  lock  is  built 
immediately  above  river  wall.  Its  purpose  is  to  ward  off  drift  which  previous  to  its 
construction  lodged  against  the  hcaid  of  wall  when  gates  were  open,  and  often  closed 
the  lock.  It  is  desirable  at  times  to  leave  all  the  gates  open,  in  order  to  prevent 
deposit  in  lower  approach,  and  this  causes  a  current  through  the  lock  which  draws 
the  drift  against  tne  walls.  The  point  of  this  crib  is  covered  with  boiler  plate,  and  it 
has  been  quite  effective  in  ice  as  well  as  drift.  It  also  assists  greatly  in  directing  rafts 
into  the  pass  when  the  current  sets  strong  toward  lock.  Its  construction  required 
23y467  feet  B.  M.  sawed  timber,  and  264  cubic  yards  broken  stone,  and  it  cost  $813.68. 

Retaining  or  protection  cribs  were  built  on  top  of  the  ledge  for  a  distance  of  400 
feet  above,  and  the  same  below  the  lock.  They  were  about  4  feet  in  height  and  6 
feet  in  width,  and  were  built  of  old  timber  which  had  been  intended  for  use  in  the 
dam  and  was  considerably  decayed  when  put  in.  During  the  past  season  the  cribs 
were  replaced  by  light  stone  retaining  walls.    These  cribs  cost  $961.30. 

Parallel  with  the  river  and  iounediately  below  the  abutment  100  piles  were  driven 
and  capped,  for  the  protection  of  the  bank  and  for  formiue  a  toe  for  the  paving.  Its 
cost  was  $251,  including  timber.  This  brings  the  total  cost  under  this  head  to 
$2,025.98. 

Riprap. — The  fact  that  so  much  rock  was  blasted  in  the  look  approaches  caused 
the  use  of  more  riprap  on  the  banks  above  and  below  the  lock  and  abutment  than 
would  have  otherwise  been  the  case.  The  bank  is  riprapped  for  a  distance  of  506 
feet  above  the  lock  paving  and  600  feet  below.  On  the  opposite  side  the  whole  front 
of  800  feet  owned  by  the  Government  is  protected  either  by  riprap  or  paving.  In 
places  this  stone  is  several  feet  in  depth,  but  generally  it  is  from  1  to  2  feet.  The 
surface  covered  amounts  to  124,331  square  feet.  Not  counting  the  expense  of  blasting, 
which  has  been  accounted  for  under  the  head  of  excavation,  the  cost  of  this  work  was 
$2,348.38. 

Paving,— Th&  paving  behind  and  above  the  lock  is  301  feet  in  length  and  48  feet 
wide  at  upper  end  and  as  far  down  as  the  middle  of  the  lock ;  from  this  point  to  lower 
end  it  widens  slightly,  the  slope  of  bank  being  somewhat  less  than  above.  The 
paving  stones  were  quarried  from  backing  stone  unused  in  theoriffiual  construction, 
and  also  from  those  taken  from  lock  at  time  of  reduction  of  walls  and  which  were 
not  required  in  foundation  of  dam.  As  the  stone  was  not  regular  in  grain,  consider- 
able cutting  was  necessary  in  order  to  make  a  workmanlike  job  of  the  paving.  The 
pavers  are  about  10  inches  thick  and  vary  in  length  from  18  to  36  inches.  On  the 
opposite  side  the  paving  reaches  26  feet  above  abutment  and  over  200  feet  below,  and 
it  IS  130  feet  wide  at  upper  end,  running  to  a  point  at  lower  end.  The  paved  space 
covers  50.392  square  feet  of  ground,  and  is  well  laid  on  a  bed  of  broken  stone  varying 
in  thickness  from  1  to  3  feet.  The  cost  of  this  work,  which  does  not  include  original 
price  of  stone  delivered  as  backing,  was  $4,470.40. 

Retaining  walls. — The  walls  with  which  the  old  cribs  below  and  above  lock  were 
replaced  were  made  of  stone  remaining  after  completion  of  masonry,  quarried  out 
and  roughly  dressed  and  laid  in  cement.  They  are  generally  1  foot  in  thickness  at  top 
and  are  backed  up  with  broken  stone.    At  points  wliere  the  rock  was  badly  shattered 
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ita  removal  to  considerable  depth  was  neceesary,  and  the  wall  was  carried  mnch 
deeper  than  its  general  ayeragO;  which  is  only  a  few  feet ;  they  extend  283  feet  below 
and  379  feet  above  lock,  and  form  a  toe  against  which  the  riprap  of  the  bank  is 
placed.  The  walls  cost  $1,077.60,  bein^  about  44  cents  per  sqaare  foot  face,  which 
includes  the  labor,  quarrying,  and  cutting  stone  from  the  backing  on  hand  and  lay- 
ing same,  and  cement. 

lioada.^RoAdA  leading  from  low  water  to  top  of  bank,  and  of  easy  ^adC;  were 
constructed  on  each  side  of  river  below  dam.  They  are  10  to  15  feet  wide  and  are 
paved  and  drained.  The  total  length  of  the  two  is  over  600  feet.  The  earth  removed  in 
grading  was  largely  used  in  puddling  cofferdams,  so  that  it  may  be  said  that  the 
excavation  practically  cost  nothing.    The  cost  properly  chargeable  was  $380. 

Grading  grounds. — The  land  behind  lock  was  made  unsightly  by  a  washout  of  con- 
siderable width  and  depth,  and  numerous  smaller  ones  cut  the  grounds  at  various 
points.    These  were  all  filled  with  earth,  and  other  inequalities  reduced  until  the 

f  rounds  now  present  a  uniform  grade  and  neat  appearance.    The  quantity  of  material 
andled  was  1,112  cubic  vards,  and  it  cost  $278.50. 

Lock  kov9e$,  etc, — An  addition  was  bnilt  to  the  office  for  one  of  the  lock  houses  and 
a  new  house  was  bnilt  for  the  other.  The  former  has  four  rooms,  with  cellar,  pan- 
try, porches,  etc.,  and  the  latter  has  seven  rooms,  larger  cellar,  and  other  con- 
veniences. Suitable  outbuildings  were  also  constructed,  and  a  building  for  use  as  a 
blacksmith  shop  and  tool  house.    The  total  cost  was  $3,151.19. 

VIXBD  DAM  AND  ABUTMSNT. 
DAM. 

General  staiement—AB  has  been  stated,  the  original  plan  was  for  a  stationary  dam 
made  of  timber  cribs  filled  with  broken  stone.  Tne  upstream  part  was  to  be  founded 
on  piles  driven  to  bed  rock  and  the  downstream  of  cribs  sunk  to  rock,  the  material 
being  dredged  out  for  the  purpose.  About  90  feet  of  dam  next  the  abutment  was 
nearly  completed,  and  30  feet  entirely  decked  over  and  completed,  and  the  piles  and 
sheeting  for  110  feet  next  lock  had  been  driven  and  partly  capped  before  the  plan 
was  changed.  Contracts  had  been  made  for  the  entire  timber  for  the  dam,  amount- 
ing to  578,558  feet  B.  M.,  and  costing  $11,255.45. 

Excavation, — The  end  of  the  dam  next  abutment  was  built  in  a  cut  made  in  the 
bank  inside  of  low-water  mark.  The  end  next  lock  was  also  started  in  a  cut  made 
through  a  dump  of  waste  material  from  the  lock.  The  total  amount  of  excavation 
made  from  these  two  sections  was  9,044  cubic  yards,  and  cost  $1,736.56. 

Pile  driving. — The  pile  driving  for  the  foundation  was  done  with  the  old-style  pile 
drivers  and  engine,  and  piles  were  placed  10  feet  between  centers,  both  across  and 
with  the  direction  of  the  river.  Along  the  upstream  side  of  the  line  of  the  dam  were 
driven  three  tiers  of  3-inch  sheet  piles;  in  all,  1,998  linear  feet  of  piles  and  26,880 
feet  B.  M.  sheet  piles  were  driven,  costing  $1,483.40. 

limber  work. — ^The  piles  were  capped  with  flatted  timbers  12  inches  thick  at  about 
low-water  line,  and  on  these  the  cribs  of  the  dam  were  built,  and  they  were  sheathed 
on  the  upstream  side.  There  were  69,865  feet  B.  M.  timber  placed,  at  a  cost  of 
$2,319.74. 

Filling  and  hacking. — The  cribs  were  filled  with  stone  as  fast  as  completed.  The 
qnantitv  used  was  2,123  cubic  yards,  the  stone  being  taken  firom  waste  dump  out- 
side lock  coffer;  also  435  vards  of  gravel,  etc.,  were  used  to  back  up  the  completed 
part  of  dam.  The  cost  of  this  work  was  $983.60,  counting  nothing  for  the  excavation 
of  stone  from  lock  site. 

ABUTMENT. 

Description. — ^Afber  the  lock  was  completed,  and  previous  to  the  change  of  plan 
from  fixed  to  movable  dam,  the  abutment  for  the  proposed  dam  was  put  in.  It  was 
situated  opposite  the  upper  end  of  lock  and  was  350  feet  from  the  river  wall  of  same. 
It  was  100  feet  long  and  had  a  wing  from  upper  end  reaching  into  bank  a  distance 
of  50  feet  from  its  face. 

Excavation, — In  order  to  get  sufficient  length  of  spillway  for  the  dam,  the  abutment 
was  located  well  in  the  bank.  This  necessitated  considerable  excavation,  as  the 
bank  is  very  high  and  rather  inclined  to  cave  in  and  wash,  thus  requiring  a  lonff, 
flat  slope.  The  material  was  largely  sand  and  clay  and  was  quite  easily  removed. 
The  quantity  taken  out  was  15,359  cubic  yards,  and  cost  $2,490.27. 

Foundation. — After  the  site  was  excavated  and  the  bank  sloped  back  so  that  it 
was  safe  to  work,  piles  were  driven  at  intervals  of  3i  feet  between  centers;  these 
were  cut  off  at  about  lower  pool  level  and  capped ;  between  these  caps  concrete  was 
placed,  and  on  top  was  bolted  a  heavy  squared- timber  platform.  The  upper  face  of 
abutment  and  winjf  foundation  were  protected  by  heavy  sheet  piles  driven  to  bed 
rock.    Below  the  site  of  dam  the  foundation  of  abutment  was  protected  fh>m  under- 
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miniDg  by  a  crib  sunk  jast  ontside  and  tilled  with  stone.  The  foandation  contained 
3,900  linear  feet  of  piles  and  36,000  feet  B.  M.  of  timber,  and  cost  $1,660.83.  The 
protection  contained  7,200  feet  B.  M.  timber  and  78  cubic  yards  broken  stone,  and 
cost  $243. 

Masonry, — Like  the  lock,  the  abutment  was  laid  in  Rosendale  cement,  the  mortar 
being  mixed  in  the  same  proportions  as  that  given  for  lock.  The  exposed  faces  of 
the  wall  were  pitch  face  stone.  The  coping  was  crandalled,  face  and  top,  by  hired 
labor,  from  the  stone  on  hand  which  haa  been  obtained  in  the  lock  contract.  This 
extra  cutting  for  65  cubic  yards  cost  $665.10.  The  abutment  contained  1,833  cubic 
yards,  and  cost  $12,281.10,  including  stone,  labor,  cement,  and  sand. 

Emhankinent. — The  fact  that  the  bank  required  a  flat  slope  to  prevent  its  caving  in 
daring  the  progress  of  the  work  on  the  foundation  masonry  rendered  it  necessary  to 
fill  behind  the  abutment  when  completed.  This  fill  was  made  almost  wholly  of 
broken  stone  blasted  out  of  the  lower  approach  to  lock  and  transferred  across  the 
river  in  dump  cars  and  hauled  to  top  of  bank  with  an  engine,  from  which  point  they 
were  taken  to  the  point  at  which  the  material  was  required.  A  considerable  quan- 
tity of  clay  puddle  was  used  next  the  wing  wall  to  guard  against  leakage.  The 
quantity  of  material  placed  behind  abutment  was  2,760  cubic  yards,  and  its  cost 
was  $1,180.  • 

m.  aaSOBLLAKBOUS— ALTERATIONS  CAUSED  BT  CHANOB   OF  PLANS. 

LOCK. 

Upper  9ill9,  6<o.~Upon  the  change  of  plan  of  dam  it  became  necessary  to  lower  the 
npper  miter  wall  and  all  the  masonry  in  head  of  lock  to  accommodate  navigation  at 
wnee  when  the  dam  was  being  raised  and  previous  to  the  raising  of  the  pool.  In 
order  to  place  the  upper  sills  sufficiently  low  for  this  purpose,  all  masonry  was 
removed  except  the  bottom  course,  and  the  sill  course  was  reset  at  the  new  level 
and  the  sills  bolted  to  bed  rock.  The  cutting  out  of  this  headbay  masonry  left  the 
walls  with  an  uneven  face,  which  was  smoothed  up  as  well  as  possible  with  tools. 
Iron  hollow  quoins  were  put  in  so  as  to  give  the  gates  as  even  and  tight  bearings  as 
practicable.  At  some  places  new  stones  were  cut  and  fitted  into  the  faces  of  the 
walk  to  improve  their  appearance,  it  being  impossible  to  cut  through  the  walls 
smoothly  at  all  points.  The  head  wall  and  sill  and  journal  boxes  of  the  adjustable 
dam  in  head  of  lock  were  also  lowered  and  the  sill  and  trestles  reset. 

Lowering  icalh, — llie  height  of  the  stationary  dam  was  to  have  been  18  feet  above 
lower  miter  sill,  and  the  lock  had  a  guard  of  10  feet.  The  movable  dam  was  to  be 
several  feet  lower,  and  required  but  little  guard,  and  it  was  decided,  therefore,  to 
out  down  the  lock  walls  about  7  feet,  and  thus  obtain  stone  with  which  to  build 
part  of  the  foundation  for  movable  dam.  While  this  necessitated  the  removal  of  all 
the  lock  irons,  ladders,  wickets,  etc.,  and  the  resetting  of  the  coping,  yet  it  was 
much  clieaper  than  purchasing  new  stone  for  the  dam.  Five  courses,  including 
coping,  were  removed,  and  then  the  copinff  stones  were  reset.  The  stone  taken  out 
of  land  wall  and  cross  walls  was  hoisted  to  top  of  bank  and  piled  away;  that 
removed  fh>m  river  wall  was  first  piled  on  the  waste  dump  outside  the  lock  and 
replied  on  the  wall  itself  after  coping  had  been  put  on ;  from  there  it  was  transferred 
to  points  where  required,  for  use  later  on.  The  amount  of  stone  removed  was  2,202.11 
cubic  yards,  395.27  of  which,  nearly  all  coping,  was  reset. 

Gaiesj  wickete,  etc.— The  lowering  of  lock  walls  also  made  it  necessary  to  cut  the 
lower  gates  down,  which  was  done,  the  irons  being  shortened  and  welded  in  the  shop 
on  the  works.  The  gates  were,  however,  replaced  by  new  ones  before  the  lock  was 
put  into  operation,  as  their  age  (seven  years)  and  the  fact  that  they  had  been  out  of 
water  much  of  the  time  caused  decay,  which  rendered  them  unsafe.  The  upper  gates 
were  too  low  after  the  miter  wall  was  reduced,  and  their  design  had  to  be  cnanged  to 
one  permitting  the  use  of  the  filling  valves.  The  irons,  however,  were  utilized  in 
building  the  new  gates. 

The  upper  wickets  were  removed,  the  culverts  having  been  destroyed  in  cutting 
down  the  breast  wall.  The  lower  wicket  shafts  were  cut  off  to  the  correct  length 
and  used  in  their  proper  places.  The  gate  anchorages,  ladders,  etc.,  were  reset  and 
utilized. 

Cost, — Not  counting  the  cost  of  the  new  gates  and  irons,  the  total  expense  of  these 
changes  for  the  lock  alone,  includiuff  tearing  out,  removing,  and  piling  away, 
resetting  coping,  smoothing  wall,  and  removing  upper  and  cutting  down  lower 
gates,  was  $4,8^.37. 

AT  OTHER  POINTS. 

Lowering  upper  lock  approach,— It  was  necessary  to  bring  the  upper  approach  to 
lock  down  to  the  new  level  of  the  upper  miter  sill,  and  this  required  the  removal  of 
a  large  quantity  of  solid  rock  and  not  a  little  overlying  deposit  which  had  accumu- 
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lated.  The  excavation  was  about  70  feet  in  width  and  400  feet  long,  and  ranged  in 
depth  from  2  to  8  feet.  Seven  thousand  nine  hundred  and  twenty  cubic  yards  of 
rook  and  3,800  yards  of  earth  were  excavated,  at  a  cost  of  $7,096. 

ExoavatUm  behind  lock. — ^I'he  lowering  of  the  land  wall  necessitated  the  removal  of 
that  part  of  the  embankment  adjoining  the  part  of  wall  taken  out  and  the  gradin;^ 
of  a  new  slope  back  to  top  of  bank.  This  excavation  contained  1,112  cubic  yards, 
and  cost  $248.38. 

Removing  wa$te  dump, — Previous  to  the  change  of  plan,  it  was  proposed  to  utilize 
most  of  the  stone  blasted  from  lock  site  and  approaches  for  filling  cribs  of  stationary 
dam,  and  this  material  was  wasted  in  the  river  outside  of  and  below  lock  coifer,  where 
it  could  be  easily  gotten.  The  change  of  plan,  however,  necessitated  its  removal,  as 
it  was  located  directly  in  the  proposed  pass  channel;  this  was  mostly  done  by  dredg- 
ing to  a  considerable  depth  and  removing  tbe  material  on  barges,  although  a  consid- 
erable quantity  was  removed  by  men.  The  quantity  excavated  by  dredge  was  55,155 
cubic  yards,  at  a  cost  of  $5,878,  and  by  men  11,641  cubic  yards,  at  a  cost  of  $3,882.30. 
These  amounts  included  large  quantities  of  sand,  which  washed  in  the  way  on  each 
rise  and  greatly  increased  the  cost  and  amount  of  material  excavated. 

Rfimoving  old  abutment.— The  abutment  for  fixed  dam  was  opposite  upper  end  of 
lock,  and  it  w^  necessary  to  tear  it  down  to  secure  stone  for  the  construction  of 
weir  and  new  abutment  masonry.  The  stone  was  partly  removed  to  yard  on  top 
of  bank  and  partly  taken  direct  to  weir  to  be  laid.  That  taken  to  yard  was  recnt 
into  coping  and  pitch-face  stone.    The  cost  of  removal  was  $908.44. 

TEMPORARY  BUILDINGS,  BOATS,  ETC. 

Bebuilding  dredge  hull. — The  dredges  used  on  this  work  belonged  on  Kentucky- 
River;  one  of  tbem  carried  the  machinery  of  a  former  dredge  on  a  new  hull,  built 
on  Kentucky  River,  and  a  part  of  the  expense  charged  to  Big  Sandy.  Tbe  amount 
of  bills  paid  by  tbe  latter  for  timber,  bolts,  iron,  oakum,  etc.,  was  $799.71. 

Construction  of  needle  boat.— On  account  of  the  high  banks  at  this  lock  it  was  not 
deemed  advisable  to  provide  a  storehouse  in  the  yard  for  the  needles,  but  rather 
prepare  a  boat  suitable  for  their  storage  and  care.  This  boat  was  also  fitt-od  out  for 
assisting  in  the  maneuvers  of  the  needles.  Tbe  hull  is  14  feet  wide  and  48  feet  long ; 
it  is  provided  with  boiler  and  engine,  which  have  been  long  in  use  on  the  work,  and 
capstan ;  also  overhead  tracks  and  trolleys  for  convenience  in  handling  needles.  A 
tin  roof  covers  tbe  entire  bull  and  projects  6  feet  over  one  end.  The  cost  of  the 
boat,  exclusive  of  tbe  old  rails  used,  and  boiler  and  engine,  was  $671.37. 

Barges  and  boats. — Three  old  barges  were  purchased  for  use  in  connection  with 
dredge.  After  one  season's  use  it  was  necessary  to  recalk  and  repair  them  and  put 
in  new  pieces  in  decks  and  bottoms. 

Two  or  three  push  boats  were  purchased  from  time  to  time,  and  as  they  became  old 
it  was  necessary  to  put  on  new  bottoms  and  make  other  repairs.  The  first  cost  of 
the  barges,  boats,  and  skiffs  was  $1,024,  and  the  repairs  of  various  kinds  amounted 
to  $165.30. 

Derricks. — All  the  derricks  used  were  built  on  the  works;  the  masts  and  booma 
were  of  pine  or  popular,  purchased  in  the  neighborhood,  and  dressed  to  such  shape 
as  desired.  There  were  built  during  the  entire  construction  17  good-sized  der- 
ricks besides  several  smaller  ones  for  temporary  use.  The  cost  of  the  derricks, 
including  guy  lines,  irons,  sheaves,  crabs,  and  rigging  of  wire  and  manila  rope  and 
blocks,  was  $2,678.29.  To  this  may  be  added  the  cost  of  traveling  derrick,  $1,342.82, 
making  a  total  for  derricks  and  rigging  of  $4,021.11. 

Temporary  buildings. — It  was  necessary  to  build  an  office,  cement  sheds,  tool  houses, 
magazines,  blacksmith  shops,  and  engine  and  boiler  houses.  Tbe  office  was  built  by 
contract  for  $400,  and  later  utilized  as  part  of  a  lock  hand's  dwelling.  The  other 
buildings  were  built  by  hired  labor  of  rough  lumber  sawed  at  local  mills,  and  the 
entire  cost  was  $1,150. 

Miscellaneous, — There  were  built  on  the  works  numerous  small  articles  of  various 
kinds,  and  also  many  more  important  appliances,  among  which  were  16  tranicars, 
32  dump-car  beds,  3  large  pile  drivers,  12  small  pile  drivers,  1  concrete  mixer,  and  14 
dump  boxes. 

IT.  DETAILED  STATEMENTS  OF  COST. 

Look. 
Cofferdam : 

Piles,  1,860  linear  feet $148.80 

Timber  and  lumber,  61,253  feet  B.  M 793.56 

Bolts,  spikes,  etc.,  4,482  pounds 166.63 

Clay  filling,  1,365  cubic  yards 764.40 

General  work 874.21 


$2,747.60 
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Exoavatlon : 

Solid  rock,  14,605  cubic  yards $16,533.45 

Loose  rock,  200  cubic  yards 350.00 

Earth,  7,334  cubic  yards 1,691.00 

$18,674.45 

Concrete : 

Stone,  53  cubic  yards 63.75 

Cement,  63  barrels 111.79 

Sand,  24  cubic  yards 6. 60 

Labor 94.65 

276.79 

Masonry : 

Stone,  8,579  cubic  yards 49,309.67 

Cement,  4,037  barrels 7,365.06 

Sand,  1,176 cubic  yards 200.00 

Labor 11,977.71 

Miscellaneous 2,739.12 

71,691.66 

Miter  sills : 

Timber,  5,568  feet  B.  M 139.20 

Bolts,  912  pounds 77.93 

Lead,  347  pounds 19.17 

Labor  and  miscellaneous 329.14 

665.44 

First  gates : 

Timber,  45,176  feet  B.M 1,581.16 

Iron,  63,310  pounds 3, 165.50 

Labor 2,841.30 

Misceilaneous 562.12 

8,150.08 

Secon  d  orates  * 

Timber,  43,893  feet  B.M 1,190.93 

Iron,  13,600  pounds 612.73 

Labor 1,019.50 

Miscellaneous 281. 60 

3,104.76 

Temporary  dams : 

Timber,  16,108  feet  B.  M 299.49 

Iron,  36,154  pounds 1,487.56 

Labor  and  miscellaneous 223. 18 

2,010.23 

General : 

Embankment,  3,300  cubic  yards 1,896.30 

Valves 1,020.20 

Plant 4,411.99 

Buildings 806.40 

Repairs 426.00 

Miscellaneous 4,789.96 

13,350.85 

Total 120,37L76 

Movable  dam. 
Cofferdams : 

Piles,  7,420  linear  feet $1,360.83 

Timber  and  lumber,  180,845  feet  B.  M 3,670.09 

Bolts,  spikes,  etc.,  7,250  pounds 251.75 

Clay  filling,  2,936  cubic  yards 1,178.30 

General  work 3,456.96 

$9,917.41 

Excavation : 

Earth,  etc.,  13,910  cubic  yards 3,010.70 

Loose  rock,  280  cubic  yards 132.00 

Solid  rock,  60  cubic  yards 58.00 

3,200.70 

Concrete : 

Stone,  1,578  cubic  yards 1,386.08 

Cement,  2,762  barrels 4,557.30 

Sand,  706  cubic  yards 157.08 

Labor,  etc 2,035.32 

8,135.78 
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Masonry : 

Stone,  3,135  cubic  yards f24,204.41 

Cement,  1,094  barrels 1,770.60 

Sand,  437  cubic  yards 92.10 

Labor,  etc 3,332.91 

$29,490.02 

Sills  and  fixed  ironwork : 

Timber,  11,116  feet  B.  M 632.28 

Wrought  iron,  42,160  pounds 1,648.40 

Cast  iron,  74,413  pounds 2,185.18 

Labor 1,193.61 

5,559.47 

Trestles,  etc. : 

Steel,  71,456  pounds 3,344.64 

Labor,  etc 480.00 

3,824.64 

Timber,  27,094  feet  B.M 812.82 

Iron 347.60 

Labor,  etc 193.40 

1,353.82 

Operating  mechanism,  etc. : 

Needle  boat 67L37 

Crabs 200.00 

Chains ; 450.00 

Boom 1,23L83 

2,653.20 

General : 

Miscellaneous 7,327.76 

Plant 4,888.24 

12,216.00 

Total 76,251.04 

Approaches t  protection  tcorlSy  etc. 

Lock  approaches : 

Solid  rock,  15,920  cubic  yards $14,009.60 

Loose  rock,  4,050  cubic  yards 1,944.10 

Earth,  15,160  cubic  yards 2,250.60 

Coal,  7,000  bushels 215.40 

$18,419.70 

Cribs: 

Timber  and  lumber,  64,667  feet  B.  M.. 1,094.78 

Piles,  1,800  linear  feet 251.00 

Iron,  2,957  pounds 115.00 

Stone,  714  cubic  yards 565.20 

2,025.98 

Protection  works : 

Riprap,  124,331  square  feet 2,348.38 

Paving,  50,392  square  feet 4,470.40 

Retaining  walls,  2,450  square  feet 1,077.60 

7,896.38 

Buildings  and  grounds : 

Land 3,781.15 

Grading  grounds 278. 50 

Buildings 3,151.19 

7,210.84 

Total 35,652.90 

Fixed  dam  and  abutment 
Fixed  dam : 

Excavation,  9,044  cubic  yards $1,736.66 

Piles,  1,998  linear  feet 677.00 

Timber  and  lumber,  96,745  feet  B.M 3, 126.14 

Filling  and  backing,  2,558  cubic  yards 938. 60 

Miscellaneoas 854.27 

$7,332.67 
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Abatment: 

Excavation,  15^359  cnbio  yards $2,490.27 

Pilea,  3,900  linear  feet 618.88 

Timber  and  lumber,  43,200  feet  B.M 1,161.00 

Filling,  78  cubic  yards 73.00 

Masonry,  1,833  cubic  yards 12,846.20 

Embankment,  2,750  cubic  yards 1,180.00 

Miscellaneous 1,032.20 

$19,401.60 

Total 26,734.07 

MUcellaneous. 

Reducing  lock  walls,  etc $4,865.37 

Removing  waste  dump,  etc 9,760.30 

Removing  old  abutment 908.44 

Buildiuff  roads 380.00 

Rebuilding  and  repairing  dredge 1, 1 19. 11 

Barges,  boats,  etc , 1,189.30 

Temporary  buildings 1,150.00 

General  work 9,890.90* 

$29,263.42 

RECAPITULATION. 

Lock $120,371.76 

Movable  dam,  operating  mechanism,  etc 76,251.04 

Approaches,  protection  works,  etc 35, 552. 90 

Fixed  dam  and  abutment 26,734.07 

Miscellaneous 29,263.42 

Engineering,  superintendence,  etc 40,440.40 

Office  expenses  at  Cincinnati 20,542.23 

Total 349,155.82 

V.  MANEUVERS. 

The  various  operations  required  in  maneuvering  the  needle  dam  are  as  follows: 

1.  Raising  the  trestles. 

2.  Placing  the  needles. 

3.  Removing  the  needles. 

4.  Lowering  the  trestles. 

An  explanation  of  these  maneuvers  will  now  be  given,  assuming  that  the  various 
parts  of  the  dam  are  understood  from  the  preceding  description. 

1.  Baiting  the  iresiUs^—The  raising  of  the  trestles  may  be  done  in  two  ways:  (1) 
by  a  crab  located  on  pier  for  weir,  and  on  lock  wall  for  pass;  and  (2)  by  needle 
boat  anchored  above,  and  raising  chain  passed  over  Hheave  and  leading  at  right 
angles  to  dam  to  drum  of  engine.  Up  to  the  present  time  the  latter  method  has 
been  but  little  employed,  as  the  arrangements  were  not  perfected  until  within  a  few 
days  of  this  writing,  but  it  bids  fair  to  be  successful. 

By  the  first  method  the  chain  is  wound  in  by  two  men  at  stationary  crab  on 
masonry ;  the  chain  passes  over  a  pocket  wheel  and  drops  through  a  hole  in  the 
masonry  into  the  recess  provided  for  pass  trestles  in  pier  and  into  the  manhole  of 
the  discharging  culverts  in  lock;  as  the  chain  is  wound  in  it  brings  up  the  first 
trestle  and  starts  others;  when  the  first  trestle  is  nearly  upright  the  attendant 
standing  on  the  masonry  lifts  the  end  of  the  floor  section,  which  Ties  on  the  chain  a 
few  inches,  and  this  movement  depresses  one  end  of  the  pawl  and  raises  the  opposite 
end  out  of  the  ratchet  on  chain  wheel.  When  the  pawl  and  ratchet  are  separated 
rigid  connection  between  the  trestles  and  chain  ceases,  and  the  attendant  can  handle 
the  trestle  at  will  without  the  crabmen  stopping  the  winding  in.  The  attendant 
books  the  floor  section  into  the  place  provided  for  it  on  the  masonry  and  fastens  it 
with  a  latch  moved  by  the  foot,  and  then  standing  on  the  bridge  thus  formed,  he 
brings  the  escape  or  connecting  bar  into  place  with  a  hook  made  for  the  purpose 
and  turns  the  Jack  post,  which  is  fastened  to  the  masonry  to  lock  it.  By  this  time 
the  floor  of  the  second  trestle  comes  within  easy  reach,  and  the  attendant  repeats 
the  operation  of  slightly  raising  the  free  end,  and  thus  releases  it  from  the  chain  and 
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hooks  it  into  the  first  trestle  and  latches  it  with  the  foot  latch.  By  a  repetition  of 
these  maneuvers  the  trestles  are  all  brought  npri^ht  and  connected  with  each  other. 
When  the  last  trestle  has  been  raised  a  rolling  bridge  is  drawn  out  from  a  recess  in 
the  masonry  and  connected  with  it,  and  thas  a  foot  bridjre  is  completed  from  one 
part  of  the  masonry  to  another.  It  will  be  observed  that  oy  winding  in  the  length 
of  chain  at  which  the  trestles  are  spaced  each  trestle  is  brought  np.  After  the  first 
one,  which  has  a  sufficient  length  of  chain  to  reach  from  top  to  bottom  of  masonry 
plus  the  distance  from  masonry  to  head  of  trestle  when  down,  the  length  is  gen- 
eraly  4  feet,  i.  e.,  the  trestles  themselves  are  4  feet  between  centers,  and  by  allowiqg 
8  feet  of  chain  to  each  it  is  only  necessary  to  wind  in  4  feet  of  this  to  properly 
bring  the  trestle  to  position. 

The  time  taken  to  raise  either  pass  or  weir  trestles  is  about  forty  minutes. 

S.  Placing  the  needles. — ^The  pass  needles  are  stored  on  a  boat  and  are  so  constructed 
that  they  lie  perfectly  flat  on  each  other  when  piled,  so  as  to  prevent  warping  and 
save  space.  Immediately  over  the  piles  of  needles,  on  each  side  of  the  boat,  is  a 
suspended  track  on  which  travels  a  trolley.  The  needles  are  all  stored  with  their 
heads  in  one  direction,  toward  the  dam.  At  about  the  center  of  weight  of  each 
needle  is  a  ring.  The  trolley  has  a  sheave  over  which  a  chain  having  a  book  at  one 
end  passes;  by  placing  this  hook  in  the  ring  of  needle  and  pulling  down  on  free  end 
of  chain  the  needle  wul  be  raised  from  pile;  near  the  hook  is  a  catch  or  claw  on  the 
chain,  the  purpose  of  which  is  to  hold  the  bight  of  that  part  of  chain  pulled  down 
in  raising  needle.  Thus  the  needle  after  being  raised  remains  suspended,  and  by 
pushing  it*  the  trolley  rolls  along  the  track  overhead  and  carries  it  out  to  bow  of 
boat,  the  free  end  of  chain  lying  idle  on  the  needle.  The  boat  is  placed  so  that  its 
bow  is  only  a  few  feet  upstream  from  the  trestles,  and  when  the  needle  is  brought 
to  end  of  track  its  head  projects  over  onto  footbridge;  here  it  is  grasped  by  the 
attendant  stationed  on  trestles  and  placed  on  the  support  bar  alongside  the  last 
needle  put  in.  The  trolley  track  projects  over  hull  of  boat  several  feet,  so  that  when 
the  head  of  the  needle  is  in  its  proper  place  on  the  trestles  the  butt  or  foot  is  just 
at  bow.  When  all  is  ready  a  quick  jerk  on  free  end  of  trolley  chain  releases  it  from 
the  claw,  and  the  weight  of  the  needle  pulls  the  chain  over  the  sheave.  When  the 
needle  strikes  the  water  the  current  carries  it  against  the  sill,  the  force  of  the  blow 
being  lessened  by  the  men  holding  the  free  end  of  the  chain,  thus  allowing  it  to 
come  to  its  place  gradually.  When  the  strain  is  off  the  chain  the  hook  drops  out  of 
the  ring  and  the  ring  drops  into  a  recess  in  needle  made  for  it.  A  stage  plank  projects 
about  15  feet  from  one  side  of  the  boat  parallel  with  the  dam,  so  that  it  is  possible  to 
place  about  30  feet  of  dam  without  moving  boat,  by  allowing  the  needles  to  float  out 
to  position.  As  the  placing  of  the  needles  progresses  a  swift  current  develops  around 
the  wall  so  constructed,  and  it  was  found  necessary  to  hold  back  in  order  to  prevent 
the  needle  being  placed  from  moving  along  the  sill.  In  the  latest  maneuvers  the 
force  of  the  current  has  been  broken  by  a  screen,  with  great  satisfaction. 

After  the  pass  needles  have  been  placed  those  of  the  weir  are  put  in.  When  the 
water  is  warm  an  attendant  stands  on  the  masonrv  above  the  sill  and  places  the 
needles  at  bottom,  while  another  attendant  holds  the  head.  If  the  water  is  too  deep 
or  cold  for  the  application  of  this  method  the  needle  boat  may  be  used  or  the  attend- 
ant may  stand  on  a  light  boat  above  and  guide  the  needles  into  place,  and  by  hold- 
ing back,  break  the  force  of  the  blow  when  they  strike  the  sill.  The  greatest  speed 
^et  attained  is  one  needle  or  1  foot  of  dam  per  minute  on  pass,  and  the  whole  weir 
in  fifteen  minutes  after  the  needles  have  been  laid  on  the  footbridge  ready  to  be 
placed  bv  two  men  on  masonry  and  two  on  bridge  working  from  opposite  ends  of 
dam.  The  placing  of  the  pass  needles  can  not  be  done  more  rapidly  with  present 
plans,  but  a  new  method  is  being  developed  which,  if  successful,  will  materially 


shorten  the  time  of  placing,  and  I  think  it  safe  to  predict  that  both  pass  and  weir 
can  be  placed  after  the  needles  have  been  gotten  ready  within  less  time  than  it  now 
requires  for  the  weir  alone. 

S.  Removing  the  needlea.—When  a  rise  approaches,  the  wickets  in  the  look  are 
opened,  and  when  they  fail  to  keep  the  pool  down  to  its  normal  level  alternate 
needles  are  ''stood  out'' — that  is,  the  heads  of  alternate  needles  are  pushed  upstream 
and  a  pin  or  stick  placed  between  them  and  the  support  bar;  this  permits  the  escape 
of  a  great  quantity  of  water.  When  this  fails  to  keep  the  pool  down  the  weir 
needles  thus  standing  out  may  be  entirely  moved,  or  if  indications  point  to  a  con- 
siderable rise,  all  the  weir  needles  may  be  removed  by  the  method  explained  further 
on.  A  continuation  of  the  rise  may  necessitate  the  removal  of  all  the  needles  stand- 
ing out  in  the  pass  or  even  the  whole  of  the  pass. 

The  device  used  for  pushing  out  the  head  of  the  weir  needles  is  a  Jack  devised  by 
the  lock  master,  T.  J.  Snyder.  With  it  one  man  can  rapidly  stand  the  needles  out. 
On  the  pass  a  larger  jack  on  the  same  plan  would  answer,  but  so  far  we  have  used  a 
line  attached  to  the  head  of  needle  and  running  to  a  capstan  on  needle  boat  which 
lies  against  the  dam. 

The  removal  of  the  needles  is  now  to  be  explained.    Near  the  top  of  each  needle  is 
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a  countersank  handle  for  use  only  in  remoying  the  needle ;  a  chain  much  longer  than 
the  length  of  dam  Ib  passed  along  the  upstream  side  of  the  needles  and  connected  by 
hooks  with  these  handles ;  there  is  considerable  length  of  slack  chain  between  each 
pair  of  handles ;  the  end  of  the  chain  is  fastened  to  a  long  line  leading  to  the  engine 
on  the  needle  boat,  which  is  anchored  well  upstream.  By  starting  the  engine  the 
first  needle  is  pulled  away  from  its  support  at  top,  and  when  it  has  traveled  the 
length  of  slack  chain  leading  to  the  next  the  second  is  started,  and  so  on  until  all 
are  removed  and  are  afloat.  This  maneuver  is  very  rapid,  the  time  required  being 
simply  that  which  is  necessary  to  wind  the  rope  on  the  drum  of  the  engine.  The 
boat  is  anchored  in  such  direction  that  the  needles  float  into  the  quiet  water  above 
the  iinremoved  portion  of  dam. 

The  original  intention  was  to  adopt  the  escapement  method  of  removing  the 
needles,  and  this  can  still  be  used  if  desired,  but  it  was  found  that  the  wide  needles 
would  be  greatly  damaged,  particularly  on  weir,  by  allowing  them  to  fiUl  down- 
stream. The  method  emploved  is  more  rapid  and  less  destructive  to  the  needles, 
and  in  every  way  more  satisfactory. 

After  the  needles  have  all  been  removed  they  are  drawn  onto  the  boat  by  suitable 
contrivances  at  the  opposite  end  from  that  which  was  used  in  placing  them,  and 
piled  awa^  by  use  of  trolley ;  this  leaves  the  heads  in  the  right  direction  when  it  is 
affain  desired  to  place  them.  Later  on  it  is  proposed  to  perfect  a  means  of  taking 
the  needles  directly  out  of  the  water  and  placins  them  in  the  dam,  and  thus  they 
will  only  be  piled  away  when  there  is  a  continued  season  of  high  water  and  during 
the  winter. 

4,  Lowering  the  tre$tle9, — To  lower  the  trestles,  the  last  one  raised  is  the  first  to 
start  down.  The  attendant  stands  on  the  footbridge  and  first  unhooks  the  rolling 
bridge  and  pushes  it  back  into  its  recess.  He  then  disconnects  the  escape  bar  of  the 
last  trestle  and  throws  it  around  against  its  trestle  and  then  unhooks  the  floor  sec- 
tion, which  falls  on  the  chain  and  rests  there,  and  gives  it  a  push,  the  man  at  crab 
at  the  same  time  slacking  on  brake  so  as  to  unwind  the  chain.  When  the  chain  has 
run  out  about  4  feet,  the  attendant  throws  the  pawl  of  the  standing  trestle  into  its 
ratchet,  and  thus  the  descending  trestle  is  stopped.  The  escape  bar  and  floor  section 
of  this  trestle  are  then  releasea  and  the  weight  of  the  trestle,  already  underway, 
pulls  it  toward  itself  when  the  chain  wheel  of  crab  is  allowed  to  turn,  thus  paying 
out  more  chain.  The  operation  of  throwing  the  pawl  in  the  ratchet  is  again  per- 
formed when  the  chain  has  gone  as  far  as  desired.  A  repetition  of  these  maneuvers 
brings  all  trestles  to  their  beds  with  their  floor  sections  rostinff  on  top  of  them.  In 
this  manner  four  or  five  trestles  are  descending  simultaneously,  ana  as  fast  as  one 
comes  to  rest  another  is  attached.  The  time  required  for  lowering  either  pass  or  weir 
is  about  twenty  minutes. 

By  the  addition  of  a  new  chain  it  has  been  made  possible  to  lower  each  trestle 
separately,  if  desirable,  during  a  heavy  run  of  drift  or  for  other  reasons.  In  this 
case  the  chain  can  be  spaced  beforehand,  and  the  operation  of  lowering  will  consist 
simply  of  releasing  the  connection  between  trestles  and  allowing  them  to  fall,  as  Is 
done  with  the  old-style  trestles,  or  they  can  be  lowered  with  crab,  the  pawl  of  the 
standing  trestle  not  being  thrown  into  the  ratchet  until  the  trestle  being  lowered 
comes  to  rest.  In  this  case  a  line  pulling  fix>m  the  opposite  end  of  dam  would  be 
required  to  start  the  trestle  downward,  but  a  better  solution  would  be  to  throw  in 
the  pawl  a  little  before  the  descending  trestle  came  to  rest.  Its  weight  would  then 
start  the  next  trestle  when  released. 

While  the  maneuvers  have  all  been  fairly  satisfactory  so  far,  yet  the  dam  has  not 
been  operated  under  especially  difficult  conditions,  and  it  is  too  early  to  predict  entire 
success  under  all  circumstances  which  may  occur.  A  rapidly  rising  river  filled  with 
drift  arriving  at  night  in  snow  or  rain  might  complicate  matters  considerably  and 
change  an  apparent  success  into  a  certain  failure  without  warning.  All  precautions 
possible,  except  the  construction  of  telephone  lines  owned  and  operated  by  the  Gov- 
ernment, have  been  taken  to  provide  against  surprise,  and  results  are  now  to  be 
awaited  with  anxiety  and  difficulties  met  with  courage  and  intelligence. 

Probable  mod%fication$. — It  has  already  been  stated  that  new  ideas  for  the  placing 
of  needles  are  under  consideration.  The  employment  of  steam  on  the  needle  boat 
for  removing  the  needles  has  been  more  than  satisfactory,  and  has  reduced  the  time 
of  this  operation  to  almost  nothing.  It  is  proposed  to  emplov  it  in  all  the  other 
operations,  raising  and  lowering  trestles,  placing  needles  in  tne  dam,  and  storing 
them  away  on  the  boat.  The  details  of  the  new  ideas  have  not  all  been  worked  out, 
and  none  of  them,  except  the  removal  of  needles  aud  raisiug  trestles,  have  been 
applied,  and  these  to  only  a  limited  extent.  The  results  of  these  experiments  and  a 
description  of  the  maneuvers  as  modified  will  be  given  in  a  subsequent  report. 
Very  respectfully,  your  obedient  servant, 

B.  F.  THOMA0,  AesUtani  Engineer. 

MaJ.  James  F.  Gregory, 

Corpe  of  Engineere,  U.  S,  A. 


Digitized  by 


Google 


2558      REPORT   OF   THE  CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 


Beport  of  Mr.  2>.  A,  Watt,  civil  engineer,  upon  the  caleulaiion$  for  the  treettee  and  needlee 
of  the  dam  in  Big  Sandy  River y  near  Louisa,  Ky, 

Unitkd  States  Enginebr  OfficB; 

Cindnnati,  Ohio,  June  SO,  1897. 

Major:  Supplementary  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  in 
local  charge  of  the  work  on  the  Big  Sandy  River  at  Louisa,  Ky.,  I  have  the  lionor 
to  submit  herewith  an  illustration  of  the  calculations  made  by  me  for  the  trestles 
and  needles  of  the  movable  dam  in  that  locality : 

Paes  trestles. — The  precise  outline  of  the  trestles  had  to  be  determined  by  trial,  M 
it  was  required  that  each  trestle  should  lie  down  inside  instead  of  upon  the  pre- 
ceding one.  The  height  was  of  course  determined  by  the  lift,  while  the  width  of 
base  was  made  about  sixty-six  one  hundredths  of  the  height,  in  accordance  with 
similar  examples  in  France.  The  inclinations  of  the  main  mehibers  having  thas 
been  decided,  the  strains  in  them  were  found  to  be  as  follows : 

The  maximum  head  occurs  with  the  water  at  pool  level  above  and  no  water  below, 
and  =  13  feet. 

The  pressure  on  each  needle  12  inches  wide =r  —  o''X  13.3^X62.5  pounds X 6.5'= 
5,410  pounds. 


Total  pressure  on  one  bay  4  feet  wide  =  21,640  pounds.  One-third  of  this  being 
supported  by  the  escape  bar,  we  have  the  pressure  at  B  =  say  7,200  pounds  per 
trestle. 

The  strains  in  the  main  members  may  then  be  found  graphically  or  by  analysis, 
assuming  that  the  compression  on  the  downstream  side  is  equally  distributed  by  the 
gussets  into  the  two  lower  channels.  We  thus  find:  Tension  in  AB,  8,800  pounds; 
vertical  upward  pull  at  A,  8,700  pounds;  compression  in  BD  and  CD,  6,000  pounds 
each. 

Each  of  these  members  is  a  4''— 7.26#  channel^  this  size  being  adopted  as  most 
suitable  for  the  purposes  of  the  shop  ana  of  the  held,  and  as  possessing  a  thickness 
of  metal  which  would  afford  a  margin  for  deterioration  by  rust.  All  braces  and  con- 
nections were  made  heavier  than  usual  with  this  latter  object  in  view. 

8  800 

Tension  per  square  inch  in  AB,  net  section,  =y^ =5,400  pounds,  corresponding 

to  a  factor  of  safety  of  about  11.1. 

6,000 
Compression  per  square  inch  in  BD  or  CD,  =  n  13  =  2,800  pounds. 

Ultimate  strength  per  square  inch,  deduced  from  Gordon's  formula,  pin  and  square 
bearing  columns,  =  24,600  pounds. 

BD  and  CD  thus  have  a  factor  of  safety  of  about  8.8. 

The  radius  of  gyration  is  here  taken  at  ri^ht  angles  to  the  web.  If  it  be  taken 
parallel  to  it  a  result  will  be  obtained  practically  similar,  as  the  column  length  is 
reduced  by  the  cross  braces. 

The  channels  are  also  subject  to  a  bending  moment  when  being  raised,  due  to 
deposits  of  sand,  etc.  To  ascertain  the  effect  of  this  under  ordinary  circumstances, 
a  cube  of  deposit  was  assumed  along  the  parts  of  the  trestle  to  a  depth  of  9  inches, 
which  gives  a  total  weight  of  35  pounds  per  linear  foot,  including  the  iron  work. 
The  greatest  distance  from  the  shoe  pin  to  the  chain  being  16.5  feet,  we  have : 

X      85#  X  16.5^  X  16.5^  X  12      , .  ,™  .     ,  , 

Moment  =—^ s =  14,200  inch  pounds. 
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And  if  •  =  the  extreme  fiber  stress  per  square  inch,  we  have  from  the  nsual  for- 
mula for  the  flexure  of  beams : 

Mc      14,200x2"      ^^^ 
•  =  -J-  =     '  ^Q =  6,200  pounds. 

Adding  for  the  upper  flange  200  pounds  per  square  inch  for  the  compression  ftom 
the  hoisting  chain,  we  have : 

Maximum  flange  stress  per  square  inch  =  6,400  pouuds, 
corresponding  to  a  factor  of  safety  of  about  9.4. 

Weir  treif/es.— The  strains  in  the  weir  treHtles,  under  assumptions  similar  to  the 
foregoing,  were  found  to  be  as  indicated  on  the  accompanying  diagram. 


3/Oo» 


The  same  sizes  of  material  and  similar  outlines  were  used  as  on  the  trestles  of  the 
pass,  for  the  purpose  of  simplifyiug  the  work. 

The  experience  which  has  been  obtained  thus  far  with  these  trestles  has  shown 
them  to  possess  stiffness  and  freedom  from  v^ibration  to  a  noteworthy  degree. 

NeMes.—The  needles  are  all  of  white  pine  and  are  12  inches  in  width.  Those  of 
the  pass  were  designed  for  an  extreme  floer  stress  of  1,200  pounds  per  square  inch 
with  the  water  at  pool  level  and  no  water  below.  This  somewhat  high  strain  was 
adopted  in  order  to  reduce  the  size  of  the  needles  as  far  as  practicable,  as  they  are 
of  ^mensions  larger  than  have  been  used  heretofore,  and  It  was  anticipated  that 
there  would  be  difficulty  in  handling  them. 

The  maximum  moment  under  these  conditions  occurs  at  a  vertical  distance 
<2=A-f-i/3  from  the  surface,  if  ^=the  depth  of  water,  or  in  this  case =13  feet; 
d  therefore = 7.51  feet. 

Moment=  (1,800  pounds  X  7.7'X  12)— (1.0'  x  7.7' X  62.5#  X^x  -3-  X  12)  =  110,800 

inch  pounds. 
Then  from  the  usual  formula,  if  I  =  moment  of  inertia, 

I=_X2and=-^^, 

i  being  the  thickness  required  at  the  point  of  maximum  moment. 
Combining  and  reducing  we  find  1=6.80  inches,  which  dimension  was  adopted. 
The  strain  assumed  for  the  weir  needles  was  a  little  over  900  i)ound8  per  square 
inch,  as  they  are  more  liable  to  deterioration  from  frequent  handling. 
Respectfnlly  submitted. 

D.  A.  Watt,  Civil  Engineer. 
MaJ.  Jambs  F.  Gregory, 

Corp$  of  Engineer$,  U,  8,  A, 


D. 

report  of  mr.  b.  f.  thomas,  assistaitt  bngikebr. 

Unitbd  States  Engineer  Officb, 

Louisa f  Ky.j  June  SO,  1897. 
Major:  In  response  to  your  letter  of  the  11th  instant,  I  have  the  honor  to  forward 
herewith  the  estimates  requested  of  cost  of  lock  and  needle  dam  at  Louisa  if  the  same 
had  been  built  under  favorable  conditions.  It  is  believed  that  the  estimate  is  suffi- 
ciently liberal,  and  that  if  built  under  the  contract  system,  or  under  a  system  with- 
out long  delays,  the  figures  will  not  be  exceeded. 
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Eiiimate  of  probable  eo9i  of  look  and  needle  dam  eimilar  to  the  one  in  Big  Sandy  River, 
West  Virginia  and  Kentucky,  at  Louisa,  Ky, 

1.  LOCK. 


Cubic 
yards. 


Price 
per  yard. 


Amoimi. 


Special  ntone 

Dressed  face  stone  . 

Pitch  face 

Squared  stoue 

Backing 


636 

1,545 

9tf5 

824 

6,000 


$15.00 
7.50 
6.50 
5.50 
i.50 


$9, 540. 00 
11,587.50 
6,467.50 
4, 532. 00 
27,000.00 


Total 

Laying  10.000  cubic  yards  stone,  at  $2.25  . 

Gates,  valves,  temporary  dams,  et-c 

Cofferdam 


10,000 


59, 127. 00 
22, 5C>0. 00 
7,500.00 
2,  750.  00 


Look  above  fonndation 

Bock  excavation,  7,000  cubic  yards,  at  $1 . 


Total 

Contingencies  and  engineering. 


91.877.00 
7,000.00 


Total  cost  of  look . 


98, 877. 00 
9, 887. 70 

106,761.70 


Note. — This  estimate  is  made  on  the  supposition  that  the  original  plan  was  for 
needle  dam^  in  which  case  the  lock  would  have  stood  further  from  bank  and  thereby 
increase  the  quantity  of  masonry  aud  decrea.se  the  quantity  of  rock  excavated. 

2.  NEEDLE  DAM. 


Cubic 
yards. 


Price 
per  yard. 


Amount. 


Special  stone . 

Pitch  face 

Backing 


450        $15.00 
1,300  6.00 

1, 385  I  4. 50 


Total 

Laying  3,135  cubic  yards  stone,  at  $3 

Concrete,  1,578  cubic  yards,  at  $5.25 

Cofferdams 

Excavation,  6,000  cubic  yards,  at  50  cents. 

Timber  siUs,  12,000  feet  B.  M.,  at  $45 

Fixed  iron  work: 

42,000  pounds  wrought,  at  5  cents 

75,000  pounds  oast,  at  44  cents 

Trestles,  72,000  pounds  steel,  at  5  cents. ... 

Needles,  150  for  weir,  at  $3.50 

Needles,  150  for  pass,  at  $5 

Needle  boat  (with  engine) 

Operating  crabs  and  chains 


Total 

Contingencies  and  engineering.. 


3,135  ! 


Total  cost  of  dam.. 


$6,750.00 
8,450.00 
6,232.50 


21,432.50 
0, 405. 00 
8, 284. 50 
8, 000. 00 
3. 000. 00 
540.00 

2, 100. 00 

3,375.00 

3, 600. 00 

525. 00 

750.00 

1, 500. 00 

600.00 


63,012.00 
6, 301. 20 


69, 313. 20 


MISCELLANEOUS. 

Embankment  behind  lock  and  abutment,  6,000  cubic  yards,  at  30  cents $1, 500. 00 

Paving  behind  lock  and  abutment,  3,0U0  square  yards,  at  $1.50 4. 500. 00 

Riprap  on  banks,  6,000  square  ^'ards,  at  50  cents 3,000.00 

Retaining  walls  above  and  below  lock,  2, 500  square  feet,  at  50  cents 1, 2^).  00 

Lock  buildings , 3,000.00 

General  work 5,000.00 

Total 18.2.'i0.00 

ConUngencies 1,825.00 

Total  miscellaneous 20,075.00 

RECAPITULATION. 

Look $108,764.70 

Dam 60,313.20 

Miscellaneous 20.075.00 


Tot*l 

Respectfully  submitted. 

Maj.  Jamks  F.  Gregory, 

Corps  of  Engineers,  U,  S,  A, 


198,152.90 

B.  F.  Thomas,  Assistant  Engineer, 
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NEEDLE  DAM,  BIO  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


Na  1— VIEW  OF  TWO  PASS  TRESTLES  AND  FIVE  NEEDLES  SET  UP  IN  POSITION;  UPSTREAM  SIDE. 
The  trestles  are  lowered  to  the  left. 
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NEEDLE  DAM,  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


No.  2.— DOWNSTREAM  VIEW  OF  PASS  TRESTLES  AND  NEEDLES. 
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NEEDLE  DAM,  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


No.  2.— DOWNSTREAM  VIEW  OF  PASS  TRESTLES  AND  NEEDLES. 
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NEEDLE  DAM,  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


No.  7.— VIEW  LOOKING  TOWARD  THE  LOCK ;  POOL  FULL. 

A  few  needles  (two  of  which  are  seen  floating?  on  the  pool)  are  removed  to  prevent  overflow.    The 
head  of  water  on  the  pass  is  a  little  over  11  feet. 
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Commercial  itatUtioi  for  fiscal  year  ending  June  SO,  1897,  Big  Sandy  River,  West  Virginia 

and  Kentucky, 


Artioles. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1800. 

1897. 

Timber 

Tons. 

208.491 

75 

84 

8,000 

2.511 

496 

760 

7.000 

9,831 

16^000 

510 

11 

19,000 

1,874 

Tons. 

225,000 

50 

80 

8,000 

8,000 

600 

2.200 

1,060 

10,000 

10,000 

489 

15 

21,009 

900 

Tons. 

800,060 

96 

4 

00 

260 

160 

4.080 

6,200 

28,900 

99,826 

IbtM. 

881,670 

Ttmt. 
200,000 

425,000 

Tons. 
818,882 

Tons. 
255,000 

HidM 

Leather 

6 
660 

1,765 
1,190 
530 
1,808 
1,950 
68.760 

Lamber. 

400 

2,000 

800 

100 

1,600 

1,000 

40,000 

500 

8.000 

1,360 

60 

1,000 

800 

82,100 

870 

2,360 

1.280 

100 

480 

1,000 

51,100 

800 

Produoe 

6,000 
1,400 

Liyeatook 

Bpokee 

SltLTOB 

1,000 
800 

Tan  buk 

Ties 

48,000 
500 

Grain 

Wool 

•  -7 

16,060 
1.400 

7 

66,914 

2.608 

MiMdluieoiu 

PaiMogen 

60,600 
1,600 

80,000 
2,100 

100,000 
1,360 

100,000 
2,600 

Totel 

268,682 

277,808 

455,920 

486,728 

297.800 

545,910 

471,382 

414,600 

List  of  boaU  plying  Big  Sandy  River,  Wat  Virginia  and  Kentucky. 

Kameof  boat 

Cbaraoter. 

Length. 

Breadth. 

Depth. 

Tonnage. 

B6a1ahBn>wii 

Sldd'Wheel 

FssL 

118 
100 
117 
120 

93 
126 
106 
110 

90 
187 

Fsst, 
15 
14 
18 
18.4 
14 
19 
14 
15 
16 
20 

Fest. 
2.6 
1.8 
8 
4 

2.5 
8 

2.8 
2.6 
2 
8.5 

87.41 

Sip  Bayea 

24.12 

Andjiiatoher 

Stem-wheel 

65 

.T.  n/^nplriiTff,  Kft.  2 , 

Side-wbeel 

56.28 

JeD  n  ie  (j^eorge 

do 

19.05 

Kairplay 

do 

49 

Sandy  Valley 

do 

40 

VircfeRatdlff. 

do 

48 

8tefla(tow) 

Stem,  wheel ........... 

25 

Buokey  e  ^y  (tiow) 

do 

Gate  Citr  (tow) 

do       

Sea  Lion  (tow).'. 

do 

123 
120 

22 
22 

8.6 

4 

127 

J.  H.  MoConnell  (tow) 

do 

137 

Lee  H.  Brooks  (tow) 

do 

Ohamploii  (to"*)  - ..  r ..  r  t 

118 
102.5 
102.5 
108 

45.7 

88 

il 

16.4 
16.4 
10 

15.6 
6.5 

8.2 
2.4 
2.4 
2.5 
2.8 
2.2 

60.16 

J.  C.  fiopkina  (saw  boat) 

Side-wheel 

67 

B.  A.  iTo&nfon. I...... 

....  do  

67 

Batelle 

do 

18.35 

Onieia. -......•• 

do 

8  96 

Vmoy  ..■■.■....•■>.>.>.■.■■.•■ 

Stem-wheel 

Report  ^f  oraft,  rafts,  etc,,  passing  lock  and  dam  on  Big  Sandy  River  near  Louisa,  Ky., 
during  fiscal  year  ending  June  SO,  1897, 

[No  aooonnt  waa  kept  preyious  to  January  1, 1807,  the  lock  and  dam  not  being  completed.] 


Oralt,  etc.,  paasinf . 


Lock. 


Up.     Down. 


Paaa. 


Up.     Down. 


Total. 


Steamboata 

Barges  and  flats. 

Log  rafts 

Loose  logs 

Tie  rafts 

lilsoellaneons... 


26 
8 
2 

100 
6 
2 


296 


278 

2 

1,890 


619 
7 
1,892 


40, 000      40, 100 
23  29 

8  13 


Look  operated,  99  days;  pass  open,  142  days. 
SNG  97 161 
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FF6. 
IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1878, 
provides  for  removiDg  snags,  rock^,  and  overhanging  trees  and  form- 
ing low  wing  dams  of  loose  stones  at  shoal  places  to  concentrate  and 
deepen  the  water  at  those  points,  so  as  to  aid  light-draft  steamboat  and 
raft  navigation.  The  characterii:«tics  of  the  stream  are  described  in 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1876  (pp.  747-755), 
and  1896  (pp.  2517-2520),  and  1896  (pp.  2324-2326). 

For  details  of  the  work  done  during  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith. 

The  two  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts,  19 
miles  below  Pecks — still  constitute  serious  obstructions  to  navigation, 
and  have  been  reported  to  the  Department  as  such. 

Considerable  difficulty  has  been  experienced  during  the  past  year  in 
keeping  the  lower  4  or  5  miles  of  the  stream  free  of  timber  so  that 
small  steamers  could  use  that  portion  of  the  stream.  This  timber  is 
floated  down  to  the  mouth  of  the  river,  caught  in  booms,  rafted,  and 
then  held  for  a  rise  in  the  Ohio,  on  which  it  is  floated  down  to  market 
A  report  on  this  subject  was  made  under  date  of  January  12,  1897, 
Further  report  will  be  made  as  soon  as  it  is  possible  to  obtain  more 
definite  information. 

Money  statement 

July  1, 1896, balance  nnexpeiuled *-...    $1,233.80 

June  30, 1897,  anu>unt  expended  during  fiscal  year 1, 152. 59 

July  1, 1897, balance  unexpended 81.21 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  i,  1897. 


Appropriations. 


June  18, 1878 $2,000 

March  3, 1879 1,000 

Junel4,1880 2,000 

March  3,1881 3,500 

August  2,1882 2,000 

July  5, 1884* 2.000 

August  11, 1888 2,000 


September  19, 1890 $2,000 

July  13, 1892 2.000 

August  18,1894 2,000 

June  3,1896 1,000 


Total 21,500 

*  Made  available  by  act  of  August  5, 1886. 


BSPORT  OF  MB.   B.  F.  THOMAS,   ASSISXAlTr  ByOINBBB. 

United  States  Engineer  Office, 

LouUtty  Ky.,  June  SO,  1897. 

Major:  I  have  the  honor  to  report  upon  the  improvement  of  the  Gnyandotte 
River,  West  Virginia,  for  the  fiscal  year  ending  June  30, 1897. 

The  work  was  in  local  charge  of  Mr.  Lafayette  Ward,  sr.,  who  started  out  with  a 
crew  about  the  Ist  of  August  and  returned  the  last  of  September,  having  cleaned 
the  river  for  a  distance  of  51  miles  to  Hamilton  Shoal.  The  principal  work  done 
wn«  ni  Ilniiiiltou  Slioal,  Aaron  Shoal,  Hatfield  Ford,  Hatfield  Shoal,  McCoy  Ripple, 
Laurel  Hill  Shoal,  Four  Mile  Shoal,  Letart  Shoal,  Stone  Coal  Shoal,  Head  of  Falls, 
Falls  of  Gnyandotte^  Falls  Bar,  JohnsoiiB  Store,  Salt  Rook,  Head  of  Hiohmui  Bend, 
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Smith  Creole  Bend,  Bradys  Landing,  Dnsenbergs  Dam,  Month  of  Bootens  Creek, 
Dark  Hollow,  MoCommas  Bend,  and  lower  end  of  Vinson  farm. 

A  summary  of  work  shows  116  snags,  17  trees,  and  3  stumps  removed,  90  trees 
topped,  871  cubic  yards  solid  rock  and  3,832  cubic  yards  loose  rock  taken  out. 

Tne  drifting  of  loose  logs  in  the  river  is  verv  injurious  to  the  walls  of  the  shoals, 
as  when  the  logs  catch  out  the  drifters  tear  down  the  walls  in  getting  them  back 
into  the  channel.     In  this  way  much  work  is  required  in  the  way  of  repairs. 

The  greatest  difficulty  in  the  navigation  of  this  river  is  the  milldams,  two  of 
which  have  been  obstructions  for  years.  Unless  they  are  removed  it  is  not  advis- 
able to  expend  very  much  money  in  improving  navigation,  as,  no  matter  how  well 
the  balance  of  the  river  may  be  maintained,  the  milldams  prevent  the  passage  of 
steamboats,  except  at  high  stages  of  water.  Some  means  of  getting  rid  of  them 
should  be  found  before  anything  further  is  done  toward  the  improvement,  except 
to  maintain  the  works  already  built. 

The  timber  interest  is  the  chief  one  of  this  river,  but  it  is  a  constant  menace  to 
steamboat  navigation.  The  running  of  loose  logs  is  quite  dangerous  to  boats,  and 
when  the  logs  arrive  at  the  mouth  of  the  river  they  are  held  in  booms  and  rafted  at 
leisure,  thus  closing  the  river  frequently  to  steamboats.  In  order  to  prevent  the 
obstruction  of  steamboats  at  the  mouth  a  watchman  was  employed  dnring  the  tim- 
ber season,  and  this  has  resulted  in  somewhat  improving  matters,  although  there  is 
still  a  disposition  upon  the  part  of  the  timber  interests  to  monopolize  the  lower 
part  of  the  river  to  the  detriment  of  other  navigation. 

KespectfuUy  submitted. 

B.  F.  Thomas,  Aisiatant  Engineer. 

M%j.  James  F.  Grbgort, 

C<Mrp$  of  Engineers,  U.  8.  A, 


Commercial  $taH$tie9  for  fiaoal  yean  ending  June  SO,  1891-1897,  OuyandoUe  Biver,  Weet 

Virginia, 


Articles. 

180L 

1892. 

1883. 

1804. 

1895. 

1880. 

1807. 

CroAs-ties 

Tont. 

Tont. 
12,500 
90.000 
1,800 

Tom, 
60,000 
120.940 
1,810 

Tom, 
40,000 
100.000 
1,221 

Tom, 
85.000 
210.000 
.       2,400 

Tom, 
40,000 
180,000 
2,000 

Tont, 
50,000 
90,000 
8,300 

Timber 

00,000 
i;i28 

MiffcellanQoii4^ 

Total 

01,128 

108,800 

182,260 

141,221 

247,400 

202.000 

148,800 

lABt  of  hoaU  plying  ike  OMyandoite  Biwr,  Weet  Virginia. 


Kameofboat. 

Charaeter. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Jennie  Qeotge  ....•••..•. 

Side-wheel 

08 
75 
108 
104 

14 
18 
14.8 
18 

Feet. 
2.5 
2.2 
2.5 
2.8 

87  41 

J.  T.  Hastier 

do 

10.68 

Favorite 

do 

48.64 

Gnyandotte  .......*......•..... 

do 

48  83 

F  F  7. 

IMPROVEMENT  OP  NEW  RIVER.  VIRGINIA  AND  WEST  VIRGINIA. 
[This  work  wae  in  the  charge  of  Col.  Peter  C.  Hains,  Corpa  of  Engineera,  nntU  April  80, 1897.] 

The  charge  of  the  improvement  of  New  Biver  was  transferred  to  me 
on  April  30, 1897,  by  Col.  Peter  0.  Haius,  Corps  of  Engineers,  in  accord- 
ance with  instructions  in  letter  ot  the  Chief  of  En^neers  to  Colonel 
Hains,  dated  April  17, 1897. 

The  balance  unexpended  was  furnished  by  the  act  of  Congress  of 
August  /),  1886,  with  the  stipulation :  <'  Continuing  improvement  between 
the  lead  mines,  in  Wythe  County,  and  the  month  of  Wilsons  Creek,  in 
Grayson  County."    By  letter  dated  April  17|  1891,  it  was  reported  to 
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tbe  Ohief  of  EDgineers  that  any  farther  improvement  of  that  portion 
of  the  stream  was  wholly  unnecessary,  on  account  of  changed  condi- 
tions In  late  years.  The  Ohief  of  Engineers,  under  date  of  April  23, 
1891 ,  stated  that  the  Secretary  of  War  had  decided  that  the  unex- 
pended balance  should  be  withheld  from  expenditure  until  ftirther 
action  is  taken  by  Congress.  .  Nothing  has,  therefore,  been  done 
toward  improving  the  stream  since  that  time. 

Money  statement 

July  1,  1896, balance  unexpended $2,308.94 

July  1, 1897,  balance  unexpended 2,908.94 


AppropriaHom. 


August  14;  1876 $16,000 

March  3, 1879 12,000 

March  3, 1881 24,000 

Augusts,  1886 10,000 

Jnnel8,1878 15,000 


June  14, 1880 $24,000 

August2,  1882 12,000 

Total 112,000 


FF  8. 

IMPROVEMENT  OP  GAULEY  RTVEB,  WEST  VIRGINIA. 
[This  work  was  in  the  ohtagp  of  Ool.  Peter  C.  Haine,  Corps  of  Engineers,  until  April  80, 1897.] 

The  charge  of  the  improvement  of  Gauley  Biver  was  transferred  to 
me  on  April  30, 1897,  by  Gol.  Peter  0.  Hains,  Corps  of  Engineers,  in 
accordance  with  instructions  in  letter  of  the  Ohief  of  Engineers  to 
Colonel  Hains,  dated  April  17,  1897. 

The  project  for  open  navigation  was  adopted  in  1888,  consequent  to 
the  report  of  examination  dated  December  26, 1887. 

The  season  for  economical  operations  in  this  stream  is  limited  to  a  short 
period  each  year,  when  the  stage  of  water  is  low  and  the  temperature 
of  it  is  warm.  As  these  conditions  did  not  at  any  time  during  the  past  • 
season  exist  for  a  sufficient  length  of  time  to  permit  the  resumption  of 
operations  nothing  was  done,  the  amount  expended  during  the  year 
being  on  account  of  liabilities  contracted  during  the  previous  year. 

Money  statement. 

July  1,  1896,  balance  nnexpended $4,090.72 

June  90,  1897,  amoant  expended  dnring  fiscal  year 833.69 

Jnly  1,  1897,  balance  unexpended 3,697.03 

fAmonnt  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

AppropriaUen*. 

August  11,  1888 $3,000 

September  19,  1890 3,000 

July  13,1892 3,000 

August  18,  1894 3»000 

June  3,  1896 3,000 

Total 16,000 
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Year. 

Saw  logs. 

LuBlMr. 

SteTM. 

OoiO. 

Shin- 
gle.. 

Bail- 
road 
tiea. 

Timber 
ton- 
nage. 

Prod- 
nee. 

Total 

from 

Gftoley. 

ICer. 

Chan- 
diaeto 
Gaaley. 

18P8 

FeeL 
601,800 
890,400 
884,800 
884.700 
261, 170 
802,000 
628,000 
2,000,000 
600,000 
600,000 

2,586,800 
3,615,000 
4, 462, 500 
4,701,300 
5,240,200 
6,470,000 
4,766,000 
6,000,000 
7,000,000 

177,400 
274,200 

Tont. 

7,121 
0,401 
0,676 
10,847 
9,627 
9,457 
8,606 

Xbn$. 
26 
78 
90 
89 
103 
114 
218 

Tons. 
7,161 
0,660 
0,766 

10,486 
0,680 
0,671 
9,244 

10,060 

10,110 

Tofu. 
750 

1S89       .   .   . 

1,822 

IgBO 

1,986 

1891 

100,000 

1,200,000 

118, 700 

488,000 

1,000,000 

1,686,400 

1,964 

1892 

1893 

1894 

"626" 
2.000 

111,000 
75,000 

8,083 
2,405 
2,398 

1895 

60,000 

4,600 

1896 

16,000 

1,500 

1897 

830 

FFg. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA, 

[Thia  work  waa  in  the  oliarge  of  CoL  Peter  0.  Haina,  Corpa  of  Engineera,  until  April  80, 1887.] 

The  charge  of  the  improvement  of  Elk  Biver  was  transferred  to  me  on 
April  30, 1897,  by  Ool.  Peter  0.  Hains,  Corps  of  Engineers,  in  accord- 
ance with  instmctions  in  letter  of  the  Ohief  of  Engineers  to  Oolonel 
Hains  dated  April  17, 1897. 

The  project  for  ^<open  navigation"  was  adopted  in  1878;  the  esti- 
mated cost  was  placed  at  $100,000, 

Bat  little  work  was  done  daring  the  past  year,  fiirther  operations  being 
delayed,  under  authority  of  the  Chief  of  Engineers  dated  July  6, 1896, 
pending  the  outcome  of  proceedings  instituted  by  the  United  States 
attorney  for  the  district  of  West  Virginia  for  the  purpose  of  securing 
the  removal  of  the  Frametown  and  Ashley  dams,  the  principal  obstruc- 
tions now  in  the  stream. 

The  report  of  Mr.  Addison  M.  Scott,  assistant  engineer,  in  local 
charge  of  improvement  of  the  stream,  is  herewith* 

Money  statement. 

July  1. 1S96,  balance  unexpended $3,877.95 

June  90, 1897,  amoont  expended  daring  fiocal  year 381. 65 

July  1, 1897,  balance  unexpended 8,496.30 

{Amount  (estimated)  required  for  oompletion  of  existing  project 69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  «f  1866  and  1867. 


Appr$priaU9n9. 


June  18, 1878 /. $5,000 

June  14, 1880 5,000 

March  3, 1881 5,000 

August  2, 1882 2,000 

August  5, 1886 1,500 

August  11,1888 8,000 


September  19, 1890 $2,500 

July  13, 1892 2,500 

August  18, 1894 2,000 

June  3, 1896 2,000 

Total 30,500 


kkpobt  of  mb.  addison  m.  scott,  rx8idvnt  ekoinsbb. 

United  States  Enoinber  Office, 

CkarletUm-Kanawha,  W.  Va.,  June  SO,  1897. 
Major:  I  have  the  honor  to  submit  the  folio wiug  report  on  the  improvement  of 
Elk  River,  West  Virginia,  for  the  year  ending  June  30, 1B97 : 

The  only  work  done  durine  the  year  consisted  in  cutting  up  and  removing  five 
large  trees  and  several  smaUer  ones  that  had  lodged  in  the  ehannel  at  Blue  Creek 
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Shoal;  14  miles  above  Charleeton.  These  obstmctions,  left  in  by  high  water  in  Feb- 
roary,  made  the  passage  of  the  ohnte  through  the  shoal  dangerous  to  rafts  and  push 
boats. 

Operations  haye  been  practically  saspended  on  this  improvement  since  1894 
(reports  of  Chief  of  Engineers  for  1895  and  1896),  awaiting  decision  of  the  Depart- 
ment of  Justice  regarding  the  removal  of  the  several  ola  miUdams  on  the  river. 
As  shown  in  the  report  of  the  Chief  of  Engineers  for  1896,  part  6,  page  8876.  pro- 
ceedings were  instituted  against  the  owners  of  the  Frmmetown  Dam,  ''making  of 
this  a  test  case,"  in  May,  1896.  Though  action  has  been  repeatedly  urged  by  this 
office  during  the  year,  I  am  obliged  to  report  continued  slow  progress  by  the  Depart- 
ment of  Justice  in  the  matter.  The  present  leiral  status  of  tne  ease  was  rejiorted  to 
you  in  a  communication  from  this  office  dated  June  25,  1897. 

With  the  exception  of  these  old  dams  the  river  is  now  in  a  fairly  good  and  a 
pretty  uniform  condition  for  the  lumbering  business — mainly  rafting  and  driving 
saw  logs  and  ties  in  flush  stages  of  the  river.  Tbis  now  constitutes  nearly  all  of  the 
traffic.  These  old  dams  are  real  hindrances  to  navigation,  much  more  so  than  any 
natural  obstructions  left  in  the  river.  (See  also  report  of  Chief  of  Kngineers  for 
1893,  pp.  2595  and  2597).  All  oonsidered.  it  would  seem  advisable  to  hold  the  money 
now  available,  or  the  principal  part  of  it  at  least,  until  the  legal  questions  con- 
nected with  these  old  milldams  are  settled. 

Respectfully  subfcnitted. 

Addison  M.  Scott,  B€$idmU  Engimear. 

MaJ.  Jambs  F.  Gbbgobt, 

Carpi  of  Engineeri,  U.  8,  A. 


Cammereial  9taH$tie$far  Elk  Biver,  Wmi  Hfyfnto. 


Ymt. 

Sswlogs 

and 
lumber. 

RAilroMl 

tiM,(Wk. 

oak. 

Hoop 
poles. 

Hiekoiy 
•pokes. 

Tanbark 

and 

wood. 

Tonnafs 
of  timber 
products. 

1883 

6.200,000 
5,975,000 
5,100,000 
15,361,000 
16.900,000 
16,750,000 
26,660,000 
27,995,000 
44,400,000 
37,516,000 
21,844,000 
81,160,000 
29.321,000 
23,946,000 

100,000 
126,000 
260,000 
250,000 
330,000 
296.000 
830,000 
412.500 
380,000 
353,000 
802.000 
289,000 
214,000 
287,000 

898,384 
1,122,500 
1,438.750 
1,846.000 
1,210,000 
1,600,000 
1,380,000 

800,000 
1,405,000 
1,390,000 

900.000 
1,662,000 

260,000 

ChrdM. 

24,780 
80.700 
83,500 

1884 

1885 

1886 

68,610 
71,150 
70,200 

1888 

1889 

500,000 
160,000 
125,000 

850,000 
568,000 
200,000 

1890 

800 

500 

240 

612 

800 

1,800 

4,800 

4,800 

89,880 

1891 

106  700 

1892 

189,800 
125,400 

1893 

1894 

92,630 

1895 

280,000 

112.100 
92.000 
92.100 

1896 

1897 

F  P  10. 

mPEOVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 
[This  work  was  in  the  ohargs  of  Col.  Peter  0.  Halns,  Corps  ai  BnfiBeera,  until  AprU  80, 1897.] 

The  charge  of  the  improvement  of  this  stream  was  transferred  to  me 
on  April  30, 1897,  by  Col.  Peter  C.  Hains,  Corps  of  Engineers,  in  accord- 
ance with  instructions  in  letter  of  the  Ohief  of  Engineers  to  Oolonel 
Hains  dated  April  17, 1897. 

The  present  project  for  the  improvement  of  this  stream,  that  is,  the 
modified  project  of  1875,  provides  for  dredging  channels  where  needed 
and  the  extension  of  6  feet  of  slack-water  navigation  for  a  distance  of 
aboat  96  miles  upstream  from  the  month  of  the  river  in  the  Ohio,  at 
Point  Pleasant,  W.  Va.,  by  the  constraction  of  locks  and  dams  (An- 
nual Keport;  Ohief  of  Engineers,  1875,  part  2,  pp.  90-98).  This  project 
provided  for  twelve  locks  and  dams,  three  locks  with  fixed  dams  in 
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the  upper  portion  of  the  river,  and  nine  locks  with  movable  dams 
in  the  remainder  of  the  river.  This  was  later  on  changed  so  that 
there  should  be  but  two  locks  with  fixed  dams  in  the  upper  river  and 
eight  locks  with  movable  dams  in  the  remainder  of  the  river.  The 
two  locks  with  fixed  dams  in  the  upper  part  of  the  river  and  five  of 
the  locks  with  movable  dams  in  the  remainder  of  the  stream  are  com- 
pleted and  in  operation,  as  shown  in  the  table  printed  on  page  2247  of 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  parti. 

The  work  done  during  the  past  year  has  been  on  Locks  and  Dams  9, 
10,  and  11,  tbe  lower  three  works  in  the  stream,  the  completion  of 
which  will  practically  complete  the  present  project. 

Mr.  Addison  M.  Scott,  assistant  engineer,  in  direct  local  charge  of 
the  improvements  being  conducted  in  the  stream,  so  well  describes  in 
his  report  herewith  the  progress  made  during  the  past  year  that 
nothing  remains  to  be  added,  excepting  the  following  outlme  of  the 
manner  in  which  the  work  has  been  carried  on. 

LOCKS  AND  DAMS  NOS.  9,  10,  AND  IL 

The  masonry  work  of  Lock  "No.  9,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  9  are  being 
constructed  under  a  continuing  contract  with  Zimmerman,  Truax  & 
Sheridan  dated  May  23, 1893.  Work  was  begun  by  the  contractors  in 
June,  1893,  and  the  contract  expires  December  31, 1897,  having  been 
extended  to  that  date  by  authority  of  the  Chief  of  Engineers  dated 
Ifovember  21, 1896. 

The  masonry  work  of  Lock  No.  10,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  10  are  being 
constructed  under  a  continuing  contract  with  Zimmerman,  Truax  & 
Sheridan  dated  June  5, 1893.  Work  was  begun  by  the  contractors  in 
June,  1893,  and  the  contract  expires  December  31, 1897,  having  been 
extended  to  that  date  by  authority  of  the  Chief  of  Engineers  dated 
November  21, 1896. 

The  masonry  work  of  Lock  No.  11,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  11  are  being 
constructed  under  a  continuing  contract  with  Thomas  Munford  dated 
June  1, 1893.  Work  was  begun  by  the  contractor  in  June,  1893,  and 
the  contract  expires  December  31, 1897,  having  been  extended  to  that 
date  by  authority  of  the  Chief  of  Engineers  dated  November  13, 1896. 

The  iron  work  for  Dams  9, 10,  and  11  was  purchased  of  the  Youngs- 
town  Bridge  Company  under  contract  dated  October  5, 1894.  Work 
was  begun  by  the  contractor  in  October,  189^  and  was  completed 
May  15, 1896. 

The  ironwork  for  the  weirs  of  Dams  9, 10,  and  11,  i.  e.,  the  fixed  and 
movable  irons,  was  purchased  of  the  Youngstown  Bridge  Company 
under  contract  dated  December  18, 1896.  Work  was  begun  by  the 
contractor  in  February,  1896,  and  was  completed  in  April,  1897,  the 
contract  having  been  extended  to  April  1, 1897,  by  authority  of  the 
Chief  of  Engineers. 

The  white-oak  timber  for  gates  of  Locks  9, 10,  and  11  and  for  wickets 
of  Dams  Nos.  9, 10,  and  11  was  purchased  of  George  Miller  Donald- 
son, under  contract  dated  January  7,  1896.  Work  was  begun  in 
January,  1896,  and  was  completed  in  December,  1896,  the  contract 
having  been  extended  to  December  16, 1896,  by  authority  of  the  Chief 
of  Engineers. 
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The  ironwork  for  the  gates  for  Locks  9, 10,  and  11  wa«  purchased  of 
the  Fort  Pitt  Bridge  Works,  of  Pittsburg,  Pa.,  under  contract  dated 
December  12, 1896.  The  work  on  this  contract  was  pushed  so  that  it 
was  completed  in  May,  1897,  although  the  contract  was  not  to  expire 
until  August  15, 1897. 

The  construction  of  the  lock  gates  for  Locks  9,  10,  and  11  and  the 
construction  of  the  wickets  of  their  dams,  including  the  placing  of  the 
ironwork,  has  been  carried  on  by  hired  labor. 

MISOELLANEOUS. 

T7.  8.  towboat  Bee  and  the  IT.  8.  dredge  dredged  the  stream  at 
several  points  between  locks  where  the  channel  required  to  be  widened 
and  deepened;  the  towboat  underwent  some  repairs;  the  telephone 
line  connecting  the  United  States  engineer  office  at  Charleston  with 
the  different  locks  and  dams  was  maintained,  etc.,  all  by  hired  labor. 

Under  date  of  December  14, 1896,  Colonel  Hains  submitted  a  revised 
estimate  of  the  cost  of  completing  the  present  project  for  the  improve- 
ment of  this  stream.  A  copy  of  this  estimate  is  herewith;  the  amount 
of  it,  $273,000,  was  furnished  by  the  sundry  civil  act  approved  June  4, 
1897.  This  amount,  together  with  the  unexpended  balance  remaining 
from  the  appropriation  of  March  2, 1895,  will,  it  is  believed,  be  suffi- 
cient to  complete  the  present  project. 

Six  photographs — three  of  Lock  and  Dam  'No.  9,  and  three  of  Lock 
and  Dam  No.  11 — taken  in  September  and  October,  1896,  accompany 
this  report.  The  three  photographs  of  l^o.  11,  together  with  those 
between  pages  2260  and  2261  of  part  4  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  illustrate  the  work  at  No.  11  quite  fiilly. 

Money  statement. 

Jaly  1;  1896|  balance  unexpended $485,270.32 

Amount  appropriated  by  sundry  civU  act  approved  June  4, 1897 273, 000. 00 

758,270.32 
June  80, 1897;  amount  expended  during  fiscal  year 204,591.07 

July  1;  1897,  balance  unexpended 553,879.25 

July  1, 1897,  outstanding  liabilities $19,195.91 

July  1, 1897,  amount  covered  by  uncompleted  contracts 408, 172.73 

427,368.64 

July  1, 1897,  balance  available 126,810.61 


AppropriatUm$. 


March  3, 1873 $25,000 

June  23,  1874 25,000 

Marcli3, 1875 300,000 

August  14, 1876 270,000 

June  18,  1878 222,000 

March  3, 1879 150,000 

June  14,1880 200,000 

Marcli  3,1881 200,000 

AitoUBt  2, 1882 200,000 

July  5, 1884..- 200,000 


August  5,  1886 $187,600 

August  11,  1888 350,000 

September  19, 189  J 300,000 

July  13, 1892 225,000 

March  3, 1893 500,000 

March  2, 1895 680,700 

June4,  1897 273,000 

Total 4^208,200 
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REVISED  ESTDfATB  FOR  OOMPLETHVG  THE  IMPROYBMENT  OF  GREAT 

elanawha  river,  wbst  virginia. 

United  States  Engineer  Office, 

Baltimore^  Md.,  DecemVer  14, 1896. 

General:  In  compliance  with  orders  contained  in  yoar  letter  dated 
September  18, 1896, 1  have  the  honor  to  submit  the  following  statement 
with  reference  to  the  necessity  for  an  additional  appropriation  for  the 
improvement  of  the  Oreat  Kanawha  Biver,  West  Virginia: 

The  estimate  for  completing  the  improvement  of  the  Oreat  Kanawha 
Eiver  was  made  January  8, 1892,  and  is  contained  in  your  Annual  Beport 
for  that  year,  pages  2042-i'044.  At  the  time  that  estimate  was  made 
the  exact  site  for  Lock  and  Dam  No.  11  had  not  been  determined,  but 
the  estimate  was  believed  to  be  sufficient  to  cover  all  expenses,  and  was 
made  from  the  best  available  data.  Subsequently,  when  the  exact  site 
was  fixed  and  work  begun,  it  was  found  that,  owing  to  the  character 
of  the  substrata  on  which  the  lock  and  dam  rests,  it  was  necessary  to 
carry  the  foundations  down  several  feet  (an  average  of  3)  below  what 
was  anticipated,  so  that  the  quantities  of  those  items  that  enter  into 
the  construction  of  the  lower  part  of  the  work  had  to  be  largely 
increased.  This  has  made  the  cost  of  Lock  and  Dam  No.  11  run  very 
considerably  above  the  estimate. 

Moreover,  the  estimate  for  dredging  the  ];>ools  was  largely  underesti- 
mated. This  was  not  the  fault  of  the  engineer,  but  was  due  to  a  less 
thorough  knowledge  of  the  obstructions  than  now  esists. 

Another  factor  also  was  a  most  x)otent  one  in  increasing  the  actual 
cost  of  all  the  contracts  made  in  1893  for  labor  and  material  in  construc- 
tion of  Locks  and  Dams  Nos.  9, 10,  and  11.  That  was  the  eight-hour 
law,  which  was  passed  August  1, 1892.  A  careful  examination  of  the 
cost  of  identical  items  in  Locks  and  Dams  Nos.  9, 10,  and  11  shows  that 
the  prices  were  increased  on  an  average  about  12  per  cent  over  what 
they  had  cost  at  Locks  7  and  8,  previously  constructed. 

In  the  light  of  the  most  recent  information,  gained  by  long  experience 
on  the  river,  it  is  estimated  that  it  will  cost — 

To  complete  the  improvement $516,068 

There  is  in  the  eabtreasary  and  the Treaenary $881,095 

Bat  of  that  amount  in  the  Treasory  the  oontraoton  have  earned 
and  are  to  be  paid  (retained  money) 88,007 

Leaving  available  for  the  work 248,088 

And  making  neoesaary  to  be  supplied  by  appropriation 273, 000 

As  nearly  as  can  now  be  estimated,  this  additional  sum  is  made  up  as 
follows: 

Extra  cost  of  contracts,  due  to  the  eight-hour  law  12  per  cent  increase $126, 000 

Extra  dredginff  needed 29,000 

Extra  depth  of  foundations  at  No.  11,  and  fteshets  which  have  necessitated 
the  frequent  removal  of  sUt  inside  the  dam 118,000 

Total 273,000 

It  is  important  that  the  additional  appropriation  be  made  at  this  ses- 
sion of  Congress,  as  otherwise  the  work  will  come  to  a  stop  in  an  unfin- 
ished condition.  This  would  not  only  increase  the  cost  still  more,  but 
would  be  scarcely  less  than  a  disaster  to  the  improvement  of  the  Great 
Kanawha  Biver. 

Very  respectfully,  your  obedient  servant, 

Peteb  0.  Haiks, 
Brig.  Gen.  W.  P.  Obaiotill,  ^^^^'^  ^^^*  ^-^  Engineers. 

Chief  of  Engineersy  U.  8.  A. 
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Abstract  of  propoaali  for  ironwork  for  gates  of  Locks  No$.  P,  10,  amd  ll^Great  KanawJuk 
Eiver  improvement^  opened  at  United  States  Engineer  offiee^  CharleeU>m-kanawha^  W,  Va,, 
December  1, 1896, 

piaterials  and  approzinuite  qnaiititlea.] 


No. 

1 

Name  and  address 
of  bidder. 

Wrought  iron, 
146.000  poondB. 

Cast  iron. 
91,000  pounds. 

High  and  cast 

steel,  8.880 

pounds. 

BronM.940 
pounds. 

Total 

Bid. 

Amount. 

Bid. 

Amount. 

Bid. 

Amount 

Bid. 

Amount. 

Rogers,  Haller  A 
Farrell,    Cincin- 
nati, Ohio 

John  P.  MoGnire, 
Cleveland,  Ohio.. 

Fort  Pitt   Bridge 
Works.    PittH- 
bnrg.  Pa 

Smead  &  Co.  Iron 
Works,  Inop., 
Louisville,  Ky... 

Foundry  Co.,Cin- 
clnnati,Ohio 

Weimer    Machine 
Works  Co.,  Leb- 
anon, Pa 

Wisconsin  Bridjge 
and  Iron  Co.,MU. 
waukee,Wia 

OentM. 
H 

96.978.80 
5,475.00 

6.482.40 

11,826.00 

6,599.20 

7,164.00 

7.270.80 

OmUs. 

'  8 

S 
4^ 

92,912.00 
3,003.00 

2.220.40 

8,906.90 

2,780.00 

2,730.00 

4,849.80 

20* 
18 

15 
241 
10 

«79L80 
894.80 

888.88 

888.89 
679.01 
945.70 
888.00 

OenU. 

m 

24 

88* 
22 
70 
10 

9178l25  910,858.35 
225.60      9,898.40 

183.94      9,250.42 

817.25     19,673.54 

208.80     10,115.00 

858.00     11,487.70 

188.00     12,194.80 

Contract  awarded  to  Fort  Pitt  Bridge  Works. 


Abstract  of  contracts  for  improving  Great  Kanawha  River,  West  Virginia,  in  force  during 
the  fiscal  year  ending  June  SO,  1897. 


Contractor. 


Nature  of  oontraot. 


Data. 


To  expire. 


Jacob  Zinjmennan,  Albert  H. 
Traaz,  Thos.  A.  Sheridan. 

Do 

Thos.Munford 

Fort  Pitt  Bridge  Works 


Youngstown  Bridge  Co... 
George  Miller  Donaldson. . 


Building  Lock  and  Dam  No.  9.. 


Building  Lock  and  Dam  No.  10 

Bnilding  Lock  and  Dam  No.  11 

Ironwork  for  lock  gates  for  Looks  9, 10 

andU. 
Ironwork  for  weirs  Dams  9, 10  and  11. . . . 
White-oak  timber  for  gates  and  wiokets 

of  Looks  and  Dams  iTos.  9, 10  and  11. 


May  28,1893 

June  5,1893 
June  1,1893 
Dec  12,1896 

Dec.  18,1895 
Jan.  7,1896 


aDec  81,1898 

aDo. 

a  Do. 

d  Aug.  15,1897 

0  Apr.    1, 1887 
dDeo.  16,1896 


a  Extended  to  December  31, 1897. 
b  Completed  in  May,  1897. 


c  Completed  in  AprQ,  1897. 
d  Completed  in  December,  18B8. 


Note. — For  commercial  statistics  see  report  for  operating  and  oare  of  canals,  etc., 
Great  Kanawha  Biver,  West  Virginia. 


bbpoht  of  mb.  addison  m.  scott,  assistant  xnginsbb. 

United  States  Engineer  Office, 
Charleston-Kanawha,  W,  Va,,  June  SO,  1897, 
Major:  I  have  the  honor  to  submit  the  following  report  on  improviug  Great 
Kanawha  Riyer,  West  Virginia,  for  the  fiscal  year  ending  June  30, 18^7: 

The  principal  work  during  the  year  has  been  at  continuing  the  constrnction  of 
Locks  and  Dams  Nos.  9, 10,  and  11,  the  last  three  of  the  project  required  to  complete 
the  slack- water  improvement  to  the  mouth  of  the  river. 

LOCK  and  DAM  NO.  9. — CONTRACT  FOR  FOUNDATION  AND  MASONRY. 

For  movahle  dam  25  miles  from  mouth  of  river  and  33  below  Charleston:  Work 
on  this  contract  with  Zimmerman,  lYnax  &,  Sheridan  was  be^on  in  June,  1893.  The 
masonry  of  the  lock  was  completed,  except  a  part  of  the  coping,  at  the  beginning  of 
the  >ear  (Jul^  1, 1896),  and  operations  during  the  past  year  have  been  mainly  on  the 
foundations  ior  the  dam. 

During  the  year  the  masonry  and  foundations  for  the  navigation  pass  and  center 
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pier  have  been  flnisbedi  the  cofferdam  remoyed,  the  cofferdam  for  the  weir  and  abut- 
ment bailt,  and  some  progress  made  on  the  foundation  for  the  weir.  The  stone  for 
the  weir  and  abutment  was  mostly  quarried  and  out  during  the  year. 

Navigation  paaa  and  center  pier, — At  the  beginning  of  the  yvKr,  as  shown  by  the 
report  for  1896,  work  inside  the  cofferdam  for  the  navigation  pass  and  center  pier 
was  well  under  way.  But  little  was  accomplished  in  the  river  in  July  owing  to  high 
water,  the  cofferdam  being  flooded  twice  during  the  month.  The  current  in  the  first 
rise,  July  9  (highest  point  24.10  feet  above  low  water),  was  veij  swift  and  did  some 
damage  to  the  cofferdam  and  pumping  machinery.  The  water  &11  so  that  the  pumps 
were  started  again  July  20,  but  the  work  was  flooded  again  on  the  23d  by  backwater 
from  the  Ohio,  that  reached  23  feet  on  the  gauge  at  No.  9.  The  water  kept  u^  so 
that  the  cofferdam  could  not  be  pumped  out  again  until  August  8.  From  that  time 
until  October  1  work  inside  the  cofferdam  went  on  without  interruption.  During 
this  time  the  wicket  and  bridge  anchorage  was  finished,  the  last  of  the  concrete  put 
in,  the  masonry,  including  the  center  pier  and  the  apron  and  guard  siU  of  the  pass, 
completed,  the  timberwork  and  wicket  sill  nearly  finished,  and  the  fixed  irons^ 
trestle  and  horse  boxes,  hurters,  slides,  etc.,  nearly  all  placed. 

The  cofferdam  was  flooded  by  a  rise  in  the  river  on  October  1.  The  river  went 
down  so  that  the  numps  were  started  again  October  6  and  work  inside  resumed  on 
the  8th.  The  wicket  sill  was  finished  and  the  last  of  the  fixed  irons  placed  on  Octo- 
ber 10.  The  bulkheads  at  the  ends  of  the  pier  to  form  connections  with  and  make 
part  of  the  cofferdam  for  the  weir  were  finisned  October  20,  completing  the  contraot- 
ors'  work  in  this  cofferdam. 

The  removal  of  the  navigation-pass  cofferdam  was  be^un  on  October  21.  Before 
this  the  movable  parts  of  the  pass,  consisting  of  the  bridge  trestles,  wicket  horses 
and  props,  and  the  wickets,  were  placed  by  the  United  States  by  hired  labor,  which 
will  i>e  reported  under  another  head. 

llie  mam  features  of  this  work  are  described  in  former  reports  of  the  Chief  of 
Engineers.  The  navigation  pass,  like  the  others  on  the  river,  except  No.  11,  is  248 
feet  long.  It  is  closed  by  62  Chanoine  wickets,  that  have  a  vertical  height  of  13  feet 
above  the  sill,  operated  by  a  service  bridge.  The  foundations  of  the  pass  rest  on 
rock  from  7  to  9  feet  below  low  water.  The  bridge  and  wicket  anchorage  reaches 
about  5^  feet  below  the  average  surface  of  bed  rock,  the  anchor  disks  bemg  placed 
in  ditches  (made  by  a  steam  channeler  and  blasting)  that  were  filled  with  concrete. 

Cofferdam  for  weir  and  ahutment. — As  before  stated,  the  removal  of  the  pass  coffer- 
dam began  October  21.  Two  dredges  were  employed  at  this.  Dredging  for  the 
cofferdam  for  the  weir  and  abutment  was  begun  November  18,  and  the  first  coffer 
crib  was  sunk  on  the  22d.  The  work  was  a  good  deal  delayed  by  high  water  in 
November  and  December.  On  January  25,  when  work  in  the  river  was  stopped  by 
cold  weather  and  ice  and  operations  suspended  for  winter,  this  cofferdam  was  nearly 
completed.  Work  on  the  cofferdam  was  resumed  this  spring  on  April  22,  and  was 
completed,  including  the  repair  of  some  damage  by  high  water  and  ice,  during  the 
winter,  so  that  the  pumps  were  started  April  29. 

The  weir  at  No.  9  will  be  284  feet  long.  The  cofferdam  extends  from  the  center 
pier  to  the  left  bank  and  incloses  the  site  for  the  weir,  shore  abutment,  and  abutment 
crib.  The  cofferdam  is  the  same  in  general  construction  as  built  for  the  lock  and 
the  pass  (see  report  of  Chief  of  Engineers,  1894,  p.  1955,  and  report  for  1896,  p.  2251). 
The  cribs  are  12  feet  wide.  The  top  of  the  cofferdam  is  9  feet  above  low  water  and 
about  17  feet  above  bed  rock. 

Weir  foundation.— O'^iDB  to  high  water,  but  little  was  accomplished  inside  the  weir 
cofferdam  until  late  in  May.  The  pumps  were  started  again  May  23;  excavation 
inside  began  the  25th.  The  first  stone  for  the  weir  walls  was  set  June  2.  Placing 
the  anchorage  for  the  weir  wickets  began  June  7,  and  the  first  concrete  for  the  core 
of  the  weir  was  put  in  on  the  11th. 

The  bed  rock  at  the  site  of  the  weir  is  a  hard  sandstone,  quite  uneven,  and  con- 
siderable work  is  required  to  prepare  it  for  the  bottom  course  of  the  walls.  Up  to 
this  time  the  foundation  of  the  walls  as  prepared  varies  from  about  6^^  to  9^  feet 
below  low-water  mark. 

Work  in  the  cofferdam  was  considerably  interfered  with  by  high  water  in  June. 
At  present  the  bottom  course  of  the  weir  walls  is  in  about  130  feet  out  from  the  cen- 
ter pier,  and  considerable  progress  has  been  made  in  setting  the  other  courses  on  this 
part  of  the  walls.  Fourteen  anchor  bolts  and  disks  have  been  set,  and  the  concrete 
core  is  in  44  feet  out  from  the  pier. 

Unless  interrupted  too  much  by  high  water,  it  is  thought  work  inside  this  coffer- 
dam, and  the  remainder  of  the  bank  protection  to  be  placed,  will  be  finished  not 
later  than  November  15.  If  this  is  done,  the  cofferdam  should  be  removed  and  the 
contract  completed  before  the  expiration  of  the  contract  time,  December  31, 1897. 

The  look. — The  work  done  on  the  lock  during  the  year  consisted  in  finishing  the 
coping,  drilling  for  and  placing  the  dowels  in  same,  and  setting  about  70  yards  of 
paving  on  the  slope  and  guard  cribs.  There  is  still  some  grading  and  riprapping  to 
06  done  on  this  contract  below  the  lock. 
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LOCK  Ain>  DAM  NO.  10— CONTRACT  FOR  FOUNDATION  AND  MAflONRT. 

For  moyable  dam  19  miles  from  mouth  of  riyer  and  39  miles  from  Charleston :  Work 
onder  this  contract  with  Zimmerman,  Tmaz  <&  Sheridan  was  beffnn  in  1893.  The 
masonry  of  the  look  was  completed,  except  part  of  the  coping,  at  uie  date  of  the  last 
annnal  report,  and  operations  dnring  the  year  haye  been  mainly  on  the  foundations 
for  the  dam. 

During  the  year  the  masonry  and  foundations  for  the  nayigation  pass  and  center' 
'  pier  haye  been  completed,  the  cofferdam  remoyed,  the  cofferdam  for  the  weir  and 
abutment  built,  and  a  beginning  made  on  the  foundations  of  the  weir.    The  stone 
for  the  weir  aua  abutment  were  mostly  quarried  and  out  during  the  year. 

Navigation  past  and  center  pier, — ^At  the  beginning  of  the  year,  as  shown  by  the 
report  for  1896,  some  progress  had  been  made  inside  the  cofferdam  on  the  foundations 
and  anchorage  of  the  pass.  The  delay  from  high  water  in  July  and  the  first  part  of 
August  has  been  referred  to  under  the  head  of  Lock  9.  There  was  still  more  delay 
from  this  at  No.  10,  owing  mainly  to  the  greater  effect  of  back  water  from  the  Ohio, 
and  scarcely  anything  was  accomplished  inside  the  cofferdam  until  August  U ;  from 
that  date  until  October  1  work  on  the  foundation  went  forward  without  interrup- 
tion. The  cofferdam  was  flooded  by  a  rise  in  the  riyer  October  1.  The  pumps  were 
started  again  October  6  and  work  inside  resumed  en  the  8  th  and  was  inprogress 
until  the  15th,  when  it  was  again  interrupted  by  a  rise  of  the  riyer.  Work  was 
resumed  on  the  18th.  The  masonry  of  the  pass  was  finisbed  October  22,  and  the 
timber  work  and  placing  of  the  fixed  irons,  completing  the  contractors'  work  on  the 
pass,  on  the  25th. 

The  foundations  of  this  pass  rest  on  rock  ftom  5.80  to  6.80  feet  below  low-water 
mark.  The  eleyation  of  bed  rock  at  the  site,  the  anchorage,  etc.,  are  gyierally 
described  in  the  last  annnal  report.  The  trench,  channeled  and  blasted  in  tne  rock 
for  the  wicket-sill  anchorage,  was  from  8  to  10  feet  deep.  The  rock  was  full  of 
seams,  carrying  water,  and  it  took  two  4-inch  steam  pumps  to  keep  the  trench  dry 
enough  to  place  the  anchorage  (cast  disks  and  1^-inch  bolts)  ana  concrete.  The 
bridge  trestles  were  anchored  by  l^-inch  diameter  wedge  bolts  from  7  to  11  feet 
long,  the  lengths  being  adjusted  to  reach  solid  places  in  the  rock. 

As  before  stated,  the  contractors'  work  on  the  pass  foundations,  including  the 
placing  of  the  fixed  irons,  was  completed  October  25.  Between  this  and  October  30, 
the  moyable  parts  of  the  pass,  consisting  of  the  wicket  horses  and  props,  the  wickets, 
and  bridge  trestles,  were  put  in  place  by  hired  labor.  This  will  be  reported  onder 
another  head. 

The  bulkheads  at  the  ends  of  the  center  pier  to  form  connections  with  the  coffer- 
dam for  the  weir  were  built  the  last  of  October,  before  the  pumps  were  stopped  in 
the  pass  cofferdam. 

Cofferdam  and  weir  and  abutment, — ^The  pass  cofferdam  was  nearly  all  remoyed  in 
Noyember.  After  this,  operations  in  the  riyer  were  suspended  for  winter.  Dredging 
at  the  site  of  the  cofferdam  for  the  weir  was  begun  April  27,  and  the  first  crib  for 
this  cofferdam  was  sunk  the  next  day.  Work  on  the  cofferdam  was  stopped  by  high 
water  May  2  and  could  not  be  resumed  until  the  21st.  The  cofferdam  was  for  enough 
adyanced  to  admit  of  starting  the  pumps  «^une  6. 

The  weir  at  No.  10  will  be  248  feet  long.  The  cofferdam  extends  from  the  center 
pier  to  the  left  bank  and  incloses  the  site  of  the  weir,  shore  abutment,  and  abutment 
crib.  It  is  built  of  rough  cribs,  sheathed,  filled  and  banked,  like  the  other  coffer- 
dams on  the  work.  The  cribs  are  11  feet  wide.  The  top  of  the  coffer  is  9.60  feet 
aboye  low  water,  and  13  to  14  feet  aboye  bed  rock  on  which  it  rests. 

Weir  jPVmnda^ton*.— Excayation  inside  the  weir  cofferdam  began  June  7,  and  was  in 

§  regress  during  the  month  when  not  stopped  by  high  water.  The  cofferdam  was 
coded  by  a  rise  on  the  18th  that  reached  19  feet  aboye  low-water  mark.  The  water 
went  down  so  that  the  pumps  were  started  again  on  the  24th  and  excayation  inside 
resumed  on  the  26th.  The  bed  rock  is  now  prepared  for  the  bottom  course  of  the  weir 
walls  a  short  distance  out  from  the  pier,  and  setting  masonry  and  placing  anchorage 
and  concrete  will  soon  begin.  The  rock  so  far  as  exposed  is  about  the  same  character 
as  at  the  site  of  the  pass.  The  ton  is  broken  and  seamy  so  much  in  places  that  from 
2  to  3  feet  of  it  has  to  be  remoyea  to  get  a  suitable  foundation  for  the  walls.  The 
bottom  of  the  anchorage  ditch  will  run  from  about  2  to  5  feet  below  the  top  of  the 
rock  as  found. 

With  a  fair  season  for  work  in  the  riyer,  work  in  this  last  cofferdam  should  be 
finished  this  fall,  and  the  contract  completed  before  the  expiration  of  the  present 
contract  time,  December  31. 1897. 

The  lock. — ^The  work  on  the  lock  during  the  year  consisted  in  finishing  the  coping 
on  the  main  walls,  and  in  drilling  for  ana  placing  the  dowels  in  the  coping.  In  addi- 
tion, 564  cubic  yards,  altogether,  of  stone  filling,  riprappin^,  and  paying  were  added 
to  the  fiap  and  slope  back  of  the  lock.  There  is  some  grading  ana  riprapping  yet  to 
be  done  on  this  contract  back  of  and  below  the  look. 


Digitized  by 


Google 


APPENDIX   F  F — RXPORT  OF  MAJOR  GBEOORT.  2573 

LOCK  AND  DAM  NO.  11— GONTRAOT  FOR  FOX7NDATIONS  AND  MASONRY. 

For  moYable  dam  If  miles  from  month  of  river,  56^  miles  from  CharlestoD,  W.  Va., 
•Bd  88f  miles  ftom  head  of  slack  water.  Work  on  this  contract  with  Thomas  Mnn- 
ford  was  begnn  in  July,  1893.  The  masonry  of  the  lock  was  completed,  except  a 
part  of  the  coping,  on  Jnly  1, 1896,  and  operations  during  the  past  year  nave  been 
mainly  on  the  foundations  for  the  dam. 

Navigation  pa98  and  center  pier.^AM  shown  by  the  last  annual  report,  work  inside 
the  cofferdam  for  the  navigation  pass  and  center  pier  was  well  advanced  on  July  1, 
1896.  The  delay  caused  by  high  water  in  July  and  August  has  been  referred  to 
above  in  eonnection  with  reports  on  Locks  9  and  10.  Tnere  was  still  more  delay 
finom  this  at  No.  11,  owing  to  back  water  from  the  Ohio.  There  were  only  four  days 
in  July  when  work  could  be  carried  on  in  the  cofferdam,  and  in  August  the  water 
did  not  get  low  enough  to  admit  of  starting  the  pumps  until  the  18th.  Work  in  the 
cofferdam  was  resumed  August  22,  and  was  pushed  with  a  large  force  of  men  up  to 
September  10,  when  the  contractor's  work  on  the  pass  foundations,  including  the 
placing  of  the  fixed  irons,  was  completed.  The  timber  bulkheads  at  the  ends  of  the 
center  pier  to  form  connections  with  the  cofferdam  for  the  weir  were  finished  Sep- 
tember 14,  completing  the  contractor's  work  inside  this  cofferdam.  After  the  com- 
E*  '  *  on  of  the  work  on  the  foundations,  and  before  the  removal  of  the  cofferdam  was 
n,  the  movable  irons,  consistiuff  of  the  bridge  trestles,  wicket  horses,  and  props, 
X)  of  the  wickets,  were  put  in  place  by  hired  labor.  This  will  be  reported  under 
another  head. 

The  foundations  of  this  navigation  pass  are  described  and  illustrated  in  the  last 
annual  report.  The  work  res£  on  hardpan,  a  hard  indurated  clay,  about  20  feet 
below  low-water  mark.  The  pass  is  804  feet  wide,  and  is  closed  bv  76  Chanoine 
wickets  that  have  a  vertical  heiffht  of  13  feet  above  the  sill.  The  wickets,  like  all 
the  other  movable  dams  on  the  river,  are  to  be  operated  from  a  trestle  service  bridge. 

The  eofferdamfar  the  weir. — The  removal  of  the  nass  cofferdam  with  dredges  was 
beffun  September  14  and  was  finished  before  the  end  of  the  month.  Dredging  for  the 
cofferdam  for  the  weir  and  abutment  was  begun  September  28,  but  was  stopped  the 
next  day  by  a  rise  in  the  river.  High  water,  largely  back  water  from  the  Ohio,  in 
October  and  November  interfered  much  with  building  the  weir  cofferdam,  and  there 
were  only  about  twenty-two  days  in  the  two  months  that  the  water  was  low  enough 
for  the  work.  Operations  in  the  river  were  suspended  for  the  season  November  28. 
At  that  time  the  upper  and  lower  lines  of  the  coffer  were  built  out  220  feet  from  the 
abutment  shore,  leaving  140  feet  on  each  line  to  close  to  connect  with  the  bulkhead 
cribs  at  the  center  pier.  High  water  this  spring  prevented  a  resumption  of  work  on 
the  cofferdam  until  May  26.  After  this,  the  work  was  energetically  carried  on,  the 
dredges  working  to  a  considerable  extent  both  day  and  night.  The  last  coffer  crib 
was  sunk  June  5.  The  banking  and  filling  of  the  coffer  (an  extensive  work  owing 
to  the  depth  of  foundations  at  this  site)  was  much  interrupted  by  high  water,  but 
has  been  pushed  with  a  large  force  whenever  possible,  and  is  now  neany  completed. 

The  cofferdam  is  of  the  same  plan  as  used  for  the  lock  and  navigation  pass.  (See 
Report  of  Chief  of  Engineers  for  1896,  p.  2253.)  The  weir  will  be  364  feet  long. 
The  cofferdam  extends  from  the  center  pier  to  the  risht  bank,  inclosine  the  site  for 
the  weir,  abutment,  and  abutment  crib.  The  top  of  the  cofferdam  is  di  feet  above 
low  water :  the  bottom  is  on  the  hardpan  from  17  to  18  feet  below  low  water,  makiug 
the  cofferdam  about  27  feet  high. 

The  work  inside  this  last  cofferdam  constitutes  about  all  remaining  to  be  done  on 
the  contract.  The  contractor  is  prepared  to  push  the  work,  and  unless  it  is  inter- 
rupted too  much  by  high  water  this  summer  and  fall,  it  is  probable  that  the  contract 
will  be  completed  within  the  time  allowed— December  31, 1897. 

The  look. — The  work  done  on  the  lock  during  the  year  oonsisted  in  finishing  the  cop- 
ins  of  the  main  walls  and  in  drilling  for  and  plaoiuff  the  dowels  in  same.  There  is 
stni  some  grading  and  riprapping  to  be  done  on  the  oa^k  below  the  lock  undevthis 
oontraot. 

lOSOXUiANEOUB  WORK. 

Iron  work  for  wsirt.— This  contract  with  the  Toungstown  Bridge  Companv,  of 
Tounffstown,  Ohio  (approved  February  16, 1896),  for  the  iron  work  for  weirs  of  Dams 
Nos.  9, 10,  and  11,  and  the  maneuvering  winches  for  these  three  dams,  was  completed 
in  April.  The  contraot  covered  both  the  fixed  and  movable  irons  for  the  weirs  and 
Aggregated  as  follows,  viz :  Wrought  iron,  318,186  pounds ;  cast  iron,  248,892  pounds; 
drift  bolts,  21,343  pounds,  and  the  three  maueuvenng  winches  complete. 

Timber  for  lock  gates  and  wiokets,— This  contract  with  George  M.  Donaldson  (ap- 
proved January  16, 1896),  for  furnishing  and  delivering  the  white-oak  timber  required 
for  the  lock  gates  and  wickets  of  Locks  and  Dams  Nos.  9, 10,  and  11,  was  completed  in 
December.    It  aggregated  278,160  feet  B.  M. 

Irene  for  lock  gatee. — The  drawings  and  specifications  for  the  iron  work  for  the 
gates  of  Locks  9, 10,  and  11  were  prepared,  &e  work  advertised,  and  contract  made 
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by  Colonel  Rains  with  the  lowest  bidder,  the  Fort  Pitt  Bridge  Works  of  Pittsbarg, 
by  Agreement  approved  January  2,  1897.  The  contractors  pushed  the  work  rapidly 
from  the  beginning,  and  the  last  of  the  irons,  completing  the  contract,  were  delivered 
at  the  locks  May  3.  The  contract  aggregated  146,718  ponnds  of  wronghtlron:  92,410 
pounds  of  cast  iron;  3,887  pounds  of  high  and  cast  steel,  and  936  ponnds  of  bronze. 

Building  wioketa  and  gates. — A  small  force  of  carpenters  was  kept  employed  dur- 
ing the  year  either  at  building  wickets  or  lock  gates  by  hired  labor  for  Locks  and 
Dams  9, 10,  and  11.  Except  53  weir  wickets  yet  to  build  at  No.  10,  the  navigation 
pass  and  weir  wickets  for  the  three  dams  have  been  built  (except  the  panel  plank 
yet  to  be  placed)  and  ironed  off.  At  Lock  9  the  building  of  the  gates  is  well  advanced. 
Two  of  the  gates  at  that  lock  are  completed  and  ironed  ready  to  launch  and  the  third 
is  nearly  so.  The  fourth  gate  is  assembled  and  partly  ironed.  It  will  take  about 
ten  more  working  days  to  get  the  No.  9  gates  ready  to  launch.  The  gates  for  Locks 
10  and  11  will  be  ouilt  next,  in  order  named.  As  indicated  above,  the  materials  for 
the  gates — timber  and  iron  work — are  all  on  hand  at  the  sites. 

Piacing  nutvabU  irons  and  mokeis. — As  noted  above,  under  the  heads  of  Locks  9, 10, 
and  11,  &e  movable  irons  for  the  navigation  passes  of  these  three  works,  consisting 
of  the  service-bridge  tressels  and  the  wicket  horses  and  props,  were  put  in  place 
inside  the  cofferdam  by  hired  labor  after  the  completion  of  the  contractors'  work  on 
the  foundations.  All  of  the  pass  wickets,  except  16  at  No.  11,  that  had  not  been 
built,  were  also  placed.  The  wickets  are  complete  except  the  panel  plank  yet  to  be 
put  in.  The  chains  for  the  wickets  and  trestles  and  the  aprons  forming  the  walks  of 
the  bridges  are  also  to  be  added  when  the  dams  are  completed  and  put  in  operation. 
After  the  movable  parts  were  in  place,  photographs  were  taken  inside  the  cofferdams 
showing  the  wickets  and  trestles  in  different  positions.  Copies  of  some  of  the  best 
of  these  photographs,  with  descriptions,  accompany  this  report. 

Dredging,  etc. — Owing  in  part  to  high  water  during  the  ordinary  working  season, 
and  partly  to  lack  of  funds  for  expenditure  outside  of  contracts,  only  a  limited 
amount  of  work  was  done  by  the  Qovemment  dredge  on  the  'Mmprovinp^^'  account. 
The  following  is  a  summary  of  this  work  done  during  the  year,  it  being  original 
dredging  to  widen  and  deepen  the  permanent  towing  channels  in  the  pools.  Con- 
siderable was  also  done  with  the  dredge  at  removing  deposit  from  lock  chambers 
and  approaches  and  f^om  previously  made  channels  in  the  pools,  which  is  reported 
under  the  head  of  operating  and  maintaining  the  completed  works. 

From  July  1  to  7  the  dredge  was  working  at  Look  10,  when  the  stage  of  water 
would  permit,  removing  an  old  chute  wall  between  the  end  of  the  cofferdam  for  the 
navigation  pass  and  the  left  shore.  The  dredge  crew  and  part  of  the  crew  of  the 
towboat  were  fnrloughed  without  pay  July  9  and  the  dredge  laid  up,  the  water 
being  too  high  to  work.  For  reasons  above  given,  no  more  dredging  was  done  until 
September  2.  From  September  8  to  17,  inclusive,  was  spent  in  r^ncing  to  miter-sill 
depth  some  high  places  at  the  head  of  Red  House  Shoal,  3  miles  below  Look  8.  In 
addition,  about  five  days  were  spent  at  original  dredging  in  widening  the  towing 
channel  through  some  reefs  near  Plymouth.  From  October  5  to  24,  inclusive,  the 
dredge  and  towboat  worked  near  Lock  10,  removing  old  chute  walls  ("Debby," 
''Pike  City,''  etc.)  and  reducing  reefs  to  change  the  towing  channel  to  the  naviga- 
tion pass.  In  November,  seven  days  were  spent  in  moving  to  and  taking  out  the 
remainder  of  the  Pike  City  wall  below  the  pass  at  Lock  1(£  On  November  30,  the 
water  being  too  high  for  work,  the  crews  were,  as  far  as  practicable,  furloughed 
without  pay  and  the  dredge  laid  up  for  the  winter.  The  only  dredging  done  so  far 
this  season  has  been  on  ''  operating,"  reported  under  that  head.  About  12,000  cubic 
yards  of  original  material  was  dredged  and  moved  in  dump  boats  during  the  year. 
In  connection  with,  but  in  addition  to,  this  dredging  to  make  new  channels,  the 
boats'  crews,  working  mainly  with  the  crane  boat,  removed  108  large  stones  and  took 
out  21  sunken  trees  and  sD^ffB. 

AeeiaiantB  and  inspectara.-^The  engineering  and  inspecting  force  on  construction 
remained  about  as  it  was  the  year  before.  Mr.  Thomas  E.  Jeffries  continued  as 
assistant  engineer  and  head  inspector  on  Lock  and  Dam  No.  11,  and  Mr.  Albert  M. 
Campbell  in  the  same  capacity  on  Lock  and  Dam  No.  10.  Both  were  engaged  in  this 
office  duriuff  the  winter  and  early  spring,  when  not  required  at  the  locks,  mainly  on 
detail  drawings  of  the  works  under  construction.  W.  W.  Yenable  was  employed  as 
assistant  engineer  on  Lock  and  Dam  No.  9  during  the  working  season.  K.  M. 
Stephens,  S.  G.  Campbell,  and  J.  R.  Myers  continued  as  assistant  inspectors  on  Locks 
and  Dams  9,  10,  and  11,  respectively.  Mr.  Myers  was  employed  from  January  19  to 
May  1  as  insi>ector  in  the  shop  on  the  contract  for  irons  for  lock  gates,  and  C.  £. 
Gardner  continued  as  inspector  in  the  shop  on  the  iron  work  for  weirs  until  the  com- 
pletion of  work  on  that  contract  in  March.  J.  S.  Williams,  master  carpenter,  was 
employed  inspecting  timber  and  building  the  wickets  and  gates  for  Looks  and  Dams 
Nos.  9,  10,  and  11. 

Respectfully  submitted. 

Addison  M.  Scott,  BeHdeni  Engineer, 

M^J.  Jamks  F.  Gregory, 

Corps  of  Engineers,  U,  B,  A, 
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FF  II. 

OPERATIKG  AND  CARE  OF  LOCKS   AND  DAMS    ON   GREAT   KANAWHA 
RIVER,  WEST  VIRGINIA. 

[Thto  work  wm  in  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Enghieers,  until  April  80, 1807.] 

Tbe  finished  locks  and  dams  in  this  stream,  i.  e.,  Nos.  2,  3,  4,  5,  6,  7^ 
and  8,  were  built  ander  the  appropriation  for  improving  Great  Kan- 
awha River,  West  Virginia.  Their  location,  etc.,  and  also  that  of  Nos. 
9, 10,  and  11,  now  under  construction  in  the  lower  part  of  the  stream 
under  the  appropriation  for  improving  Oreat  Kanawha  Biver,  is  shown 
on  page  2247,  Annual  Report  of  the  Chief  of  Engineers  for  1896,  part  4. 

For  details  of  the  work  done  during  the  past  fiscal  year,  and  in 
operating  and  caring  for  the  two  finished  locks  (Nos.  2  and  3)  with 
fixed  dams,  in  the  upper  part  of  the  river,  and  the  five  finished  locks 
(fTos.  4,  5,  6,  7,  and  8)  with  movable  dams,  below  Nos.  2  and  3,  atten- 
tion is  invited  to  the  report  of  Mr.  Addison  M.  Scott,  assistant  engineer, 
herewith. 

The  amount  expended  during  the  past  fiscal  year  in  oi>erating  and 
caring  for  the  finished  works,  and  in  maintaining  channels  originally 
dredged  between  locks  under  the  appropriation  for  improving  Oreat 
Kanawha  Biver,  was  $26,868^. 

report  of  mr.  addison  m.  scott,  rb8idbnt  knoinesr. 

Unitkd  States  Engineer  Offiob, 
Charleston-Kanavha,  W,  Va,,  June  30,  2897, 

Major:  I  have  the  honor  to  snbmit  the  following  report  on  operating  and  keeping 
in  repair  tbe  completed  works  in  the  Great  Kanawha  River  for  the  fiscal  year  ending 
June  30, 1897. 

With  the  exception  of  the  accident  in  December  to  the  service  bridge  of  Dam  No. 
7,  reported  below,  the  seven  completed  locks  and  dams  remained  in  ffood  working 
order  thronghoot  the  year.  As  usnal,  a  good  deal  was  done  at  each  oi  the  locks  by 
the  regular  hands  in  keeping  the  works  in  order  and  repair.  *  Some  of  the  most 
important  items  of  repairs  during  the  year  are  reported  below. 

fixed  damb. 

Locking  was  suspended  at  the  two  fixed  dams  (Nos.  2  and  8)  fourteen  days  by  ice, 
and  six  and  one-half  days  by  hi^h  water  during  the  year. 

At  Lock  No.  3  quite  a  job  of  nprapping  was  done  to  repair  and  extend  the  bank 
protection  below  the  works,  both  on  the  lock  and  abutment  sides.  In  doing  this 
about  712  cubic  yards  of  new  stone  wereplacedi  and  a  large  quantity  of  earth  moved 
to  grade  the  banks.  Four  hundred  ana  five  yards  of  this  riprap  stone  were  pur- 
chased (furnished  and  delivered  on  top  of  the  bank)  after  circular  letter  advertise- 
ment, the  remainder  being  nearly  all  boated  from  a  bar  below  the  dam.  In  addition, 
about  800  cubic  yards  of  small  bowlders  and  gravel  were  moved  during  low  water 
last  fall  in  reducing  a  bar  to  better  the  direction  of  the  current  below  the  lock. 
This  work  was  all  done  by  the  regular  look  hands,  assisted  by  some  hired  labor. 

MOVABLE  DAMS. 

Owin  g  to  frequent  fluctuations  in  the  river  during  the  ordinary  low-water  season  the 
five  movable  dams  were  raised  and  lowered  more  than  usual  during  the  year.  Except 
the  damage  to  the  service  bridge  at  Dam  No.  7,  reported  below  (which  prevented  keep- 
ing that  dam  up  on  about  29  days),  the  maneuvers  were  all  successfully  made.  Con- 
siderable trouble  was  experienced  at  the  dams,  particularly  those  below  Charleston, 
from  driA  carried  in  from  side  streams  by  local  rains.  This  has  caused  the  lockmen 
a  great  deal  of  hard  work,  sometimes  extending  into  or  through  the  night,  and  has 
made  it  necessary  at  times  to  employ  extra  labor.  In  the  first  raising  of  the  dams 
this  spring  much  more  than  the  usual  amount  of  deposit  was  found  on  the  works— 
in  the  lock  chambers  and  approaches  and  on  the  foundations  of  the  navigation  passes. 

The  maneuvers  of  each  dam,  giving  time  taken,  principal  difficulties  encountered, 
eto.,  are  reported  in  tabular  form  below : 

lA>ek  and  Dam  No,  4.— This  dam  was  kept  up  one  hundred  and  eighty-one  days 
during  the  year  and  down  the  remainder  of  the  time,  owing  to  high  or  sufficient 
stages  of  water.  Fifteen  new  wickets  were  built  for  the  weir.  With  this  exception 
only  ordinary  repairs  were  made  at  No,  4  during  the  year. 
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The  dam  was  maneuTered  as  followa: 


ManeuTer. 


Time 


ICenem- 
ployed. 


Raised.... 
Lowered.. 
Balsed.... 
Lowered., 
Saiaed... 
Lowered. 
Baised... 
Lowered. 
Baised... 
Lowered . 
Raised... 
Lowered . 
Baised . . . 
Lowered . 
Baised... 
Lowered. 
Baised... 
Lowered. 
Baised... 
Lowered. 
Baised... 


Jal7  t.. 
July  9.. 
July  20. 
Jidy  27. 
July  80. 
July  81. 
Aug.?.. 
Sepi80. 
Oct.6... 
Nov.5.. 
Not.  1ft. 
Nor.  20. 
Dec.  8... 
Deo.9... 
Deo.  28.. 
Jan.  26.. 
April  Si 
Hay2... 
l£aySi.. 
June 20. 
June  28. 


4 
1 
7 
1 
6 
1 
8 
1 
8 
1 
6 
1 
6 
1 
6 
1 
8 
1 
4 
1 
0 


Vo  difflenlty. 

Do. 
Delayed  80  mlnutei  by  fool  ohaina. 
No  dSfficolty. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Delayed  80  minntes  by  fonl  chaiao. 
No  diffionlty. 

Da 

Do. 

Do. 

Do. 
Delayed  45  miBatea  by  fool  chainc. 
No  diffionlty. 

Do. 

Do. 

Do. 


Look  and  Dam  No.  5.— Thia  dam  was  kept  up  one  hnndred  and  Beventy-Bix  days 
during  the  year.  In  addition  to  ordinary  worlc  and  repairs,  the  wickets  of  the  pass 
and  weir  were  overhauled  and  new  panels,  etc.,  put  in  where  needed;  two  new  pass 
wickets  were  made.  Timber  has  also  been  procured  for  considerable  repairs  to  the 
guard  cribs  of  the  lock. 

The  dam  was  manenyered  as  follows: 


ManenTor. 


Date. 


Time 
taken. 


Men  en- 
ployed. 


Remarks. 


Lowered 
Baised... 

Lowered. 
Baised... 

Lowered. 
Baised.. 
Lowered. 
Baised.. 

Lowered 

Baised... 
Lowered. 
Baised.. 
Lowered 
Baised... 
Lowered 

Baised... 

Lowered. 
Baised... 
Lowered 
Baised... 


Jnlya 

JulyO 

Joly  21 

Jn1y28 

July  80  to  81 

JnlySl 

ATifc.7 

Sept.  30 

Oct.  7 

Not.  6 

Nov.  16 

Nov.  29 

Dec.  8 

Dec.  9 

Deo.  28 

Jan.  26 

Apr.  24 

Hay  2 

May  24 

Jnne20 

Jnne25 


9     0 


1    16 
12     0 


1    10 
14     0 


1  10 

9  80 

1  80 

9  90 


2  26 

7  80 
1  86 

8  16 

1  16 
8  0 

2  80 


12     0 


2  16 

7  0 
2  0 

8  20 


4to6 


4to6 
6  to6 


4  to6 
6 


4  to6 
6 

4  to6 
6 


6 
8  to  6 

6 
8  to6 

6 

0 


6  to7 


6 

6  to6 

0 

6 


Delayed  80  minutes  by  broken  trestle 

chains. 
No  difficolty. 
Delayed  about  2|  hours  by  sediment 

of  trestle  bed,  foul  chains,  and  trip- 

pingbar  oflf  ^ides. 
No  difficulty. 
About  7  hours  spent  in  removinji;  a 

broken  twin  box  and  putting  in  a 

new  one. 
No  difficulty. 

Delayed  by  tripping  bar  off  guidee. 
No  material  difficulty. 
Delayed  46  minutes  by  broken  ohaina 

and  2  hours  placing  tripping  bar  on 

guide. 
Some  delay  by  2  wickets  iUling  to 

trip;  no  material  diffionlty. 
No  material  diffionlty. 
Do. 
Do. 
Do. 
Do. 
Oonsiderable  trouble  with  ioe.    The 

tripping  bar  failed  and  16  wickets 

were  lowered  by  hand. 
First  raising  this  spring;    delayed 

principally    by  sediment  on   paas 

foundations. 
No  material  difficulty. 
No  difficulty. 
No  material  difficulty. 
No  difficulty. 


Lock  and  Dam  No.  ^.— The  dam  was  kept  np  one  hnndred  and  seventy-three  days 
during  the  year  and  down  the  remainder  of  the  time,  owing  to  high  or  sufficient 
stages  in  the  river. 

In  addition  to  ordinary  work  and  repairs  at  No.  6,  the  following  is  noted :  In  a 
partial  ralsiug  of  the  service  bridge  July  22  the  fastening  broke  that  held  the 
manenverinff  winch  to  the  track  and  let  the  winch  into  the  river.  It  was  badly 
broken  by  the  fall.  An  extra  winch  was  used  while  the  broken  one  was  repaired, 
and  no  delay  was  caused  at  the  dam.  This  was  the  second  accident  of  the  kind  that 
has  occurred  on  the  river.  To  avoid  this  in  future  the  winches  are  now  secored  to 
the  track  by  two  fastenings  when  raising  the  trestles. 
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On  December  4,  ae  ftilly  rextorted  for  that  month,  a  coal  fleet  in  running  the  pass 
■trock  a  wicket  that  proved  to  be  not  entirely  down  (the  dam  had  been  lowered  on 
the  night  of  November  28),  breaking  the  wicket  and  horse  and  bending  Uie  prop. 
This  canaed  no  delay  in  manenverin^  the  dam,  except  a  few  honrs  required  to  remove 
the  broken  wicket  and  horse  and  place  others.  While  lowering  the  dam  for  a  rise 
in  the  river  the  night  of  June  19  a  sudden  ''rnn  onf  from  Elk  River,  bringing  a 
number  of  runaway  rafts,  a  large  quantity  of  loose  logs,  ties,  and  drift  prevented 
the  lowering  of  the  pass  wickets,  fhe  weir  and  all  of  the  service  bridge  were  put 
down  safely.  The  river  fell,  so  that  the  wickets  were  lowered  uninjured,  after  con- 
siderable work  in  clearing  the  wickets  and  horses  of  drift,  on  June  22  and  28.  For- 
tunately the  river  did  not  get  high  enough  when  the  wickets  were  up  to  interfere 
with  the  use  of  the  lock. 

The  dam  was  maneuvered  as  follows: 


MAneuTer. 


Date. 


Time 
tiJcen. 


Menam- 
ployed. 


Remarks. 


Kaised.... 
Lowered. . 


Lowered. 
Kaieed..., 
Lowered., 


Saised... 
Lowered. 


July  t.. 
July  9.. 

July  80. 
July  31. 
Aug.!  .. 
Sept.  80. 


Oct.6.. 
Nov.  5., 


Raised... 
Lowered. 

Raised... 


Lowered. 
Raised... 


Nov.  16. 
Nov.  29. 


Dec.  8. 


Dec.9.. 
Dec.  29. 


Lowered. 
Raised... 


Jan.  25 

Apr.26to27. 


Lowered. 
Raised... 
Lowered. 

Raised.... 


Mays 

May  24 

June  20  and  on  22 

and  28. 
June  28 


K  m. 

10  00 

8  80 

11  16 
1  06 

10  0 

4  30 

9  0 
4  80 

6  80 

4  0 

8  80 

1  0 

10  80 

8  0 

21  40 


a     0 

8      0 


4to5 

4 

6to6 
6 

4to6 
6 

6 

0 

0 


6 
6to7 


6 
4to6 


8      0 


No  difficulty. 

No  difficulty;  lowered  slowly,  by  or^ 

dcrs,  to  keep  up  pod. 
Delayed  64  hours  by  foul  ohalns. 
Nodlfficnfty. 

Do. 
Lowered  slowly  to  keep  up  pool;  no 

diffioalty. 
No  difficulty. 
No  difficulty;  lowered  slowly  to  keep 

up  pool. 
No  difficulty. 
No  difficult;  lowered  slowly  to  keep 

uppooL 
Delayed  one  hour  and  a  half  by  broken 

wicket. 
No  difficulty. 
Delayed  1  hoar  by  foul  chains  and  2| 

hours  to  remove  broken  pass  horse. 
No  material  difficulty. 
First  spring  raising.    Delayed  some 

by  seaiment  in  pier  recess,  etc..  and 

aoout  7  hours  putting  in  new  wicket 

and  horse  in  pass. 
No  difficulty. 
No  material  difficulty. 
See  report  above. 

No  material  difficulty. 


Look  and  Dam  No.  7. — The  dam  was  up  one  hundred  and  forty-five  days  during  the 
i&r.    It  wonld  have  been  up  about  twenty-nine  days  longer  but  for  the  accident 


year. 

reported  below, 
The  dam  was  maneuvered  as  follows 


Maneuver. 


Date. 


Time 
taken. 


Men  4 
ployed. 


Bemarkfl. 


Raised.. 


July  8.. 


Lowered. 
Raised... 
Lowered. 

Raised.... 


July  9... 
July  21. 
July  24.. 

Aug.  8... 


Lowered.. 
Raised.... 
Lowered.. 


Raised... 
Lowered.. 
Raised.... 


Sept  80. 
Oct.6... 
Nov.6.. 


Nov.  16 

Nov.  28  to  Dec.  9.. 
Apr.  26  to  Apr.  30 


12     0 


4  10 

9  40 

4  40 

8  10 


2  20 

6  26 

6  85 

8  15 


IfOweied.. 


Lowered. 


May  2.. 

May  84. 

June  20. , 
June  28. , 


68     0 


0    60 
8    80 


4    80 

r    16 


0 
6to6 
4to6 

4to6 


4to6 
4to6 
8to4 

6 
4to8 
6to9 


0 

4to6 


8to6 
6to6 


Delayed  2|  hours  by  sediment  on 

foundations  and  dim  under  pass 

trestles. 
Some  delay  by  drift. 
No  material  difficulty. 
Delnyed  1  hour  by  drift  and  1  hour 

and  20  minutee  by  bent  trestle. 
Delayed  one-half  nonr  straightening 

trestle  and  1|  hours  by  drut  under 

wickets. 
No  difficulty. 

Do. 
No  difficulty;  lowered  slowly  by  or* 

ders  to  keep  up  pool. 
No  difficulty. 
See  report  below. 
Greater  part  of  time  snent  in  putting 

in  tresUee  damagea  December  8. 

Some  delay  by  sediment  on  pass 

foundations,  etc 
No  difficulty;  weir  all  down  at  begin- 
ning of  maneuver. 
Delayed  two  hours  by  deposit  on  trea- 

tle  bed,  etc. 
No  material  difficulty. 
No  difficulty. 


£NO  97- 
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Principal  r&pairg,  etc, — In  addition  to  ordinary  work  and  repairs  at  No.  7  the  follow- 
ing is  noted :  In  lowering  the  dam  on  the  night  of  November  28,  a  sadden  rise  in  Coal 
River  (this  stream  comes  in  about  1^  miles  above  No.  7)  brought  out  a  large  quantity 
of  heav^  drift.  The  lockmen  delayed  too  long  about  lowering  the  pass,  and  eo 
much  dnffc  acoamulated  against  the  pass  trestles  that  nine  of  them  could  not  be  pat 
down.  Some  of  the  drift  was  removed  and  the  trestles  got  part  way  down  by 
December  1.  On  December  3,  the  river  having  fallen  some,  the  fouled  trestles  were 
pulled  up,  with  five  others  near  the  look,  to  clean  out  the  drift  and  lower  the  trestles 
to  place.  While  this  was  in  progress  the  towboat  Winifreds  came  down  with  three 
loaded  coal  barges;  she  started  to  land  at  the  head  of  the  look  to  be  locked  through, 
but  before  her  Tines  were  secured  the  strong  current  around  the  head  of  the  river 
wall  and  through  the  pass  swung  the  steamer  out  from  the  shore.  She  was  unable 
to  hold  the  tow,  and  steamer  and  bathes  together  were  carried  down  against  the 
standing  trestles.  Twelve  of  the  trest&s  were  bent  and  broken,  some  of  them  being 
badly  wrecked.  In  addition,  twelve  bridge  aprons  were  bent  or  broken,  four  rails 
ii\jured  and  five  lost  in  the  river.  One  of  the  coal  barges  was  sunk  alongshore 
below  the  dam  oat  of  the  way  of  navigation  and  another  was  considerably  damaged, 
by  striking  the  trestles.  Capt.  D.  D.  Stout,  the  owner  of  the  Win\frede,  was  at  the 
wheel  at  the  time.  He  is  one  of  the  most  careful  and  skillful  towboat  men  on  the 
river.  It  is  trae  a  mistake  was  made  in  not  promptly  getting  out  lines  to  hold  the 
tow.  The  conditions,  however,  in  landing  at  the  nead  of  the  lock  in  such  a  strong 
current  were  unusual,  almost  unprecedented,  and  it  seemed  plain,  all  considered, 
that  no  one  was  really  blamable  for  the  accident.  The  broken  trestles  were  taken 
out,  and  after  being  repaired  replaced  by  divers.  Seven  of  them  that  had  to  be 
rebuilt,  requiring  new  channel  iron  throughout,  were  repaired  in  a  Charleston  shop. 
The  remaining  five,  and  all  of  the  ii^ured  aprons,  were  repaired  mainly  by  the  lock- 
men  in  the  blacksmith  shop  at  the  site.  The  total  cost  of  repairs  to  the  work  due 
to  the  accident,  aside  from  the  work  done  by  the  regular  hands,  was  about  $436. 

High  water  during  the  winter  washed  the  bank  considerably  below  the  abutment. 
In  repairing  this  this  spring,  about  1,200  cubic  yards  of  earth  were  removed  to  grade 
and  seed  the  slope^  and  105  yards  of  riprap  stone,  from  the  stock  on  hand,  placed. 

Look  and  Dam  No.  8, — ^This  dam  was  kept  up  one  hundred  and  fifty-two  days  dur- 
ing the  year  and  down  the  remainder  of  the  time,  owing  to  high  or  sufficient  stages 
of  water. 

The  maneuvers  of  the  dam  during  the  year  were  as  follows: 


MaDeaver. 


ThDfll 
taken. 


M6D«m< 
ployed. 


Raised.., 
Lowered. 

Baiaed... 
Lowered. 
Raised.. 
Lowered. 
Raised.., 
Lowered, 
Raised.. 
Lowered 
Raised... 

Lowered. 

Raised.. 
Lowered 

Raised... 


July  8 

July  9 

Aumist  10... 
Septeinl)er30. 
October  12... 
Novembers.. 
November  16. 
Novoniber28. 
DeceQil>er  28. 
Jan  nary  26... 
April  30 

May2 

May  25 

June  20 

June  28 


7  **6 
4    80 


10 
4 
8 
S 

u 

2 
7 
8 


10  80 

0  45 

7  45 

S  20 

7  80 


6to8 
6 

5to6 

6 

8to7 

8to7 

5 

6to6 

8to6 

6 

5to7 


4to8 
6to0 


•  to7 


No  material  difficulty. 

Delayed  about  2  hours  by  drift  and 

weir  aprons  not  eoing  down  well. 
Ko  material  difflciUtT. 
Delayed  1  hour  and  40  minutes  by  drift. 
Delayed  1  hour  by  foul  chains. 
Delayed  about  1  nour  by  drift. 
Ko  material  dlffioulty. 
Do. 
Do. 
Delayed  about  1  hour  by  ice  and  drift. 
Delayed  about  2  hours  oy  drift  under 

pass  wickets,  etc. 
No  difficulty;  weir  all  down  at  be^n- 

ning  of  maneuTer. 
No  material  difficulty. 
Delayed  1  hour  by  drift.    No  material 

difficulty. 
No  material  difficulty. 


DRXOGINOy  BTO. 

The  Goyemment  dredge,  assisted  hy  the  towboat  Bee,  was  employed  as  far  as 
required  during  the  year  in  maintaining  existing  nayigation  hy  removing  sediment 
and  obstructions  from  the  approaches  and  made  channels.  The  following  is  a  sum- 
mary of  work  under  that  head:  About  two  days  were  spent  in  July  dredging 
deposit  from  the  lower  approach  of  Lock  No.  8.  As  reported  under  improyement  of 
the  river,  the  dredge  was  laid  up  from  July  9  to  September  1.  In  September  eleven 
and  in  October  four  working  days  were  spent  in  dredging  out  deposit  from  the 
lower  approach  of  Lock  8  and  the  made  channels  between  Lock  8  and  Plymouth. 
From  October  25  to  November  23,  working  at  Lock  3,  dredging  deposit  from  lower 
approach  and  from  channel  between  the  lock  and  the  head  of  Harvey  Shoal.    The 
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dredge  was  laid  up  for  winter  Noyember  30.  Dredging  waa  begun  this  aeason  June  7 
in  the  lower  approach  of  Look  0.  This  was  finished  June  10,  and  the  boats  mored 
to  the  head  of  No.  6  pool,  where  they  worked  from  the  11th  to  the  16thy  tearing  out 
the  remnant  of  a  wrecked  ooal  barge  near  the  mouth  of  Lens  Creek,  and  in  remov- 
ing a  ''  bank  slip  '*  near  the  lower  approach  of  Lock  6.  From  June  17  to  19  dredginff 
out  the  lower  approach  of  Lock  2.  The  river  was  too  high  to  work  June  20, 21,  ana 
22.  From  the  23d  to  the  end  of  the  month  dredging  deposit  from  made  channels 
below  the  lower  approach  at  Look  No.  4. 

Besides  the  dredgmg  reported,  but  mainly  in  connection  with  it,  the  crews  of  the 
dredge  and  towboat  working  with  the  crane  boat  and  dredge,  took  from  the  channels 
and  approaches  120  large  stones  and  86  snags  and  sunken  trees.  The  side  wall  of 
the  Red  House  chute  was  also  built  up  and  repaired  in  September,  with  the  assist- 
auce  of  some  hired  labor;  in  doing  this,  about  1,200  cubic  yards  of  large  stone  wore 
handled  an<l  replaced  on  the  wall. 

The  most  important  repairs  on  the  boats  during  the  year  consisted  in  docking 
and  calking  the  crane  boat,  fuel  boat,  and  one  dump  boal^  and  in  docking,  calking, 
and  making  considerable  repain  to  tha  hull  of  the  towboat. 

Respectfully  submitted. 

Addisoh  M.  Soorr,  BeMmU  Engineer. 

Maj,  James  F.  Grboobt, 

Citrf9ofJBn0i»99r$p  U.S. A* 


SUUefMni  ofeaq^en$e$  duHmg  the  fiscal  year  ending  Jnme  SO,  tSST,  out  of  the  general  appro- 
priaOonfor  ** operating  and  care  of  canals  and  other  works  ofnavigation^in  operating 
and  keeping  in  repair  the  locks  and  dams  on  the  Great  Kanawha  JSiver,  West  Virginia, 

Lock  and  Dam  No.  2 : 

Wages  of  regular  lock  hands $2,066.88 

Repairs  and  extra  labor 26.86 

Sapplies,  as  paints,  oils,  fuel,  tools,  etc 81.69 

Freights  and  transportation 2.60 

$2,146.77 

Lock  and  Dam  No.  8 : 

Wages  of  regular  lock  hands 2,066.84 

Repairs  and  extra  labor 447.78 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 37.40 

Freights  and  transportation 6.60 

'-    2,666.97 

Lock  and  Dam  No.  4 : 

Wages  of  regular  lock  hands 2,172.00 

Repairs  and  extra  labor 223.86 

Supplies,  as  paints,  oils,  fuel,  tools,  etc .• : 47. 79 

2,448.14 

Lock  and  Dam  No.  6 : 

Wages  of  regular  lock  hands 2,218.60 

Repairs  and  extra  labor 864.34 

Sopplies,  as  paints,  oils,  fuel,  tools,  etc 48.48 

Freights  and  transportation 6.90 

2,682.82 

Look  and  Dam  No.  6 : 

Wages  of  regular  lock  hands 2,279.84 

Repairs  and  extra  labor 301.60 

Supplies,  as  paints,  oils,  friel,  tools,  etc 66.66 

Freights  and  transportation 2.00 

2,688.60 

Lock  and  Dam  No.  7: 

Wages  of  regular  lock  hands 2, 164. 42 

Repairs  and  extra  labor 691.80 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 61.37 

Freights  and  transportation 18.16 

2,910.74 

Look  and  Dam  No.  8 : 

Wages  of  regular  lock  hands 2,196.67 

Repairs  and  extra  labor 797.64 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 49.68 

Freight  and  transportation L26 

8,044.94 
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Snperintendenoe  and  central  office  expenses: 

Wages , $3,540.04 

Rent  and  supplies 357.81 

Freights  and  transportation ^ 19.72 

$3,917.07 

Dredging  and  running  expenses  of  towboat: 

Wages 2,649.43 

Repairs  and  supplies 1,240.09 

Freights  and  transportation 3.07 

3,892.59 

Launch  Moicot: 

Wages 420.00 

Repairs  and  supplies 69.86 

489.86 

Telephone  line : 

Rent  of  instruments 16.00 

Repairs  fknd  supplies 19.38 

Freights  and  transportation 3.60 

38.98 

Gauffe  reports: 

Pay  of  gauge  keepers  and  reporters  at  Bin  ton  and  Kanawha 

J\lls 149.62 

Repairs  and  supplies 8.80 

158.42 

Total 26,868.30 


oommxrcial  statistics. 

United  States  Engineer  Office, 
CharleiUm-Kanaufha,  W,  Fa.,  JulytS,  1897. 

Slaiemeni  of  number  of  tont  of  ooal,  including  that  manufaoturod  into  coke,  shipped  fry 
fiver  from  mines  on  the  Great  Kanawha,  for  the  several  years  named. 


Year. 

Tons. 

Yeu. 

Tons. 

Ye«. 

Tons. 

Ig75 

161.032 
200,982 

207,346  ! 

1886 

714,466 
929.335 
804,025 

1,076,872 
966,462 

1,080,454 

1892 

1,071,511 
919,320 

1876 

1887 

1393 

1877 

1888 

1804 

1,032,810 
879  304 

1881 

385,148 
614,818  I 
736,843  1 
712,493 

1889 

1895 

1883 

1890 

1890 

922  000 

1884 

1891 

1897 

848,600 

1885 

Tonnage  of  the  Great  Kanawha  River  for  the  year  ending  June  SO,  1897. 


ArtiolM. 

Quantity. 

Tonnage. 

▲rticles. 

Qnantily. 

Tonnaca. 

Coil biuhels.. 

21,215,000 

80,587.000 

68,600 

5,050 

655,600 

1,098,150 

848,600 

50,896 

514 

9,695 

1,889 

163,972 

Shlnirles 

1.984,000 
98.500 
2,148 

289 

Timber feetB.M.. 

Brick 

245 

Stoves,  OAk. 

Salt barrels.. 

Mercbandise  and  prod- 

800 

Bark  sod  wood  for  tan- 
ning  oords.. 

48,036 

Total 

Sailroad  ties,  oak!  I ......  i 

1,124,848 

Total  annual  tonnage  for  the  several  years  named. 


Year. 

Tons. 

Year. 

Tons. 

Year. 

Tons. 

For  1890 

1. 127, 282 
1,225,856 
1,860,750 

For  1893 

1,116,537 
1,222,530 
1,082.842 

For  1806 

1.162,782 
1,124,843 

For  1891 

For  1894 

For  1897,  as  above.. . 

For  1892 

For  1895 

Respectfully  submitted. 

Mi^.  James  F.  Grbgort, 

Corps  of  Engineers,  U.  8.  A. 


Addison  M.  Scott,  Resident  Engineer. 
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Cknnmerce  passing  each  of  the  seven  finished  looks  and  dams  in  Great  Kanawha  Biver,  West 
Virginia,  during  the  fiscal  year  ending  June  SO,  1897, 


Artiolet. 


Look 
Ko.2. 


Look 
Ka8. 


Look 
No.  4. 


Look 
Ko.5. 


Look 
No.  6. 


Look 
No.  7. 


Look 
No.  8. 


Cold 

Coke 

Lumber,  eto.. 

Shingles 

ck 


.bnsheU. 

tons. 

feet. 

.number. 

Brici do... 

MlMellaneona  freight.,  tons. 

Steamboats number. 

Coal  barges do... 

Other  orat't do... 

Passengers do... 

Salt barrels. 

Kailroad  ties number. 

Stares do... 

Hoop  poles do... 

Lockages do... 


1,506.000  2,851,000 

3.000  8,000 

186,250  1,982,000 

170, 000!      178, 650 


5,110 
8,067 
1,469 
811 
40 
7,685 


1,515 


90,000 

5.887 

1.641 

496 

78 

11,789 


7,880,000 

8,000 

1,917,050 

'  870.800 

86,520 

10,076 

1,816 

1,117 

104 

10.507 

818 


9,522,100'14, 

8,ooo; 

1,647,900 

1,792,850 

66,990 

12,787 

1,947 

1,695 

123 

85,686 

1,795 


1,760 


914 


986 


671,500 

3,000 

649,900 

53,000 

41,500 

20,255 

2,016 

2,001 

120 

81,803 

848 

19,000 


14, 888, 600  20;  494, 000 


90,660 


8.000 

»83,014 

27,000 

18,750 

20,227 

2,088 

2.838 

155 

14,526 

256 

88.125 

7,600 

12,600 

852 


8,000 

8,741,000 

45,000 

29.150 

20,950 

2,207 

2,954 

170 

12,861 


619,150 

7.500 

12,600 

948 


List  of  Stem  and  side  wheel  boats  plging  on  the  Oreai  Kanawha  Biver,  West  Virginia. 


Name  of  boat 

Charaoter. 

Length. 

Breadth. 

Depth. 

Tonnaffs. 

Bee                      

IT.  S.towboat 

Ftet. 

120 

61 
150 
185 
180 
156 
149 
140 
136.5 
128 
122 
111.6 
111.6 
100 

70 
165 
146 
140 
136 
184.5 
182 
129.6 
126.5 
125 
122 
121.9 
120 
120 
115.8 
115 
112 
112 
109.4 
.105 

82 

76 

49 

89 

88 

F€€t. 

22 

8.1 
26.5 
85 
82.4 
24:2 
27.6 
25 
24.5 
24.2 
20.2 
19.7 
17.9 
18.8 

7 

82.5 
26.5 
25.2 
24 
25.8 
24 
24.1 
25.4 
25,7 
28 
96.2 
20 
21.4 
20.8 
28 
22 
24.5 
20 
18 

18.6 
16.8 

9.8 
14.8 
18.5 

Feet, 
8.6 
8.4 
8.7 
4 

5.5 
4 
4 
4 

4.4 
4 
4 

8.2 
2.6 
2 
2 

5.2 
8.7 
4 

4.4 
4.8 
4 
4 

8.2 
4.5 
5 

4.6 
8.1 
8.4 
8.1 
8.8 
4 

4.6 
8.2 
8 

2.6 
2.5 
8.2 
4 
8.7 

85 

Mascot  a   

U.  8.  launch 

7 

Goldenrod 

U.  8.  L.H.  tender 

Packet 

148.58 

Kana  wh  a 

429.07 

Hftiirv  M.  Rtanlev 

do 

293.77 

Columbia 

do 

197.96 

H  K   Bedford         

do 

189.68 

Speedwell            

do  ................ 

149.40 

Ruth          .'."..'. 

do 

181.78 

Kanawha  Bell 

do 

183.50 

^oun  tainnAr           ••.••••••••••-•••.. 

do 

110  52 

T  D.Dale 

do 

85.77 

Ida  Smith 

do 

44.14 

Claribell         

do 

7L48 

FA  C.  Kirkerb 

do 

9.66 

E.  R.  Andrews 

Towboat 

85L07 

Convoy. ............................. 

do 

170  53 

William  Ernst 

do 

197.64 

Coal  Bluff 

do ................ 

162.14 

Vonnt  Clftre 

...     do 

191.86 

Iron  Cliff 

do 

154.70 

P.  T.  Lane .. . tt^ --- 

do 

146.94 

Oao  W  Moredock. 

148.75 

GateCity 

do 

109.44 

Ben  Wood 

do 

148.69 

IdaBndd 

do 

15L90 

Winif^ede 

do 

109.78 

Lyda  

do 

107.90 

AjinleL 

do 

114. 6Q 
107.91 

J.M  Bowell 

do 

Geo  Matheson             .x.....x.  ...   , 

do 

124.06 

W.  B.  Calderwood 

do 

85.55 

Alex.  Martin 

do 

57.89 

^  B,  Xendaii 

do V 

70 

AdaV 

do 

23.88 

Stella 

.....do  ....•••■•......■ 

20.86 

G.  T.  TKiver 

do 

7.95 

Billy  Martin* 

Pump  and  harbor  boat 

28.15 

Iron  Duke* 

80.68 

•  Screw  propoUitt; 


ftSidb-whML 
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FFia. 

IBfFROVEHENT  OF  LITTLE  EL^AWHA  RIVER,  WEST  VIRGINIA. 

The  act  of  Oongress  of  June  3, 1896,  appropriated  $1,500  for  continu- 
ing  the  work  in  accordance  with  the  original  project,  adopted  in  1877, 
viz,  removing  sach  obstructions  as  rocks,  snags,  overhanging  trees, 
etc.,  from  the  stream  above  Burning  Springs,  W.  Ya.,  about  40  miles 
above  Parkersburg,  so  as  to  aid  light-draft  steamboat  navigation  and 
the  floating  of  timber  to  market.  The  resumption  of  work  with  these 
fands  has  been  delayed  until  the  stream  reaches  a  sufficiently  low  stage 
to  permit  the  work  to  be  done  thoroughly  and  economically. 


Money  statement. 

I 

during  fiscal  year. ... 

July  ly  1S97,  balance  unexpended 1,497.46 


July lylSOGybalance unexpended $1,600.00 

Jane  90, 1897,  amount  expended  dnring  fiscal  year 2. 54 


APPROPBIATIOK8. 


August  14, 1876 $7,300 

June  18,  1878 18,000 

March  3,1879 18,000 

June  14,  1880 15,000 

March  3, 1881 40,000 

August  2,1882 .• 81,000 


August  6, 1886 $16, 875 

August  11,1888 25,000 

September  19, 1890 40,000 

June  3,  1896 1,500 

Total 212,675 


KoTB.— For  list  of  boats  plying  Little  Kanawha  River,  and  commercial  statistics, 
see  report  for  operating  ana  care,  etc.,  Little  Kanawha  Birer,  West  Virginia. 


PP13. 


OPESATIKa  AND  KEEPING  IN  REPAIR  THE  LOOK  ON  LITTLE  KANAWHA 
RIVER,  WEST  VIRGINIA. 

This  lock  and  dam,  known  as  No.  5,  were  constructed  under  the 
additional  project  for  improving  Little  Kanawha  Biver,  West  Virginia, 
of  1880,  and  were  opened  to  navigation  on  December  2,  1891,  since 
which  time  they  have  been  operated  and  kept  in  repair  under  the 
indefinite  appropriation  for  operating  and  care,  etc. 

During  the  past  fiscal  year  Lock  and  Dam  No.  5  have  been  in  con- 
dition to  be  operated  continuously,  excepting  on  one  day  when  an 
unusually  high  stage  of  water  unseated  one  of  the  lock  gates. 

For  details  of  the  work  done  during  the  past  year  attention  is 
invited  to  the  report  of  Mr.B.F.ThomaSy  assistant  engineer,  herewith. 


ALLOTMHHTS, 


1892 $1,500.00 

1893 4,426.65 

1894 8,837.97 

1895 8,491.03 


1896 $8,878.17 

1897 830.72 


Total 17|464.54 
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bbpobt  of  mr.  b.  f.  thomas,  assistant  ekginxbb. 

Ukitbd  Statrs  Enoinreb  Offiob, 

Louisa,  Ky.,  June  SO,  1897, 

Major:  I  have  the  honor  to  rejiort  upon  the  operation  and  care  of  Look  No.  6, 
Little  Kanawha  Kiver,  West  Virginia,  for  the  fiscal  year  ending  June  30, 1897. 

This  lock  is  situated  about  40  miles  from  Parkersburff,  the  mouth  of  the  riyer. 
Below  it  the  Little  Kanawha  Navigation  Company  has  four  locks  and  dams;  but, 
owing  to  the  fact  that  they  are  not  kept  in  good  repair,  it  is  only  during  a  wet 
season  that  navigation  below  Lock  No.  5  is  maintained  with  certainty. 

During  the  past  year  but  little  work  has  been  required  at  Look  No.  5. 

Look. — The  wickets  have  worn  loose  on  their  shafts,  and  material  and  tools  for 
repairing  them  have  been  purchased  and  are  on  the  ground  awaiting  a  suitable  low 
stage  or  water  in  which  to  perform  the  work.  These  wickets  have  always  had  a 
tendenoy  to  self-operation,  and  ratchet  capstans  have  been  placed  upon  them  so  as  to 
hold  them  in  any  desired  position.  This  is  a  great  improvement  to  them  both  in  the 
Bavin£[  of  water  and  the  safety  of  operation. 

Dunnp:  the  unprecedented  high  water  of  February  one  of  the  gates  was  unseated, 
but  navigation  was  delayed  but  one  day  before  it  was  replaced. 

The  hiffh  water  also  damaged  the  bauk  behind  lock,  and  displaced  considerable 
paving.    The  bank  was  repaired  and  the  paving  relaid. 

Dam, — The  dam  required  but  little  repairs,  twelve  new  pieces  of  decking  being 
placed. 

Orounds. — The  river  bank  in  front  of  the  grounds  above  and  below  the  lock  was 
graded  and  sowed  in  grass,  and  100  additional  shade  trees  were  planted;  repairs 
were  made  to  the  fences  and  they  were  whitewashed,  and  300  feet  of  new  fence  were 
built  and  200  feet  rebuilt  where  it  had  been  carried  away  by  high  water. 

Buildings, — Wire  screens  were  placed  on  all  outside  doors  and  windows  of  the  two 
lock  men's  dwellings,  and  a  tin  roof  was  put  on  the  front  porch  of  the  lock  hand's 
dwelling;  new  locks  were  also  placed  on  the  outside  doors  of  this  house;  a  new  out- 
building was  built  for  each  house. 

MisoeTlaneous. — ^The  river  bank  below  lock  cuts  away  a  little  each  year  and  it  was 
necessary  to  place  150  cubic  yards  riprap  stone  onti^is;  the  crib  above  lock  was 
paved  and  30  yards  of  stone  were  placed  behind  abutment. 

Owing  to  the  unusual  amount  of  rainfall  the  lock  has  been  in  operation  considera- 
bly more  than  heretofore  and  has  worked  with  great  satisfaction  and  facility,  even 
with  the  wickets  in  bad  repair. 

Bespectftilly  submitted. 

B.  F.  Thomas,  Assistant  Engineer. 

im«  Jambs  F.  Qrbgobt, 

Corps  of  Engineers,  XT.  8.  A. 


DeMleA  statement  of  esmenses  incurred  injpreserving  and  maintaining  natigaOan  an  that 
partien  of  the  Little  Kanawha  Biver,  West  Virginia,  improved  hy  look  and  dam,  during 
ike  fiscal  year  ending  June  SO,  1897, 


Month. 

Salaries. 

Labor  and 
materiaL 

Onnent 
and  con- 
tingent ex- 
penses. 

Total. 

1896. 
Jldy 

196.00 
95.00 
95.00 
95.00 
05.00 
96.00 

95.00 
05.00 
190.00 

196.00 
103.85 

August 

$8.85 
17.75 
80.60 
891.09 
818.80 

44.00 

September ..... 

$41.60 
28.43 
18.76 
82.80 

154  84 

0<^ber V.V/.'. 

204  03 

505.44 

Deoember.... ,«,. 

481  10 

1807. 
January 

189.00 

February 

95  00 

Maroh.f^..::;:::::::::::;::;:;:::;:::;::::::::;::::::: 

78.87 
10.00 

80.15 

888  58 

April 

10.00 

i£j !:.;:":;:;:::;:;  ;;:;;!;: 

96.00 
190.00 

95  00 

j™.::::::;::::::;;;::::::::;:;;;;;::::::;;:;;:;;::;:: 

88.60 

15.86 

827.75 

Total 

1,235.00 

967.66 

146.47 

8,849.03 
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•  ending  June  S 
Weet  Virginia. 


Commercial  iiatisiice  for  fiecal  yeanjnding  June  SO,  1890-1397,  Liitle  Kanawha  Bher, 

'>  Vir  ' 


▲rtloles. 

1800. 

1801. 

1882. 

1898. 

.  1884. 

1896. 

1896. 

1887. 

Coal    

Tone. 
1,100 

678 

24,500 

70,000 

27,660 

1,563 

6.084 

2Vm#. 
10,507 
28,677 

1.450 
26,964 
59,703 
48,812 

1,500 
13,575 

Tone. 

8,100 
20,486 

1,738 

10,050 

109,337 

92,200 

1.848 

6,000 

Tone. 

1,280 

18»720 

666 

8,470 
48.886 
68,500 

1,460 

4;  600 

Tone. 

6a 

8,662 

1,230 

22,118 

47,250 

21,928 

1,200 

8,500 

Tone. 

700 

12.450 

1,960 

28,000 

108,000 

16,420 

1,810 

16.400 

Tone. 
876 
5,009 

Tone. 
1,898 

L'nmbAi'T  ,--t- 

11,887 

Oil 

Staves 

7,160 
46,967 
27,446 

1,724 
17,010 

16,420 

Timber 

90,000 
80,634 

Ties 

Paseengers 

1,830 
25,000 

Total 

140.116 

190,688 

244,254 

187,072 

106,412 

179,240 

106.212 

176.169 

Liai  of  boats  plying  on  LiilU  Eanawka  Biver,  Weet  Virginia. 


Nameof  bMt. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Oneida 

Stem-wheel 

Feet 
104 
106 

Feet. 
19.6 
22.5 

Feet. 
4.2 
8.6 

76.78 

W.  A.  HOton 

do 

67.64 

'RnmiilifiA  Kino'         ._ 

....  do 

D.  T.  Wataon  (tow)  

do 

90 
86 
06.4 

17 

18.6 

16.1 

2.6 
8.6 
2.6 

80  46 

MaxyE.  (tow) 

19.34 

LnlaF. (tow).xr  r,,r....-.xT -.,.,, 

do 

87.16 

Beport  of  lockages  on  the  Little  Kanawha  Biver,  Weet  Virginia,  for  ihejieoal  year  ending 

June  SO,  1897. 

LOCK  NO.  6. 

Dttysoperated 842 

Days  Boepended 28 

Going  np : 

SteamboatB 291 

Barges  and  flats 120 

Miscellaneons 72 

Going  down : 

SteamboatB 282 

Barges  and  flats Ill 

Rafts 1,978 

Miscellaneoas 69 

Total  crafts  and  flats  passing 2  928 

Total  number  lockages 2,666 

NOTB. — Saspensions  for  icoy  Ave  days;  for  high  water,  eighteen  days. 
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mPBOYEMENT  OF  BIVEBS  AKD  HARBORS  ON  LAKE  SUPERIOR. 


BEPOST  OF  MAJ.  CLINTON  B.  8EAB8,  C0BP8  OF  BNGINEEB3,  OFFICES 
IN  CHABOE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  18S7,  WITH 
OTHEB  DOCVMENTa  BELATING  TO  THE  WOBKS. 


DCPROVmXMTB. 


1.  Harbor  at  Grand  Marals.  MinneBota. 

2.  Harbor  at  Agate  Bay,  MinneBota. 

8.  Harbor  at  Dulath.  MinneBota^  and  Sn- 

perior,  Wisoonsin. 
4.  Harbor  at  Ashlaud,  Wiaoonsin. 
6.  Harbor  at  Ontonagon,  Michigan. 


6.  Waterway   from   Keweenaw  Bay  to 

Lake  Saperior,  Michigan. 

7.  Harbor  at  Marquette,  Michigan. 

8.  Harbor  of  refnge  at  Presque  Isle  Point, 

Marquette  Bay,  Michigan. 

9.  Harbor  of  refnge  at  Grand  Maraia, 

Michigan. 


■XAMIKATION. 

10.  Harbor  at  Portwing,  WieoonsliL 

HABBOB  UNXS. 

11.    Superior  and  Allonez  baye  at  Dulnth  and  Superior  Harbor,  Minnesota  and 

Wiaconain. 


Uniteb  States  Engineer  Offiob, 

Duluthj  Minn.,  July  20, 1897. 
Oeneral:  I  have  the  bonor  to  transmit  here^th  my  annual  report 
&r  the  fiscal  year  ending  June  30, 1897. 

•  •••••• 

Very  respectfiilly, 

Olinton  B.  Sears, 
Mqjar^  Corps  of  JBngineers. 
Biig.  Gen.  John  M.  Wilson, 

Ohitf  0/ JBngineers^  U.S.  A. 


GGz. 

mPROYEMENT  OP  HARBOR  AT  GRAND  MARAI8,  MINNESOTA. 

This  harbor  is  an  elliptical  bay,  whose  m^jor  axis  is  about  one-half 
mile  and  whose  minor  axis  is  about  one-fourth  of  a  mile  in  length.  It 
has  an  opening  on  the  south  side,  which  was  originally  about  1,000  feet 
in  width.    Bef<Hre  improvement  there  was  a  maximum  depth  of  14  feet 
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oyer  a  very  limited  area,  the  general  average  depth  being  only  8  or  9 
feet  It  is  the  only  harbor  of  refage  on  the  north  shore  between  Two 
Harbors  (Agate  Bay)  and  the  international  boundary  line. 

The  approved  project  of  1879  is  to  build  two  breakwater  piers,  each 
350  feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700 
feet  long  from  the  east  point,  and  dredge  an  anchorage  area  of  about  26 
acres  to  a  depth  of  at  least  16  feet,  all  at  an  estimated  cost  of  $139,669.40. 
The  object  of  this  work  is  to  provide  a  harbor  for  purposes  of  refuge 
and  commerce,  which  it  has  fiilly  accomplished  as  far  as  completed. 

The  improvement  of  the  harbor  commenced  in  1880.  At  the  present 
time  the  length  of  completed  breakwater  is  350  feet,  or  one-half  of  the 
whole,  and  the  16-foot  anchorage  is  26  acres  in  extent  This  completes 
this  part  of  the  project. 

This  anchorage  gives  room  for  safe  swinging  at  anchor  of  a  few  ves- 
sels only  and  should  be  increased  to  the  full  capacity  of  the  harbor, 
which  has  an  area  of  about  61  acres.  To  protect  this  area  properly 
would  require  a  forther  extension  of  the  pier  some  500  feet  instead  of 
350  feet,  as  provided  for  in  the  present  project 

The  first  commercial  report,  that  of  1878,  showed  that  4  tugs  and  5 
schooners  entered  and  departed  from  this  harbor,  making  25  arrivals 
and  clearances  in  all,  and  doing  a  business  of  60  tons,  valued  at  $6,000. 
Last  year,  navigation  season  of  1896,  the  total  arrivals  and  clearances 
were  402  vessels,  principally  steamers,  with  a  totsl  cargo  tonnage  of 
1,300  tons^  valued  at  $114,198. 

Rich  mineral  deposits  are  alleged  to  exist  in  the  back  country. 
Should  these  be  opened  up  and  connected  with  the  lake  by  railroad, 
the  harbor  may  become  of  some  importance  for  the  shipment  of  ore. 

The  work  of  improvement  has  been  carried  on  by  contract  after  due 
advertisement.  The  total  amount  dredged  to  date  has  been  337,948 
cubic  yards,  at  an  actual  cost  of  $81,463.50,  or  a  trifle  more  than  24 
cents  a  cubic  yard  as  an  average. 

The  350  feet  of  pier  has  cost  $31,1^7  for  construction  and  $3,205  for 
repairs.  These  figures  do  not  include  expenses  of  surveys,  administra- 
tion, and  inspection,  which  have  been  nearly  15  per  cent,  owing  to  the 
distance  of  this  harbor  fSrom  the  market  for  labor  and  material,  and  its 
isolated  situation  in  general. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $3,000  for 
continuing  the  improvement  of  this  harbor.  This  was  partly  expended 
during  the  present  season  in  extending  the  anchorage  area  by  dredging, 
under  a  public  notice  dated  March  10, 1897,  with  Mr.  Bobert  Smith, 
representing  the  Duluth  Dredge  and  Dock  Company,  the  lowest  bidder. 
Work  commenced  May  18,  and  was  completed  June  1, 1897.  The  price 
was  17}  cents  a  cubic  yard,  scow  measurement,  or  2}  cents  a  yard  less 
than  under  the  previous  contract.  The  material  consisted  of  sand, 
gravel,  and  small  bowlders.  An  inspection  made  June  12, 1897,  showed 
the  anchorage  area  to  be  intact  and  the  pier  in  good  condition,  barring 
some  slight  abrasions  by  the  ice,  which  can  be  repaired  for  a  few  hun- 
dred dollars. 

Of  the  original  estimated  cost  of  the  present  approved  project, 
$133,350  has  been  appropriated,  requiring  $6,319.40  to  complete  the 
estimate.  This  estimate,  made  back  in  1879,  will  be  insufficient  to  com- 
plete, due  to  an  underestimate  as  to  cost  of  pi^rs  and  an  overexpendi- 
ture  for  dredging.  The  dredged  area  has  been  carried  out  to  give  a 
navigable  depth  of  16  feet,  whereas  the  estimate  was  originally  intended 
for  only  14  feet,  although  it  does  not  so  state  tpectflcally.  (See  report 
of  Chief  of  Engineers,  1875,  p.  184.) 


Digitized  by 


Google 


APPENDIX  O  G ^REPORT  OP  MAJOR  BEARS.      2587 

This  work  U  in  the  collection  district  of  Dolnth,  Minn.  Duloth;  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-hoose  is  situated  on  the  breakwater  at 
Grand  Marais. 

Money  statemenL 

Joly  1, 1896,  balance  unexpended $3,576.01 

Jnne  90, 1897,  amoont  expended  during  fiscal  year 2, 847. 78 

Jnly  1, 1897,  balance  unexpended 728.23 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 319. 40 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


B8TIMATB8. 

Original  amount  (estimated)  required  to  complete  the  improyement....  $139, 669. 40 
Amount  necessary  to  complete  the  present  prelect  as  originally  esti- 
mated, and  which  can  be  profitably  expended  In  next  fiscal  year 6, 819. 40 


Ahitraat  of  appropriatiana  for  improvimg  harbor  at  Orand  MaraU,  Mimn. 

By  act  of  Congress — 


By  act  of  Conness— 

Approved  March  1, 1879  ....  $10,000 

Approved  Jnne  14, 1880 10, 000 

Approved  March  3,  1881 20, 000 

Passed  August  2, 1882 20, 000 

Approved  July  5, 1884 10, 000 

Approved  August  5, 1886  ...  10, 000 

Passed  August  11, 1888 15,000 


Approved  September  19, 1890  $22, 350 

Approved  July  13, 1892 10, 000 

Passed  August  7, 1894 3,000 

June  3, 1896 3,000 

Total 133,350 


ExpendUure$, 

Amount  expended  under  approved  project  to  Jnne  30, 1897 $132, 621. 77 

Balance  avaUable  July  1, 1&7 728.23 


Ahiiraot  of  propoiaU  received  at  DuluUi,  Minn,,  in  response  topnhlio  notice,  dated  March 
10, 1897,  for  dredging  at  Grand  Marais,  Minn,,  opened  March  tO,  1897,  Jty  M(tf.  Clinton 
B.  Sears,  Corps  of  Engineers, 


Ho. 


Hame  and  addx«as  of  hUidsK, 


Price  per 
oabloyard, 
■oowmeM- 

vrement. 


West  Dnluth  Land  Compuiy,  Didath,  ICfam  . 

Charles  S.  Barker,  Weat  Superior,  Wla 

WUliama,  Green  St  Williama,  Dolath,  Ifiinn . . . 
Robert  Smith,  Dolnth,  Minn 


Cents. 


19 
24 
SO 
17* 


Bid  of  Robert  Smith  accepted.    Work  commenced  and  completed  during  May  and 
June,  1897,  some  13,500  cubic  yards  being  dredged.    No  formal  contract  made. 


OOMMBRCIAL  BTATISnOB. 

Arrivals  and  clearances  of  veueiU  at  Grand  Marais,  Minn.,  for  1896. 


DeeignatioB. 

ARlvala. 

Caeanmoea. 

TotaL 

I^I^^A^-J 

Ul 

81 

U9 

81 

248 

Porrign — 

182 

Total 

202 

200 

402 



No  new  lines  of  transportation  were  established* 
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I^eight  rsoeived  and  ihipped,  1890. 

Receipts:  Tons. 

Grain 81 

Flour 48 

Mill  stuffs 21 

Coal 57 

Lumber 91 

General  merchandise  (packages  of  freight) 1,075 

Total 1,818 

Shipments : 

Fish..... 25 

Miscellaneous 17 

Total 42 

Freight  received  and  ehipped  for  Jlf teen  yeare. 


Year. 

Tons. 

Value. 

Tear. 

Tons. 

Yalne. 

1882 

224 
230 
270 
800 
476 
812 
460 
262 

$26,001 
27,605 
30,108 
41,484 
48,610 
20,060 
44,871 
20,840 

1800 

S76 
810 
756 
007 
441 
018 
1,800 

82,087 
65,874 

1883 

1801 

1884 

1892 

1886 

1808 

78,400 
41,230 
01,300 
U4,108 

1886 

1804 

1887 

1806 

1888 

18M 

1880 

ArrivaU  and  cUaraneee  qf  wueU  fefr  ffUen  yeare. 


Year. 

Arriv. 
als. 

Clear- 
anoea. 

Tear. 

Arriv. 
ala. 

Clear- 
anoes. 

1882 

134 
131 
162 
188 
210 
164 
100 
168 

184 
181 
158 
100 
210 
164 
100 
168 

1800 

968 
100 
146 
188 
210 
186 
90S 

968 

1883 

1801 

160 

Ig84 

1802 

146 

1885 

1803 

188 

1880 

1804 

921 

1887 

1806 

181 

1888 

1800 

800 

1888 

GGa. 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is 
a  semicircalar  harbor  of  2,000  feet  radius.  There  is  a  ^ood  navigable 
depth  thronghont  the  greater  part  of  the  harbor,  bat  it  is  exposed  to 
storms  from  the  soathwest  and  from  reverse  swells  of  hard  storms  from 
the  northeast. 

The  natural  shelter  it  afforded  justified  the  erection  of  three  extensive 
ore  docks  by  the  Duluth  and  Iron  Bange  Bailroad,  also  a  good  com- 
mercial dock  and  a  dock  for  landing  coal. 

The  rapid  increase  in  the  commerce  of  the  harbor  caused  Congress 
to  undertake  its  improvement  by  an  appropriation  of  $22,500  in  August, 
1886. 

The  approved  project  of  1887  was  to  construct  two  breakwater  piers 
on  a  line  toward  each  other  from  the  eastern  and  western  pointo  of  the 
bay,  to  be  1,000  and  900  feet  long,  respectively,  leaving  an  opening  of 
1,340  feet  between  their  extremities  and  inclosing  an  area  of  109  acres. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
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year  Jane  30, 1896,  was  $108,102,70.  At  that  date  the  work  done  had 
greatly  aided  commerce  by  giving  protection  from  storms  to  the  com- 
mercial and  ore  docks.  The  work  done  daring  the  fiscal  year  ending 
Jane  30,  1897,  has  augmented  this  protection. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Report  of  1887  on  account  of  higher  prices. 

The  object  is  to  protect  shipping  at  the  wharves,  which  otherwise 
would  be  greatly  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  which  is  now  750  feet  in  length,  leaving  250  feet  to  be  built  to 
complete.    In  1893,  200  feet  of  the  west  pier  was  built. 

In  1895-96  300  linear  feet  of  riprap  embankment,  in  over  40  feet  of 
water,  to  a  height  of  20  feet,  was  built,  in  continuation  of  the  west 
breakwater.  In  1896,  under  the  contract  with  Samuel  Meniece,  men- 
tioned in  the  last  Annual  Report,  page  2337,  nearly  250  linear  feet  of 
timber  crib  and  superstructure  was  built  on  top  of  this  embankment. 
In  October,  1896,  a  large  vessel  went  adrift  during  an  unusually  severe 
storm,  and  was  dashed  against  the  uncompleted  end  of  the  west  break- 
water, carrying  away  and  completely  destroying  about  100  linear  feet. 
It  being  too  late  in  the  season  to  replace  this,  the  wrecked  end  was 
secured  so  as  to  carry  through  the  winter,  and  is  now  being  replaced 
by  Meniece  under  his  contract,  which  is  still  in  force. 

In  November,  1896,  a  contract  was  made  with  Porter  Bros.,  of  Duluth, 
Minn.,  approved  December  16, 1896,  to  build  410  linear  feet  of  riprap 
embankment,  in  some  43  feet  of  water,  to  a  height  of  20  feet.  Of  this, 
about  81  linear  feet  has  been  finishea.  The  whole  work  is  to  be  com- 
pleted November  1, 1897. 

This  spring  about  $1,150  was  expended,  under  a  contract  with  Samuel 
Meniece,  of  Dulutb,  Minn.,  dated  February  23, 1897,  approved  March  5, 
1897,  in  repairing  the  east  breakwater,  by  replacing  rotten  decking, 
cross-ties,  and  upper  wall  timbers.  This  leaves  this  structure  in  very 
fair  condition.  The  balance  of  the  funds  available  will  be  expended 
under  a  contract  which  will  be  made  this  coming  winter,  in  continuing 
the  timber  breakwater  on  the  west  side,  work  to  begin  on  or  before 
May  15, 1898,  and  be  completed  by  November  1, 1898. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  no  longer  necessary  to  leave 
the  harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portions  of  the  breakwater  now  built  are  much 
greater  than  anticipated,  and  emphasize  the  advisability  of  speedily 
completing  the  remainders  of  the  projected  piers. 

The  Duluth  and  Iron  Bange  Railroad  has  now  in  successful  opera- 
tion five  large  ore  docks. 

Of  iron  ore  alone  there  was  shipped  from  this  port  during  the  season 
of  1896, 1,814,186  gross  tons. 

The  total  amount  expended  on  this  harbor  firom  1886  to  June  30, 
1897,  has  been  $120,999.70.  During  this  period  of  eleven  years  the 
annual  cargo  tonnage  has  increased  from  236,000  tons,  valued- at 
$524,800,  in  1885,  to  1,905,559  tons,  valued  at  $2,650,000,  in  1896.  The 
total  valuation  of  the  cargo  tonnage  into  and  out  of  this  port  in  the 
eleven  years  ending  December  31,  1896,  is  roughly  estimated  at 
$20,528,000. 

During  the  past  year  the  operations  in  the  harbor  have  been  con- 
tinued under  the  very  efficient  executive  direction  of  Mr.  John  Krey, 
assistant  engineer. 

Agate  Bay,  known  locally  as  Two  Harbors,  is  in  the  coUection  district  of  Dulnth. 
Minn.,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-hoose  is  situated 
on  the  east  point,  Agate  Bay,  Minnesota. 
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Money  stg^tement 

Joly  1, 1896,  balance  unexpended $64,397.30 

June  30, 1897,  amount  expended  daring  fiscal  year ••• 12, 897. 00 

Jaly  1, 1897,  balance  unexpended 6L500.30 

July  1, 1897,  outatanding liabilities $4,442.77 

July  1,  1897,  amount  covered  by  uncompleted  contracts 24,  L24. 61 

28,567.38 

July  1,  1897,  balance  available 22,932.92 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 708. 00 
Aiuoan  t  that  can  be  profi  tably  expended  in  fiscal  vear  endms  June  30, 1899    71, 708. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snnd^  civil  act  of  June  4, 1897. 


Ahsiraot  of  appropriaHanBfor  improving  htirlMir  ol  AgiMie  Bag,  Mtmne9oUk 

By  act  of  Congress- 
Approved  August  5, 1886 $22,600 

Passed  Aufirust  11,  1888 15.000 

Approved  September  19, 1890 25,000 

Approved  July  13,  1892 30,000 

Passed  August  7, 1894 30,000 

Passed  June  3,  1896 50,000 

Total 172,600 


XSTIMATBB. 

Amount  necessary  to  complete  the  present  approved  project  as  based  on  the 
last  estimate  of  1887 $71,708 

Amount  required  annually  for  preserving  and  maintaining  the  improvement 
after  completion 2,000 


Ahsiraci  of  proposaU  received  at  Duluthf  Minn,,  for  riprap  embankment  at  Agate  Bay 
(Two  ffarbore),  Miuneaota,  opened  Ootober  SO,  1896,  by  Mttf,  Clinton  B,  Sean,  Corpe 
of  Engineer$. 


Ko. 


Kame  and  addreaa  ef  bidder. 


410fiB«tof 
embanloBeiit, 
moreorlaM, 
pernuming 

foot  of 
embankment. 


William  H.B«ndali,  West  Diilnth,lihm 

Jacob  H.  Carlson,  Dulnth,  Minn 

Samnel  Menieoe,  Dolnth,  Minn 

Tnlloch  Bros.  d&Maffee,Dalatb,  Minn 

A.  &D.Sang,  Dnlntb,  Minn 

Jacob  Zimmerman,  Diiluth,  Minn 

GeorgeB.E:inff&HnghSteele,  Dolnth,  Minn 

Cooper  &Donoleday,  Bt.Panl,  Minn 

Elialia  G.  Gray,  Oneida,  N.Y 

William  MoCnrdy,  Houghton,  Mich.,  and  Alex.  McCnrdy,  Dalnth,  Minn  . 

PowoUA  Mitchell,  Marquette,  Mich 

Porter  Bros.,  Dulnth.  Minn 

Walter  H.  Singer,  Dnlutb,  Minn 


101.34 
7L15 

M.ao 

86.90 
89.25 
75.48 
71.90 
167.98 
995.00 
81.00 
78.48 
88.17 
86.00 
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Ahatraot  ofpropo$aU  received  at  Duluih,  Minn.,  for  repaire  to  hreakwater  at  Agate  Bay 
{Two  Harbore),  Minneeota,  opened  January  SO,  1897,  l>y  Maj,  CUnton  B.  8ear$,  Corpe 
ef  Engineere, 


Ka 


landaddxvatoriddtab 


Tor  timber  In 
place,  in- 
eiiidinz  the 
Iron  ana  fiM- 
teninc,  etc., 
48.000  feet 
B.  M.,  more 

or  leas 

(per  1,000  fc^t 

B.M.). 


For  new 
•tone 

TOoorda, 


orleaa 
(peroord). 


TtotaL 


John  Somerrllle,  Dnluth,  ICinn. 
Porter  Broa.,  Daluth,  Minn. 


A.  ft  D.  Sang.  Dnlotb,  Minn 

Alex.  MoCordy,  Dolath,  Minn.,  Wm.  McCnrdy,  Honghton, 


Mioh. 

John  Shnlene,  Diilntb,  

Samnel  Menieoe,  I>alnth,Minn 

TuUoch  Broa.  Sc  Magee,  Doluth,  Minn . 


121.00 

ao.oo 

28.00 

28.60 
22.06 
18.76 
43.60 


$6.60 
4.76 
6.80 

S.00 
4.76 
4.76 
10.00 


$1,288.00 
2,000.60 
1,680.00 

1,576.60 
1.280.66 
1,138.75 
2, 57a  60 


LIST  OF  SXISTIMO  CONTRACTS. 

Contract  for  riprap  embankment  awarded  to  Porter  Bros.,  Dnlnth,  Minn.,  approved 
December  16, 1896.  Commenced  work  December,  1896.  To  be  completed  November 
1,1897. 

Contract  for  repairs  to  East  breakwater  awarded  to  Samuel  Meniece,  Dalntb,  Minn., 
approved  March  6,  1897.    Commenced  May  1, 1897.    To  complete  Jnly  1, 1897. 

Contract  with  Samuel  Meniece,  of  Dnluth,  Minn.,  for  building  250  feet  extension 
to  the  west  pier  was  commenced  May  1, 1896,  and  was  to  be  completed  November  1, 
1896.  When  the  work  was  about  ready  for  acceptance  a  storm  wrecked  a  vessel 
against  the  breakwater  and  wrecked  the  work.  The  completion  of  this  contract  is 
now  in  progress,  to  be  completed  this  season. 


COMMERCIAL  STATISTICS. 

VeeeeU  arriving  and  departing  at  Agate  Bag,  Minneeota, 


Year. 


Veeaela. 


Batimated 
tonnage. 


Inorease. 


1885. 
1886. 
1887. 
1888. 


1880: 


1101 


Steam  J 
Sail,  82 


968.. 


1882: 


Steam,  1,188 

Sail  and  wbalebaek,  62. 


1894 


Q,  1,104.... 

Sail  186 

Wlialebaek,40.. 


Steam,  1,016.... 

Sail,  146 

Wlialebaok,16. 


1885: 


Steam,  1,482.... 

Sail,  116 

W]ia]ebaok,70., 


1886 


1,748 

Sall,8i50 

Wha]ebaok,896., 


Steam,  1,444...., 

Sail,  810 

Whaleback,228. 


174 
268 
466 

749 
1,266 

1,050 
1,250 

1,880 
1,178 
1,6U 
2,494 
1,982 


295,800 

460,000 

607,500 

1,486,000 

2,400,000 

2,625,000 
2,915,000 

8,101,600 
2,886,200 
8,286,000 
A900,000 
4,860,000 


164,200 
237,500 
788,500 
964,000 

225,000 
290,000 

186,600 
—715^400 

849,800 
1,664,000 
-540,000 


Value  of  freight  received  and  shipped,  exclusive  of  iron  ore,  $378,000. 


Digitized  by 


Google 


2592   REPORT  OF  THB  CHIEF  OF  ENGINEERS,  U.  ft.  ARMT. 

BeceipU  and  ikipmenU, 


Tesr. 

On 

•hipped. 

Other 

freight  TO- 

oeiyedaad 

shipped. 

Totid. 

1886 — .. 

Ton§. 
226,484 
804,886 
884,262 
608,864 
824,054 
884,216 
1,000,062 
1,804,886 

1,873;  117 
2.138,626 
1,814,186 

10,886 
21,864 
6,620 
80,862 
81,781 
87.288 
41,181 
64,477 
67,616 
66,063 
78,004 
81,878 

TOHM. 

886.878 

826,350 

400,872 

640,316 

856,786 

1,021,483 

1,041,233 

1,868,862 

868,884 

1,488,170 

2,218,580 

1.806,668 

1886    

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1884 

1895 

1806 

EitimaM  value  of  fr^ht  received  andehipped  (excHueive  of  ore). 


Yeur. 

Amonnt. 

Yew. 

Amoant. 

1887 

222,000 
246,000 
226,000 

1892 

$380,000 
360,000 
800,000 
820  000 

1888 

1883 

1888 

1884 

1880 

1895 

1891 

1896 

878.000 

There  were  no  new  lines  of  transportation  established  last  year,  but  seToral  new 
boats  were  added  to  the  old  lines. 


GG3. 


IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

This  harbor  has  heretofore  been  reported  on  under  the  separate  titles 
of  Duluth,  Minn.,  and  Superior,  Wis.  For  history,  etc.,  see  last  Annual 
Report,  pages  2339-2352.  The  act  of  June  3, 1896,  unified  these  harbors 
under  above  title  and  provided  for  continuous  contracts  for  its  improve- 
ment to  the  amount  of  $3,080,553. 

This  harbor  con  sists  now  of  the  Duluth  Oanal,  the  Wisconsin  Entrance, 
Superior  Bay,  AUouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River  to  tiie 
limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from  the 
original  natural  entry,  which,  before  improvement,  was  obstructed  by 
shifting  bars,  with  but  9  feet  of  water  over  them.  The  bays  were  broad 
expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except  along  the 
channel  through  them,  where  the  depth  was  greater,  but  variable. 

The  previous  projects  have  been  practicidly  completed,  and  have 
resulted  in  giving  a  good  16-foot  navigation  through  the  naturtd  or 
Wisconsin  Entry,  through  the  artificial  Duluth  Canal,  over  the  Duluth 
Basin  of  104  acres,  along  and  parallel  to  the  dock  lines  of  Duluth  and 
Superior,  in  Superior  and  St.  Louis  bays,  and  up  the  St  Louis  River  to 
New  Duluth,  near  the  head  of  navigation  of  the  river,  with  defined 
channels  from  85  to  300  feet  in  width. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1896,  was  91,539,183.75.  The  improvement  thus  made  is  iu 
excellent  condition,  and  the  expenditure  has  been  amply  justified  by 
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the  immense  commerce  which  it  has  readily  accommodated.    (See  com- 
mercial statistics  hereafter.) 

The  expenditure  during  the  fiscal  year  ending  June  30, 1897^  amount- 
ing to  $48,319.22,  has  resulted  in  widening  existing  channels,  m  repairs 
to  the  piers,  and  in  removing  a  few  shoals  due  to  temporary  and  abnor- 
mal causes. 

The  new  project  authorized  by  the  act  of  June  3, 1896,  provides  for 
the  widening  and  deepening  to  20  feet  of  existing  channels,  for  a  new 
20foot  channel  along  Minnesota  Point  dock  line,  for  new  channels  in 
Allouez  Bay,  for  extensive  turning  and  anchorage  basins  20  feet  deep  at 
the  junctions  of  two  or  more  channels,  for  widening  the  Duluth  Canal, 
and  tor  replacing  with  substantial  structures  of  timber  and  monolithic 
concrete  the  piers  at  the  Duluth  Canal  and  the  Wisconsin  Entrance. 

As  the  result  of  extensive  advertising,  continuous  contracts  for  the 
dredging  of  about  26,000,000  cubic  yards  of  material,  at  an  average 
cost  of  a  trifle  less  than  8  cents  a  cubic  yard,  have  been  made  with 
Williams,  Green  &  Williams,  of  Duluth,  Minn.,  and  Chas.  S.  Barker, 
of  Superior,  Wis.,  thus  strongly  demonstrating  the  economic  value  of 
this  method  of  contracting,  the  original  estimate,  based  upon  preceding 
experience  and  including  administration  expenses,  having  been  15  cents 
a  cubic  yard. 

The  sundry  civil  act  of  June  4,  1897,  appropriated  $437^500,  all  of 
which  will  be  expended  under  existing  contracts  for  dredging  and  in 
purchasing  land  for  the  Duluth  Canal;  for  the  laud  under  and  adjacent 
to  the  southerly  pier  of  the  Wisconsin  Entrance,  and  in  executing  con- 
tracts to  be  made  this  fall  and  winter  for  the  Duluth  Canal  piers. 

The  act  of  June  3, 1896,  provides  that  not  more  than  25  per  cent  of 
the  total  contract  allowance  of  $3,080,553  shall  be  expended  in  anyone 
fiscal  year,  beginning  July  1, 1897,  unless  the  excess  over  25  per  cent 
was  earnea  in  the  preceding  fiscal  year  but  subsequent  to  July  1, 1897. 
Fifty  per  cent  of  $3,080,553  is  $1,540,276;  deduct  $437,500  already 
appropriated,  and  we  have  $1,102,776  as  the  amount  which  should  be 
available  on  or  before  the  end  of  the  second  fiscal  year,  June  30, 1899. 

The  city  of  Duluth  has  finally  deeded  to  the  United  States  all  its 
remaining  landed  interests  in  and  adjacent  to  the  Duluth  Canal,  and 
condemnation  proceedings  for  the  balance  of  the  land  needed  have  been 
begun. 

The  lake  commerce  of  this  port,  Duluth  and  Superior,  during  the  last 
season  of  navigation  amounted  to  over  $112,000,000,  as  a  very  conserva- 
tive valuation,  and  since  the  United  States  took  charge  of  this  harbor 
this  commerce  has  amounted  to  over  $900,000,000. 

The  work  under  the  two  dredging  contracts  was  begun  in  June  as 
soon  as  the  appropriation  was  made,  and  there  are  now  eight  dredges 
at  work,  and  one  or  two  more  will  be  put  on  very  soon.  It  is  expected 
that  the  full  force  of  at  least  fifteen  dredges  will  be  ready  to  resume 
operations  in  the  spring  of  1898.  The  whole  contract  is  to  be  completed 
by  November  1, 1901-1902,  depending  upon  the  amount  to  be  dredged, 
the  United  States  having  an  option  to  lessen  the  total  amount  by 
3,000,000  cubic  yards. 

The  last  map  of  the  harbor  was  published  in  Appendix  J  J,  Eeport 
of  the  Chief  of  Engineers,  1893. 

The  system  of  vessel  reports  of  cargo  and  passengers  entering  and 
leaving  the  harbor  was  enforced  in  1896,  and  the  results  are  shown  in 
the  commercial  statistics,  which  are  so  accurate  that  the  local  collector 
of  customs  is  using  the  data  for  reference  in  some  of  the  business  of  his 
office. 
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Plans  for  the  widening  of  the  Duluth  Oanal  and  the  constrnotion  of 
strong,  massive,  and  handsome  piers  are  now  in  coarse  of  preparation. 
It  is  proposed  to  dredge  a  trench  some  24  or  26  feet  below  low-water 
datum ;  in  this  to  drive  piles,  butts  down,  and  saw  them  off  at  the  refer- 
ence of  —22  feet  On  these  piles,  thus  leveled  off,  to  place  very  heavy, 
tij^t  timber  cribs,  filled  with  gravel,  and  having  double  walls  toward 
the  canal  side;  the  top  of  cribs  to  be  1  foot  below  low- water  datum,  and 
on  these  cribs  to  build  in  situ  massive  monolithic  concrete  superstruc- 
tures, with  parapets  and  high  pierheads,  the  piers  extending  out  to  20 
feet  aepth  of  water. 

As  soon  as  the  drawings  and  specifications  are  ready  the  work  will 
be  extensively  advertised,  and  a  contract  for  the  substructure  will  be 
entered  into  this  fall,  work  to  begin  in  the  spring  of  1898.  The  con- 
crete superstructure  will  probably  be  built  by  day  labor  and  the  pur- 
chase of  material  by  contract,  after  due  advertisement. 

In  the  preparation  of  the  plans  for  the  large  works  now  either  under 
way  or  soon  to  be  started,  I  have  had  the  able,  intelligent,  and  zealous 
assistance  of  Mr.  J.  H.  Darling  and  Mr.  F.  L.  Dover,  assistant  engineers, 
and  the  office  force,  under  the  direction  of  Mr.  James  L.  Owen,  chief 
clerk,  has  effectively  handled  the  clerical  and  accounting  work. 

The  laws  of  the  United  States  as  applicable  to  its  navigable  waters 
have  been  rigidly  enforced  through  the  intelligent  and  energetic  efforts 
of  Mr.  H.  C.  Bellinger,  the  harbor  inspector,  and  all  well-established 
cases  of  violations  of  the  law  have  been  promptly  reported  to  the  proper 
United  States  district  attorneys. 

This  work  is  in  the  oolleotion  distriotfl  of  Duluth,  Minn.,  And  Superior,  Wis.,  Mar- 
quette, Mich.,  being  the  port  of  eniry  for  the  latter.  The  nearest  light-houses  are 
at  the  two  entrances. 

Money  statement. 

July  1, 1896,  balance  unexpended *$58, 975. 25 

Amount  appropriated  by  sundry  oiyil  act  approved  June  4, 1897 437, 500. 00 


496,476.25 
JuneS0,1897,  amount  expended  during  fiscal  year '. 48,319.22 


July  1, 1897,  balance  unexpended 448,156.03 

July  1,1897,  outstanding  liabilities $9,000.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts..  1, 991, 500. 00 

2,000,500.00 


Amount  (estimated)  required  for  completion  of  existing  project 2, 643, 053. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 1,102,776.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahitraet  of  appropriations  far  improving  harbor  at  Duluth,  Minn.,  and  Superior,  Wit. 

Byaotof  Congress  of  June  3, 1896 $50,000 

Bysundry  civuactof  June4,1897 437,500 

Total 487,500 

•Twenty-four  dollars  withdrawn  from  Treasury,  account  transfer  settlement^  by 
Third  Auditor,  Treasury  Department,  July  5,  1890,  of  Capt.  J.  B.  Quinn's  aocoanta« 
(Letter  from  office  Chief  of  J^uginecrs,  U.  S.  A.,  April  3, 1897,  E.  F.  M.  *iP.) 
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AhBtraot  of  apjpropr%ai\<m9  for  improvifig  harbor  at  Duluth,  Minn. 

By  act  of  Congress  approved — 

March  3,  1871 : $$0,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  passed  March  8,  1878 86,049.20 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  8,1875 35,000.00 

Angust  14,  1876 15,000.00 

June  18, 1878 80,000.00 

March  3,  1879 25,000.00 

June  14, 1880 25,000.00 

March  3,1881 40,000.00 

By  act  of  Congress  passed  August  2,  1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 46,000.00 

August  5,1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80,000.00 

By  act  of  Congress  approved — 

Septemher  19, 1890 100,000.00 

July  13,  1892 126,000.00 

By  act  of  Congress  passed  August  7, 1894 75^000.00 

Total 852,299.20 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  soundings^  superintendence,  buoy- 
ing, and  contingencies. 

Total  amount  expended  to  June  30, 1896: 

Breakwater $110,000.00 

Canal  piers,  etc 97,660.65 

Dredging 637,287.98 

Total •844,898.68 

Expended  prior  to  present  project : 

Breakwater 110,000.00 

Canal  piers,  etc 45,698.88 

Dredging 114,953.48 

Total ". 270,651.81 

Expended  under  the  present  project  (adopted  in  1881) : 

Caual  piers,  etc 51,962.82 

Dredging 522,284.50 

Total... 574,246.82 

Abiiraei  of  appropriaiioni  for  improving  harbor  at  Superior  Bay  and  St,  Louis  Bay, 

WisoonHn. 

By  act  of  Congress  approved — 

March  3,  1867 $63,000.00 

AprillO,  1869 45,000.00 

July  7, 1870 40,000.00 

March  3,  1871 60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  approved  March  8,  1873 63,950.80 

Allotted  from  appropr i  ation  for  * '  Repairs  of  harbors  on  Northern  lakes  " .  5, 438. 00 

By  act  of  Congress  approved — 

August  14,  1876 8»000.00 

June  18.  1878 8,000.00 

March  8, 1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 10,000.00 

*  Balance  of  $7,400.57  taken  up  under  Duluth-Superior  appropriation. 
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By  act  of  Cougt^M  approTed—Continned. 

August  2,1882 $40,000.00 

July  5, 1884 45,000.00 

August  5,1886 22,500.00 

By  act  of  Congress— 

Passed  August  11, 1888 50,000.00 

Approved  September  19, 1890 65,000.00 

Approved  July  13, 1892 70,000.00 

Passed  August  7, 1894 50,000.00 

Totia 695,883.80 

■XPBKDITUBBS. 

Amount  expended  under  original  project,  adopted  in  1867 $258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 77,513.26 

Amount  expended  under  present  project  to  June  30, 1896 358, 771. 86 

Total 694,285.12 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Repairs  and  beach  protection $13,233.00 

Construction  and  repair  to  piers 332, 679.96 

Dredging 348,372.16 

Totid •694,286.12 


Ahitract  ofpropoiaU  received  far  dredging  in  ihe  harbor  of  Duluth,  Minn.,  and  Superior, 
Wii,,  and  opened  June  tO,  1896,  at  Duluih,  Minm.,  hg  MaJ.  Clinton  B,  Seare,  Corpe  of 
Mngineere. 


Name  and  address  of  bidder. 

For 
dredging 
ofaannels 

in  St  Louis 
Bay.  per 

cable  yard. 

For 
dredging 
channels 

in  Superior 
Bay,  per 

cubic  yard. 

For 

removing 

dike,  per 

linear  foot 

For  dredging  St  Loaia 
River  above  Grassy 
Point 

No. 

Dumping 

inL^ 

Superior. 

Dumping 

tobeabove 

Grassy 

Point 

1 

West  Dolnth  Land  Co.,0.H.Si- 

CftnU. 

Oentt. 

10.40 
LS6 

OmU. 
19 

18 

21 

Oentt. 
14 

2 

Williame,  Green  &  WiUlams.Du- 
lntli,Minn 

IS 
1** 

111 

12 

t 

Charles  8.  Barker,  West  Superior, 
'^is 

IH 

Contract  awarded  to  West  Dulnth  Land  Compan^r  for  dredging  out  the  djke. 
Approved  August^  27, 1896.  Work  was  commenced  in  September  and  completed 
October  9, 1896. 

Contract  awarded  to  Williams,  Green  &  Williams  for  dredging  in  St.  Louis  Bay. 
Approved  October  2,  1896.    Work  commenced  August  1  and  completed  October  6, 

Contract  awarded  to  Charles  S.  Barker  for  dredging  Superior  Bay.    Approved 
August  28, 1896.    Work  commenced  August  1,  1896,  and  completed  October  12, 1896. 
About  $30,000  expended  on  all  tbree  contracts. 

*  Balance  of  $1,598. 68  taken  up  under  Dulnth-Superior  appropriation. 
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Abstract  of  Mtli  opened  at  Duluthy  Minn.j  February  1, 18S7fby  Maj.  Clinton  B.  Sear$, 
Corps  of  Engineers,  for  repairs  to  canal  piers,  Dulutk,  Minn, 


No. 


Name  and  address  ot  bidder. 


8  8^ 


h 

Ill 

PA 

III 


II 


II 

n 

H 


i 


a^ 


Total. 


Whitney  Bros.,  West  Snperior,  Wis.. 

Samuel  Meulece,  Duliitb,  Miun 

J.W.Preston,  Dalath,Mlnn 

John  SomerviUe,  Daluth,  Minn 

Tulloch  Bros.  AMagee,  Dnluth,  Minn 
Lewis  G.Moran,  West  Snperior,  Wis. 

F.  P.  Tims,  West  Daluth,  Minn 

J.  B.  Wanless  A  Co.,  Dnlath,  Minn. . . 

David  Hood,  Dalnth,  Minn 

John  Sholene,  Dnlnth,  Minn 


$26.10 
20.00 
40.00 
S5.00 
07.00 
26.00 
85.00 
21.00 
00.00 
41.70 


$10.00 
10.00 
80.00 
22.00 
10.60 
20.00 
20.00 
10.00 
24.00 
24.70 


$8.00 
1.80 

20.00 
5.00 
4.00 
6.00 
6.00 
5.00 

12.00 

10.00 


$8.00 
8.00 

10.00 
6.00 
7.00 
6.00 

10.00 
6.00 

12.00 

12.70 


$4.00 
8.76 
4.50 
&00 
4.75 
6.00 
7.00 
4.00 
4.00 
4.10 


$5.00 
5.00 
6.50 
7.20 
5.00 
6.00 
7.50 
4.25 
5.00 
4.60 


$616.10 
552.25 
860.50 
824.40 
846.85 
717.60 
851.20 
667.00 
861.20 
609.40 


Letter  bid  and  acceptance.    No  fonnal  oontraot. 
during  February  and  March,  1897. 


Work  done  by  Samnel  Menieoe 


Abstraeis  of  proposals  received  at  Dulutk,  Minn,,  for  dredging  in  ike  harbor  at  Dulutk, 
Minn,,  and  Superior,  Wis,,  opened  February  16, 1897,  by  Maj.  Clinton  B.  Sears,  Carps 
of  Engineers, 


Na 


Name  and  address  of  bidder. 


In  Dis- 
trictNo.1, 
13,563.000 
on.  yds., 
percu. 
yd.,  scow 
measure* 
ment. 


For  dredfciog* 


InDis- 

InDia- 

trtctNo.2, 

trictNo.8. 

6,264,000 

2,173,000 

on.  yds.. 

ou.  yds., 

Total 

per  on. 

per  en. 

yd.,  soow 

yd.,  soow 

meaanre- 

measure- 

meat. 

ment. 

Cents. 

Omts. 

lU 

13| 

$2,276,762.50 

8 

10 

1,656,645.00 

8 

10 

1,656,645.00 

10 

11 

1.886.100.00 

18 

15 

2.502,200.00 

8 

10 

1,655,645.00 

16 

18 

2.867,115.00 

lif 

i^ 

2,754,408.00 
2,625,000.00 

11 

18 

2,217,880.00 

19 

15 

2.586,190.00 

1^ 

iS 

2,229.842.50 
2,681,033.75 

Eugene  Breymann,  John  B.  Breymaan,  Toledo,  Ohio 

P.  McDonnell,  Duluth.  Minn 

Chan.  S.  Barker,  West  Superior,  Wis 

American  Dredging  Co.  et  al,  Philadelphia,  etc 

C.K.  Mitchell  &  Co.,  Ludington.  Mich 

Williams,  Gieen  &.  WilUama,  Dnlnth,  Minn 

Samuel  O.  Dixon,  Baolne,  Wis 

The  Lyden  &  Drews  Co.,  Chicago,  111 

Alphonse  B.  Bowers,  San  Francisco,  Cal 

Wm.  A.  Starke,  Milwaukee,  Wia 

The  L.  P.  Sl  J.  A.  Smith  Co.,  Cleyeland,  Ohio 

James  Booney,  Toledo,  Ohio 

B.  J.  Crun,  Detroit,  Mich 


Osnts, 


Work  dirided  between  Williams,  Green  A  WiUiams,  Dnlnth,  Minn.,  and  Charles  S. 
Barker,  West  Snperior,  Wis. 

Bids  for  Superiifr  Entry  dredging,  opened  April  10, 1897,  by  Maj,  CUnion  B,  Sears,  Corps 

of  Engineers, 


No. 


Name  and  address  of  bidder. 


Peronbio 
yard. 


Williams,  Green  St  Williams,  Dnlnth,  Minn 

West  Dnluth  Land  Co.,  Dnlnth^inn. 

Chaa.  S.  Barker,  West  Superior,  w  is 


CmtM. 
10 


^ 


Bid  of  Williams,  Green  &  Williams  accepted.    No  formal  contract.    Work  done 
during  April  and  May,  1897,  amounting  to  about  $1,000. 
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LIST  OP  BXI8TINO  CONTRACTS. 

Contracts  for  dredging  some  26,000,000  cabio  yards  of  material,  mere  or  less,  with 
Williams,  Green  &  Williams,  of  Dalnth,  Minn.,  for  one-half;  contract  dated  March 
18, 1897,  approved  April  29,  1897;  work  commenced  June,  1897,  and  to  be  completed 
by  November  1,  1901-1902,  contingent  npon  appropriations  being  made.  Charles  S. 
Barker,  of  West  Superior,  for  one-half;  contract  dated  March  18,  1897,  approved 
May  8,  1897 ;  work  begun  in  June,  1897,  and  to  be  completed  November  1, 1901-1903, 
contingent  apoD  appropriations  being  made. 


COMBOSRCIAL  STATISTICS,  DULXJTH,  MINH. 

Comparative  statement  of  arrivaU  and  cUaranceef  1896  and  1896, 


Tear. 

ArrivaU. 

Clearanoes. 

Total. 

Tonnage. 

Ayerago 
tonnage. 

Ig95 

8.786 
3,737 

8,782 
8,686 

a  7, 568 
a7,423 

7,801,280 
8,668,811 

61,172 
M.257 

1806 1.... 

InoreMa 

-^ 

-06 

—145 

1,377.631 

85 

a  Steam,  6,005 ;  sail,  1,418.  h  Bxcloilve  of  tags  with  ft«ight. 

Principal  domestic  commodities  received  and  shipped  hff  lakSf  1896, 


Beceipts. 


Tons. 


Shipments. 


Tons. 


CJoal 

Cement  and  lime 

BnUding  stone 

Salt 

Haohioery 

Mannfactared  iron  ... 
Fish,  kerosene  oil.  etc. 
General  merchandise . 
Bwid 

Total 


662,123 

27.005 

0,458 

16,327 

435 

40,386 

1,072 

116,002 

10. 426 


!,234 


"Wheat , 

Flour 

Other  grains , 

Stmotaral  iron  or  steel 

Iron  ore , 

Copper , 

Miscellaneous  merchandise 

Lumber 

Wool 

Total 


867.753 

872.044 

843,108 

180 

1,081,507 

6,708 

17, 215 

418. 012 

835 


4,008,632 


Nett 


Total  receipts 

Total  shipments 

Beoeipts  and  shipments 


883,234 
4,008,532 


4,881,766 


7slaation. 


6116,160,704 
48,416,794 


50,677,498 


a  These  flgores  do  not  include  some  76.000,000  feet  of  logs  in  rafts. 

b  Valuations  are  based  on  average  wholesale  prices  on  hoard  ressels  for  exports  and  landed  on  docks 
for  Imports. 

Passengers,  arriving 23,176 

Passengers  departing 22,498 

Total 45,674 


Beceipis  of 

coal  and  shipments  of  flour  eastward  for  fourteen  years. 

Tear. 

Coal. 

Floor. 

Year. 

Coal. 

Hour. 

1883 

Tom. 

420,000 

372,000 

605,000 

736,000 

1,041,000 

1,435,000 

1,045,000 

Ibm. 
01.806 
70,801 
113, 100 
183,036 
120, 627 
171,228 
108.068 

1800a 

Tons. 
735,005 
778,082 
1,168,068 
1, 124, 771 
032,  670 
581,682 
662,123 

Tom. 
140, 112 

1884                 

1801 

170,774 
288,483 

1885 

1802 

1886 

1803 

801,088 

1887 

1804 

546,580 

1888 

1805 

407,003 

1880 

1806 

372,944 

a  Goal  receipts  prior  to  1800  are  given  for  the  head  of  the  lake  (Dnluth  and  Superior) ;  since  th«D 
for  Duluth  only. 
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The  storage  capacity  of  Dulnth  elevator  system  is  24,650,000  bushels,  and  that  of 
Duluth  elevators  proper  11,350,000  bushels.  The  following  table  gives  the  receipts 
and  shiptueuts  of  wheat  for  twenty-six  years : 


Yesr  ending- 

Shipments. 

Total. 

Year  ending— 

Reoeipts. 

Shipments. 

Total. 

December  31— 

1896 

1895 

1894 

1893 

1892 

1891 

1890 

1889 

1888 

1887 

1886 

1885 

1884 

Ibns. 

1, 748, 780 

1,487,981 

750,000 

987.312 

1, 399. 817 

1, 144, 082 

460,244 

513.827 

239,802 

514,089 

675,977 

446,590 

411,688 

Tans. 

1,296.862 

1,092,516 
763, 110 

1.011,025 
932, 222 

1,058,449 
427.725 
409,410 
404,485 
685,558 
680, 048 
421,973 
845,537 

Tons. 

8,045,642 

2.580,497 

1,513.000 

1,998,337 

2,332.039 

2,202,531 

887.969 

923,287 

644,287 

1,059,647 

1,206,025 

868,563 

758,235 

August  81— 

1882."I!*." 

1881 

1880 

1879 

1878 

1877 

1876 

1875 

1874 

1873 

1872 

1871 

avms. 

141,234 
97,987 
99,965 
40,480 
64,722 
54,092 
13. 817 
43,536 
34,137 
67,224 
59,444 
27,948 
16,708 

Tans. 

137,607 
99,264 
85,966 
48,610 
44,617 
54,000 
15,117 
41,893 
83.436 
72,726 
47,495 
28.531 
16,846 

878,841 
197,261 
185,981 
84,040 
00.889 
108.003 
88,084 
84,828 
66.578 
180,940 
106,989 
56,470 
38,048 

The  above  figures  show  the  movement  of  wheat  at  the  head  of  the  lake  (Dulnth 
and  Superior  combined). 

Average  veesel  tonnage  for  twelve  yeare. 


Tear. 

Tons. 

Tear. 

Tons. 

Tear. 

Tons. 

1885 

761 
778 
812 
887 

1888 

970 
1,081 
1,129 
1,095 

1808..-      —    — -     

1,160 
1,217 
1.173 
1,357 

1886 

1890 

1804.. 
1895  .. 

1887 

1891 

1888 

1802 

1896 

Comparative  statement  of  arrivals  and  clearanoee  ofvesaeU  at  Duluth  for  twenty  yeare. 


Tear. 

Arriv- 
als. 

Clear- 
ances. 

Total 

Tear. 

Arrlv- 
aU. 

Olear- 
anoes. 

Total. 

1877 

338 
406 
502 
524 
666 
833 
796 
888 
808 
1,026 

228 
843 
497 
524 
660 
832 
779 
908 
989 
995 

557 
749 
999 
1,048 
1,326 
1,665 
1,475 
1,791 
1,707 
2,021 

1887 

1,237 
1,100 
1,268 
1,266 
1,444 
1,735 
1,642 
2,234 
8,786 
3,737 

1,388 
1,100 
1,266 
1,268 
1,451 
1,747 
1,663 
2,280 
8,783 
8.686 

3,476 
3,300 

3,588 
S584 

1878 

1888 

1879 

1880 •... 

1890 

1880 

1881 

1891 

3.896 

1883 

1892 

8,488 
8,305 
4,514 
7,668 
7,428 

1888 

1893 

1884 

1894 

1886 

1895.. 

1886 

1896 

Comparative  statement  of  imports  and  exports* 


Tear. 

Imports. 

Duties. 

Tonnage 
duty? 

Total 
duUes. 

Value  of 
domestic 
exports. 

Value  of 
foreign 
exports. 

1888 

$86,001 
21,852 
48,027 
155,446 
117, 750 
180.707 
111.840 
1,350,264 
1,154,128 

$2,000.00 
2,931.00 
5,255.86 
4.764.97 
16,706.28 
14,496.34 
10,163.90 
254,435.92 
320,688.81 

$28.40 
49.80 
13.20 
86.40 

127.84 

154.89 
82.62 

114.06 
96.46 

$2,082.40 
2,080.80 
5,260.06 
4,851.87 
16,834.12 
14,651.23 
10.246.52 
254,540.08 
220,784.27 

$1,307,868 
1,405,447 
1,521,751 
3,070,178 
i;  887. 086 
1,410,600 
1,606,050 
3,200,164 
3,867,743 

1889 

1890 

1891 

1803 

1803 

1804 

$815,356 

1805 

1, 384, 086 

1806 

1,075,370 
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Opening  and  closing  of  navigation. 


Year. 

Opening/'  Closing. 

Year. 

Opening. 

Closing. 

1885 

Apr.  27 
May    7 
May     4 
May  11 
Apr.  11 
Apr.  16 
Apr.  30 

Nov.  29 
Dec.  14 
Doc.  28 
Dec.  31 
Dec.     4 
Dec.     8 
Deo.     6 

1892 

Apr.  16 
Miiy    9 
Apr.  19 
Apr.  16 
Apr.  12 
Apr.  16 

Deo     80 

1886 

1893 

Deo       1 

1887 

1894 

Deo     16 

1888 

1895 

Dec     16 

1889 

1896 

Deo.     17 

1890 

1897 

1891 

Detailed  statement  of  arrivaU,  clearanoesj  and  registered  tonnage  of  vessels  through  the 
Duluih  Canal  for  the  season  of  1896. 


Month. 


Arrived. 


Cleared. 


TotaL 


Registered 
tonnage. 


April 

May 

June 

July 

August 

September.. 

October 

November . . 
December. . . 

Total. 


12i 
578 
608 
689 
-563 
474 
863 
804 
34 


106 
560 
605 
677 
548 
485 
356 
308 
82 


230 

1,147 

1,213 

1,866 

1,111 

959 

719 

612 

66 


1,266,667 

1,827,842 

1,896.472 

1.224.886 

1,249,723 

904,655 

884.664 

108,743 


8,787 


3,686 


7,423 


8,668,811 


Total  tons  cargo  received,  through  Dnlnth  Canal 2,022,000 

Total  tons  cargo  departing  through  Duluth  Canal 4,950,960 

Total  tons  oargo  entering  and  departing  through  Duluth  Canal 6,961,900 

Vessel  report  f 01'  Duluth  Canalf  season  of  1896, 
BKTEBING. 


Boats. 


Registered 
tonnage. 


Tons  of 
cargo. 


Number  which  came  through  Duluth  Canal  and  discharged— 

At»uluth 

At  Superior , 

At  Duluth  (90,421  tons) ;  at  Superior  (112,359  tonn) 

Number  which  came  through  Duluth  Canal  light  or  with  passengers 


816 

561 

272 

2,088 


800,832 

843,026 

368,988 

2,282,238 


792, 81S 

1,026,407 

202,780 


DEPARTING. 


Number  which  departed  through  Duluth  Canal  with  cargo  firom  Duluth. 
Number  which  departed  through  Duluth  Canal  with  cargo  from  Supe- 
rior . 


Number  which  departed  through  Duluth  Canal  with  cargo  from  Duluth 

(411,799  tons)  and  Superior  (346,048  tons) 

Number  which  departed  through  Duluth  Canal  light  or  with  passengers- 


2,129 
221 


442 
894 


2,676,729 

389,923 

600,771 
706,404 


3,506,788 
605,400 
757,847 


NXW  LINES  OF  TRANSPORTATION. 


Great  Lakes  Steamship  Company,  4  steamers. 

Bessemer  Steamship  Company  of  Duluth,  Minn.,  with  9  steamers  and  9  tow  barges. 
Zenith  and  Empire  Transit  Company  of  Dnlnth,  Minn.,  with  4  steamers. 
Lake  Superior  Transportation  Line  of  Duluth,  Minn.,  with  3  steamers. 
All  the  above  are  deep-draft  vessels.    Besides  a  number  of  wild  yessels,  belonging 
to  no  particular  line. 
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Commerce  for  the  head  of  the  lakes  {J>uluthf  Minn,y  and  Superior,  Wis.,  combined)  for  the 

navigation  season  of  1896, 


Beceipta. 


Tons. 


Shipments. 


Tons. 


Anthncite  coal 

BilmmnoaB  coal 

Bailding  atone 

Salt 

Machinery 

Mannfaotnred  iron — 
G^eral  merchandise. 

Lime  and  cement 

Keroaene  oil 

Flah 

Sand 


604.243 

1,371,700 

10,808 

83,236 

MO 

62,266 

160,206 

83.004 

16,162 

746 

16,872 


Total. 


2,407.880 


Iron  ore 

Copper 

Flour 

Wheat 

Other  fpralns , 

Structural  iron  or  steel.. 

Woo) 

Merchandise 

Lnmher 


2. 146. 630 

64,046 

802,053 

1,471,103 

486,444 

325 

3,403 

27,683 

486.376 


Total. 


6,478.068 


Total  tons  cargo  entered  and  departed 7,886,838 

Valuation $111,876,000 

Total  arrirals  and  departures 10,048 

Begiatered  tonnage 13,86^068 

Arrivals  and  clearances  of  vessels  at  Superior,  Wis.,  for  two  years. 


Year. 

Arrivals 
and  clear- 
ances. 

tonnage. 

Tonnage. 

1896: 

Steam 

8,082 

}     8,625 
}     3.418 

al,446 
1,183 

Sail 

443 

4,684.267 

1896: 

Bteam 

2,734 

Sail 

684 

4,042,002 

XncTAAaA 

107 

263 

641,266 

a  Exclusive  of  tugs. 
The  storage  capacity  of  the  Superior  elevators  is  13,600,000  bashels. 

Vessel  rsfpori  for  Superior  Harbor  for  season  of  1896, 
SNTEBINO. 


Boat*. 

Begistered 
tonnage. 

Tons  of 
cargo. 

Nnmher  which  entered  Superior  flarbor  via  Dninth  Cansl 

833 
360 
223 
374 

1.312,014 
481,010 
320.640 
306.553 

1,138,766 
"**a385,'886 

Number  which  entered  Superior  Harbor  light  via  Dnluth  Canal 

Number  which  came  in  Wisconsin  Entry  and  discharged  at  Snperior. 
Nnmber  which  entered  Wiacohsin  Entry  Ught,  or  with  rafts  in  tow. . 

Total 

1,700 

2,330,117 

1,624,646 

DEPABTINO. 


Number  which  took  cargo  Arom  Superior  and  departed  through 
Duluth  Canal 

Number  which  left  Snperior  light  and  departed  through  Duluth 
Canal. 


Nnmber  which  loaded  at  Superior  and  departed  through  Wisconsin 
Entry , 

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth  and 
departed  via  Duluth  Oansl 

Number  which  departed  through  Wisconsin  Entry  light  or  with 
booms  in  tow 


Total. 


181 

346 

367 

6178 


1,736 


000.604 
258,106 
464,866 
625,566 
115,418 


3. 364, 140 


061,448 


618,073 


1,470,421 


•  These  flgnrea  do  not  include  20,680.000  feet  of  logs  towed  in  through  the  entry  by  tugs. 
b  Tbesa  flgnrea  do  not  include  tugs  which  paaaed In  and  out  of  the  entry  with  dump  aoowa. 
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Ve$9el  rej^ifoT  Wisotmtin  Entry  for  Bttuon  of  t896, 
ENTERING. 


BOfttB. 


BegiBtered 
tonnage. 


Tons  of 
fsargo. 


Namber  which  came  through  Wiaoonain  Entry  and  discharged  at 
through  Wisconsin  Entry  light  or  with  rafts 


SaperioT, 
Number  which 


in  tow. 


223 
874 


829,640 
306,653 


a385,l 


DBPAETINa. 


Nnmber  which  took  cargo  from  Snperior  and  departed  through  Wis- 
consin Entry 

Nnmber  which  departed  through  Wisconsin  Entry  light  or  with 
booms  In  tow 


518,973 


•  These  figures  do  not  include  80,680,00  feet  of  logs  towed  in  through  the  entiy  by  tug& 
ShipmmU  and  roooipU  by  lake  of  loa^^lAfhg  articlei  during  seoBon  of  1896. 


Shfpments. 

Tons. 

Receipts. 

Tons. 

Wheat 

603,860 

142,246 

429,109 

4,5M 

145 

49,148 

66,464 

165,038 

10,868 

Goal  

1,403.829 
4.909 
15, 817 
16,909 
88.092 

Other  grain 

(Imment  and  lime .. 

Hour 

Kerosene  oil 

Wool 

Salt 

Structural  iron 

Miscellaneous      

Copper  ore. .•...•...•...-...«••. .  ..■ 

Total 

Lumber 

1,524,646 

Iron  ore          .          . 

Total  receipts  and  shipments. . 
Total  value      .    . 

Merchandise • 

2,995,067 
$62,090,402 

Total 

1,470,421 

Passengers  departing 2,043 

Passengers  arriying 1,974 

Valuations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and 
landed  on  docks  for  imports. 

Comparative  ataUment  of  reoeipU  and  shipmenU  for  thirteen  yeare. 


Year. 

Tons. 

Tear. 

Tons. 

Tear. 

Tons. 

1884 

17,462 
33,626 
117,027 
170,020 
827.827 

1889 

1,006,542 
1,405,385 
1,616,648 
1,733,444 

1898   ... 

1.918,850 
2,598,264 
2,577,281 
2.995.067 

1885 

1890 

1894 

1886 

1891 

1895 

1887 

1892 

1896 

1888 

De  tailed  statement  of  arrivals  and  elearanoes  of  vessels  at  Superior,  Wis,,  for  season  of  1896. 


Month. 


Arrived. 


Claax«d. 


TotaL 


Begistered 
tonnage. 


ApHl 

Jmie 

Jufy 

August 

September . 

October 

November . 
December.. 

Total 


63 
258 
284 
812 
271 
228 
172 
188 

24 


1.790 


60 
200 
260 
298 
254 
217 
174 
192 

11 


113 
518 
658 
610 
625 
445 
346 
380 
86 


1,736 


8,625 


150,276 
685,409 
682,174 
728,236 
686.446 
688,409 
486,186 
606,162 
67,961 


4.684,257 
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Ayerage  tonnage  per  Yessely  exclusive  of  tags,  1,446. 

Of  the  number  of  vessels  reported  above  for  1896  there  were  3^062  steam  and  443 
sailing  vessels.  The  steamers  were  divided  as  follows:  2,552  freight  propellers,  239 
passenger  and  freight  combined,  and  291  tags. 


Comparative  statement  ofamioaU  and  olearanoee  ofteeeeUfor  thirteen  jfears. 

Ten. 

Yeesals. 

Tonnage. 

Tear. 

TeueU. 

Tonnsgs. 

Ig84 

194 
200 
316 
462 
812 
900 
1,266 

119,288 
113,519 
283,787 
404,780 
915,816 
1,122,048 
1,641,777 

1891 

1,610 
1.940 
1,909 
2,000 
8,418 
8.526 

2,064,461 

1885 

1892 

2,498,507 

1886 

1898 

2,571,917 

1887 

1894 

£829  968 

1888       

1896 

4,042,909 

1880 

1896 

4,684,267 

1800 

NBW  LINES  OF  TRAKSPORTATIOlf. 

Great  Lakes  Steamship  Company,  fonr  steamers. 

Bessemer  Steamship  Company,  of  Dnlnth,  Minn.,  nine  steamers  and  nine  tow 
barges. 

Zenith  and  Empire  Transit  Company,  of  Dnlnth,  Minn.,  with  four  steamers. 

Lake  Superior  Transportation  Line  of  Dnlnth,  with  three  steamers. 

All  of  the  above  are  deep-draft  vessels,  besides  a  number  of  wild  vessela  belonging 
to  no  particnlar  line. 


GG4. 

IMPROVEMENT  OP  HARBOR  AT  ASHLAND,  WISCONSIN. 

The  Bonthem  end  of  GheqnamegOD  Bay  forms  the  harbor  of  Ashland, 
and  as  the  length  of  the  bay  is  considerable  it  was  necessary  to  protect 
the  wharves  from  the  waves  to  enable  vessels  to  use  them  at  all  times. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  of  the  necessaiy 
depth  along  the  dock  line.  The  present  length  of  the  breakwater  is 
7,363  feet.  This  length  gives  a  protected  area  of  some  1,600  acres  and 
afibrds  a  safe  anchorge  and  dockage  for  3  miles  along  the  city  fh)nt. 

The  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1896,  is  $211,539.71 ,  of  which  $127,000  has  been  for  the 
construction  of  the  breakwater^  $53,539.71  for  repairs  to  same,  and 
$31,000  for  closing  the  breach  m  Ghequamegon  Point  and  repairing 
same. 

At  that  time  the  breakwater  had  fully  accomplished  the  object  of  its 
construction,  and  will  continue  to  do  so  as  long  as  it  is  kept  in  repair. 
It  consists  of  three  rows  of  piling  filled  in  between  with  slabs  which  are 
anchored  with  large  rock. 

This  construction  has  only  its  original  cheapness  to  commend  it.  It 
is  proving  very  exx>ensive  to  maintain.  All  of  the  preceding  and  nearly 
half  of  the  last  appropriation  has  been  and  is  being  expended  in  strength- 
ening the  older  portion  of  the  work. 

During  the  year  2,000  cords  of  stone  have  been  placed  in  the  deficient 
pockets  under  contract  with  A.  &  D.  Sang,  of  Duluth,  dated  Septem- 
ber 12,  1896,  and  approved  September  19,  1896,  which  contract  is 
completed.  ' 

A  contract  for  dredging  to  the  amount  of  some  $15,000  has  been  made 
with  Charles  S.  Barker,  of  West  Superior,  Wis.,  dated  April  24, 1897, 
approved  June  1, 1897,  at  11  cents  a  cubic  yard,  which  is  much  cheaper 
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tliau  ever  before.  This  contract  is  now  in  force  and  is  to  be  completed 
October  15, 1897.  The  banking  against  the  breakwater  of  the  dredgings 
from  the  Wisconsin  ore  docks  made  last  sammer  has  stood  well  and 
greatly  aided  the  old  piling  in  resisting  overthrow  by  storms  and  ice, 
and  the  dredgings  under  the  present  contract  are  also  placed  against 
the  work  on  both  sides.  After  the  dredging  has  been  completed  the 
dredge  will  be  placed  alongside  the  breakwater  and  the  oater  toe  of  the 
embankment  will  be  dng  np  and  cast  against  the  walls  of  the  work, 
the  crest  of  the  embankment  as  formed  by  damping  the  scows  being  some 
15  feet  from  the  sides  of  the  breakwater.  After  the  embankment  thns 
cast  np  has  had  time  to  settle  thoroughly  and  become  consolidated  the 
crest  will  be  protected  by  a  riprap  of  stone  under  future  appropriations. 

To  complete  the  breakwater  as  originally  projected  will  cost  $20,000. 
Much  stronger  work  should  be  put  in,  however,  and  it  will  be  ecenomy 
to  spend  on  the  remaining  637  feet  $30,000  instead  of  $20,000. 

At  the  request  of  the  city  council,  a  harbor  line  was  established  by 
the  Secretary  of  War,  March  13, 1896.  There  is  no  unifomdty  of  depih 
along  this  line,  however,  and  to  give  a  channel  200  feet  wide,  with  a 
navigable  depth  of  16  feet,  will  require  the  excavation  of  425,000  cubic 
yards  of  material  at  a  cost  of  $93,500,  providing  no  bed  rock  or  hardpan 
is  encountered. 

At  an  early  day  the  breakwater  should  be  extended  in  toward  shore 
to  protect  the  commercial  interests  which  are  increasing  in  the  easterly 
part  of  the  town,  and  I  have  been  urged  by  prominent  citizens  to  use 
the  last  appropriation  for  this  purpose.  The  necessity,  however,  for 
holding  on  to  the  old  work  and  protecting  it  was  so  urgent  that  I  am 
expending  the  money  as  herein  set  forth,  the  dredging  being  done  more 
to  get  material  for  embankment  than  to  meet  any  immediate  needs  of 
navigation  in  the  part  of  the  harbor  where  the  dredging  is  being  done. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber.  Con- 
gress has  appropriated  between  1886  and  1896,  both  inclusive,  $239,500 
for  the  improvement  of  this  harbor. 

The  commerce  of  this  port  during  this  period  has  increased  from  892 
arrivals  and  clearances,  with  cargo  tonnage  of  1,400,000  tons,  in  1887, 
to  5,164  arrivals  and  clearances,  with  cargo  tonnage  of  2,400,000  tons, 
in  1896.  During  this  period  the  commerce  of  this  i>ort  is  roughly  esti- 
mated at  a  valuation  of  $300,000,000. 

The  work  during  last  season  and  this  has  been  under  the  exclusive 
charge  of  Mr.  E.  H.  Foster,  inspector.  He  has  discharged  bis  duties 
well,  and  to  my  entire  satisfaction. 

This  work  is  in  the  ooUection  disttiot  of  Superior,  Mich.,  Marquette,  Mich.,  being 
theport  of  entry ;  nearest  light-house,  La  Pointe,  on  Cheqnamegon  Point,  at  entrance 
of  Chequamegon  Bay. 

Money  Btatement. 

July  1, 1896,  balance  onexpended $27,960.29 

June  30, 1897,  amount  expended  during  fiscal  year 9,308.27 

July  1, 1897,  balance  unexpended 18,662.02 

July  1, 1897,  outstanding  liabUitiee $7,218.06 

July  1,  1897,  amount  covered  by  uncompleted  contracts 9, 600. 00 

16,713.06 

Julyl,  1897,  balance  available 1,938.96 

{Amount  (estimated)  required  for  completion  of  existing  project 846, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sectipns  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  a^  of  June  4, 1897. 
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BXCOMMBNDATIOH8. 

For  687  feet  extension  to  the  breakwater $30,000 

For  repairs  and  contingencies 240,000 

For  dredging 76,500 

Total 346,500 

Ahairaei  of  letter  bide  received  at  Duluih,  Minn,,  August  31,  1896,  (y  Maj,  Clinton  B. 
Seare,  Corps  of  Engineers,  U,  8.  A.,  for  furnishing  and  placing  1,600  to  2,000  cords  of 
stone  in  ike  hreakwater  at  Ashland,  Wis. 


No. 


Kame  and  addreu  of  bidder. 


Per  cord 
in  place. 


A.  A  D.  San^,  Dnlnth,  Minn 

McCazdy  Bros.,  Dulnth,  Minn , 

W.  H.  Singer,  Dalntb.  Minn 

Aahland  BrowDstone  Co.,  Ashland,  Wia.. 
Jameo  Porter  &,  Son,  Dulnth,  Minn 


$4  37 
6.75 
6.75 
5.75 

4.48 


Contract  with  A.  A  D.  Sang,  dated  September  12, 1896,  approved  September  19, 
1896.    Work  commenced  October,  1896;  completed  Jane  30,  1897. 


Ahelraot  of  proposals  received  at  Duluth,  Minn,,  for  dredging  in  harbor  at  Ashland,  Wis., 
opened  April  16, 1897,  by  Maj.  Clinton  B,  Sears,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


DredeiniF 
60,000  cubic 
yards  (more 
or  lees),  per 
cnbic  yard, 
scow  meas- 
urement. 


Use  of 

plant  per 

hour. 


Williams,  Oreen  ft  Williams,  Duluth,  Minn  . 
Duluth  Dredge  and  Dock  Co.,  Dulnth,  Minn. 

Chas.  S.  Barker,  West  Superior,  Wis 

West  Duluth  Land  Co.,  Duluth,  Minn 


$0.11 


LIM 

:# 

.l«A 


$11.00 
9.75 
10.60 
10.00 


Abstract  of  eadsting  ooniraci. 

Contract  with  Charles  S.  Barker,  dated  April  24,  1897,  approved  Jnne  1,  1897. 
Work  commenced  May  1^  1897,  now  in  progress.    To  be  completed  October  15, 1897. 


Abstract  of  appropriations  for  improving  harbor  at  Ashland,  Wis, 


By  act  of  Congress- 
Approved  Angnst  5, 1886 ....  $22, 500 

Of  August  11,1888 60,000 

Approved  September  19, 1890    60, 000 
Approved  JiOy  13, 1892 45,000 


By  act  of  Congress— 

Passed  August  7, 1894 $25, 000 

Passed  June  3, 1896 27, 000 

Total 239,500 


OOMMXBGIAL  STATISTICS. 

[Very  unreliable  and  nnsatisfaotoiy.] 

Arrivals  and  clearances  of  vessels  {Chequamegon  Bag,  including  Washburn  and  BayfleUd, 

Wis. )  for  four  years. 


Ye«. 

Number. 

Arerage 
tonnage. 

X8M 

. 

6.062 
6,142 
5,227 
5,104 

1,178 

18M 

1S96 

Ij80e 
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Principal  artiolM  of  kbj^wI  and  impart  for  1896. 


Artioles. 

Tons. 

ArtlQlee. 

Tons. 

■XPOETa. 

Iron  ore.,,.,, 

1,666,887 

60,000 
120,000 
800,000 

DfPOBTS. 

CoiJ 

Oil 

200,000 
80,000 

Plfflron 

Stone,  building 

Salt,  Uxne,  and  oement 

25,000 

T^innKftr.  ,.,,,,,,,,-t. ..»»-. T-.i--r 

Merchandise  and  ndsoeUaneons 

Total 

100,000 

Xotal  

2,086»887 

855,000 

Total  receipts  and  shipments. . 

. 

2,891.337 

Comparative  statement  ofreoeipts  and  ehipmentefor  ten  year; 


Year. 

Tons. 

Tear. 

Tons. 

Tesr. 

Tons. 

1887 

1,401,454 
1,857,473 
1,971,218 
2,816,924 

1891 

8,217,541 
4, 267, 097 
2,759,870 
2,982,502 

1895 

3,747.251 

1888   

1892a 

1806 

2.891,337 

1889 

1898 

1890 

1894 

ArrivaU  and  elearanees  of  veeselsfor  ten  year: 


Year. 

Komber. 

Year. 

Number. 

Year. 

Number. 

18W 

892 
2.876 
8,171 
4,489 

1891 

4,099 
7.104 
6.052 
6,142 

1896.. 
1896.. 

6,227 

1888 

1892a A 

6,164 

1889 

1893 

1890 

1894 

•  SInoe  1892  report  lAQlndea  the  j^rts  of  Washburn  wid  Bayfield,  on  Ohequamsgon  Baj. 


GGs, 


IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

This  harbor  is  formed  by  the  month  of  the  Ontonagon  Biver,  which 
flows  ont  between  two  piers,  2,315  and  2,675  feet  in  length,  respec- 
tively. The  project  is  tor  maintaining  a  navigable  depth  of  12  feet 
between  these  piers,  and  up  to  the  bridge  just  inside  the  entrance. 
This  is  done  by  dredging  annually  or  biennially,  as  may  prove  neces- 
sary, at  an  annual  cost  of  from  $5,000  to  $10,000. 

For  the  history  of  this  improvement,  see  last  Annual  Beport. 

The  total  cost  of  the  improvement  to  June  30,  1896,  has  been 
$334,858.03,  at  which  time  there  was  a  good  navigable  12-foot  channel, 
which  has  remained  in  good  shape. 

The  $10,000  appropriated  by  the  act  of  June  3, 1896,  is  being  held 
for  emergencies,  such  as  accidents  to  the  piers  by  storms,  ice,  etc., 
requiring  renewals,  and  for  dredging  as  soon  as  the  ruling  depth  of  12 
feet  between  the  piers  becomes  materially  impaired 

A  flre  in  August,  1896,  almost  obliterated  the  fbwn,  destroying  all 
its  commercial  industries,  and  wiping  out  most  of  the  business  and 
residence  portions. 

Of  late  years  the  annual  commerce  lias  been  roughly  estimated  at 
$1,000,000.  The  great  fire,  however,  destroyed  the  principal  commer- 
cial industry,  the  plant  or  the  Diamond  Match  Company,  and  this 
company  has  determined  not  to  rebuild. 

No  appropriation  is  recommended  for  the  next  fiscal  year. 
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Money  statement. 

jDly  1,1896,  balance  nnexpended *$10,269.97 

June  30, 189^,  amount  expended  during  fiscal  year 590.61 

July  1, 1897,  balance  unexpended 9,679.86 

July  1, 1897,  outstanding  liabilities 8.06 

Julyl,  1897,  balance  available 9,671.80 


This  work  is  in  the  collection  district  of  Superior,  Mich.  Nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich. 


Abalraot  of  appropriaiumi  for  improving  harhor  at  Ontonagon,  2£ieh, 


By  act  of  Congress- 
Approved  March  2, 1867 $97, 600 

Approved  July  7,  1870 10, 000 

Approved  June  23, 1874 23, 000 

Approved  March  3, 1875 25, 000 

Approved  August  14, 1876 ...  15, 000 

Approved  June  18,  1878 15, 000 

Approved  March  3, 1879 17, 000 

Approved  June  14,  1880 15, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882. 20, 000 

Approved  July  6, 1884 15, 000 


By  act  of  Congress- 
Approved  August  5, 1886 $13, 000 

Passed  August  11, 1888 12, 500 

Approved  September  19, 1890  10, 000 

Approved  July  13.  1892 20, 000 

Passed  August  7, 1894 7,000 

Passed  June  3,  1896 10,000 

Received  on  aocount  of  dam- 
age to  piers 28 

Total 845,128 


BXPENDITURES. 


Amount  expended  under  the  approved  project  to  date $335, 448. 64 

Balance  onexpended  July  1, 1897 9,679.36 


OOMMRRCIAL  8TATISTICB,  ONTONAOOK,  HIGH. 

During  the  fall  of  1896  a  fire  destroyed  the  town  and  records  of  Ontonagon,  but 
reports  from  dock  owners  there  state  the  business  for  1896  was  about  the  same  as 
1^,  which  is  given  below : 

Arrivals  and  clearances  of  vessels  for  1896, 


Arrivals. 

Clearanoea. 

Number. 

Tonnage. 

Number. 

Tonnage. 

8tfMUn rx          

865 

120 

69.800 
79.000 

888 

129 

80,190 

Sftil ,  , ,.. .,, 

79,000 

Totia ^ 

494 

148,800 

489 

148,190 

Arrivals  and  clearanoes  of  vessels  for  three  years. 


1898. 

1894. 

1895. 

Arrirala 

t77 
77 

811 

211 

494 

Clearanoea 

492 

*  Twenty-eight  dollars  deposited  August  15,  1895,  by  United  States  attorney  John  Power,  acconnt 
damages  to  Ontonagon  piers  by  steamer  Owen  Sound.  See  letter  from  oflloe  Chief  of  Engioeers. 
January  0,  1897. 

tin  addition  there  were  a  number  of  arrivals  during  the  season  of  both'  steam  and  sailing  veaaeU 
seeking  refuge  during  heavy  weather,  and  frequent  arrivals  of  fishing  and  other  togs. 
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Principal  arHcU$  of  export  and  import  for  1896. 


ImpoTto. 


Tons. 


Exports. 


Tons. 


Fish 

Oeneral  merchandise 
Cosl 

Total 


aoo 

900 
700 


1,800 


Ekiwlogs 

Lumber 

Laths 

Pickets 

General  merchandise 

Totsl 


80,000 

94,600 

2,500 

a.  000 

tfO 


170.260 


BeoHpts  €Md  $hipment$for  three  years. 


Year. 

T(HIS. 

Tear. 

Tons. 

Tear. 

Tons. 

1888     

178.100 

1894 

182,790 

1895 

181.050 

GG  6. 

IMPROVEMENT  AND  OPERATING  AND  CARE  OF  WATERWAY  FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

This  work  was  reported  upon  in  the  Report  of  the  Chief  of  Engineers 
for  1892  (Appendix  III)  under  the  title  of  <<  Portage  Lake  and  Lake 
Superior  canals  across  Keweenaw  Point,  Michigan,^  but  is  locally 
known  and  referred  to  as  the  Portage  Lake  Ship  Canals. 

A  full  account  of  the  history  of  this  work  and  its  purchase  by  the 
United  States  is  given  in  the  above  Annual  Report. 

Maps  of  this  waterway  are  given  in  the  last  Annual  Report,  pages 
2364  and  2365. 

The  full  report  of  the  Board  of  Engineers,  constituted  in  compliance 
with  the  provisions  of  the  river  and  harbor  act  of  August  5, 1886,  is 
given  in  the  House  Executive  Document  No.  105,  Forly-ninth  Congress, 
second  session. 

This  Board  submitted  estimates  for  a  navigable  depth  of  16  feet,  with 
a  minimum  width  of  70  feet,  to  be  obtained  by  dredging  wherever 
required  throughout  the  extent  of  the  waterway,  and  in  addition  esti- 
mates for  an  increase,  should  the  future  needs  of  commerce  demand  it, 
of  the  navigable  depth  to  20  feet,  with  corresponding  increase  of  width; 
also  estimates  of  the  cost  required  to  provide  (for  commerce  as  well  as 
refuge)  enlarged  and  safe  entrances  from  Keweenaw  Bay  and  from  the 
lake.  The  recommendations  of  the  Board  were  approved  by  the  Chief 
of  Engineers  and  the  Secretary  of  War. 

The  full  estimate  for  the  above,  including  purchase  and  increase  of 
depth  to  20  feet  with  a  width  of  120  feet  (see  page  15  of  said  Executive 
Document  No.  105),  was  $2,375,000,  of  which  $350,000  was  purchase 
money,  leaving  $2,025,000  as  estimate  for  improvement. 

The  approved  project,  briefly  stated,  is  as  follows :  (1)  A  16-foot  chan- 
nel of  70  feet  bottom  width  from  bay  to  lake.  (2)  A  renewal  of  the 
canal  revetments.  (3)  A  reconstruction  of  the  piers  at  the  Lake  Supe- 
rior entrance  and  their  extension  to  a  30-foot  depth  of  water.  (4)  The 
extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20-foot  depth  of 
water.  (5)  At  the  proper  time  hereafter  to  increase  the  channel  depth 
to  20  feet,  with  a  corresponding  width,  which  should  not  be  less  than 
120  feet. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
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13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many 
sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance  piers 
were  in  a  very  bad  condition;  the  revetments  were  rotten,  or  entirely 
gone,  and  there  was  a  heavy  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 

With  the  1230,000  appropriated  by  the  acts  of  July  13, 1892,  August 
7, 1894,  and  June  3, 1896,  the  entrance  piers  have  been  repaired  and 
put  in  a  good  condition;  the  revetments  most  necessary  for  preserving 
the  banks  of  the  canal  have  been  renewed  with  substantial  timber 
structures;  the  channel  has  been  deepened  to  give  a  good  16-foot  navi- 
gation at  low  water  datum,  with  a  fair  width;  many  points  have  been 
cut  away  and  several  bends  eased  off;  Lilly  Pond,  near  the  upper 
entrance,  the  passing  place  for  vessels  and  their  harbor  of  refuge,  has 
been  widened  to  300  feet  and  a  strong  bulkhead  revetment  with  moor- 
ing posts  has  been  provided,  and  the  tax  on  commerce  has  been  removed 
by  making  it  a  free  canal. 

The  amount  expended  to  the  close  of  the  fiscal  year,  June  30, 1896, 
was  $176,442.23.  At  that  time  the  navigable  depth  was  15  feet,  with 
variable  widths.  The  money  expended  during  the  fiscal  year  ending 
June  30, 1897,  has  resulted  in  giving  an  additional  foot  of  depth,  in 
widening  the  channel  to  approach  a  uniform  width  of  70  feet,  by  dredg- 
ing, and  in  preparing  plans,  specifications,  and  drawings  for  the  break- 
water piers  at  the  upper  and  lower  entrances. 

The  dredging  has  been  done  under  contract  with  Charles  S.  Barker, 
of  West  Superior,  dated  August  28,  1891),  approved  September  8, 1896, 
and  is  still  in  force.  One  hundred  and  forty- tour  thousand  one  hundred 
cubic  yards  have  been  excavated,  at  11  cents  a  cubic  yard  for  soft  ma- 
terial and  15  cents  a  cubic  yard  for  hard  material,  which  are  the  lowest 
prices  yet  paid  in  this  vicinity. 

After  due  advertisement,  a  contract  with  Powell  &  Mitchell,  dated 
April  13, 1897,  and  approved  April  29, 1897,  was  made  for  constructing 
2,800  linear  feet  of  stone  and  timber  breakwater  pier,  at  $39.10  a  foot 
for  l^orway  pine  and  $40  a  foot  for  whit«  pine  superstructure,  at  the 
Keweenaw  entrance  to  the  waterway;  work  to  be  begun  on  or  before 
May  1, 1898,  to  be  completed  by  November  1, 1900,  and  to  cost  about 
$120,000. 

The  sundry  civil  act  of  June  4, 1897,  appropriated  $350,000  for  the 
improvement  of  the  waterway  under  the  continuing  contract  system,  to 
be  available  July  1, 1897.  This  was  too  late,  however,  for  the  con- 
tractors to  begin  work  this  season,  as  all  the  heavy  timber  required  has 
to  be  cut  and  got  to  the  mill  during  the  winter. 

Plans  and  specifications  have  been  prepared  for  two  large  breakwater 
piers,  each  about  2,700  feet  in  length,  at  the  Superior  entrance,  esti- 
mated to  cost  $450,000.  This  will  be  advertised  during  the  next  month, 
and  the  contract  will  be  made  in  the  fall,  work  to  begin  on  or  before 
May  15,  1898. 

The  work  already  contracted  for  and  that  to  be  contracted  for  this 
fall  will  cost  some  $565,000,  or  over  50  per  cent  of  the  authorized  con- 
tracts, which  50  per  cent  is  $532,500.  Deduct  $350,000  appropriated 
by  the  act  of  June  4, 1897,  leaves  $182,500,  which  should  be  provided 
for  to  meet  the  contracts  now  in  sight,  and  to  be  paid  for  by  June  30, 
1899.  Besides  the  above,  contracts  may  be  made  during  the  coming 
winter  for  the  renewal  of  several  thousand  feet  of  revetments  and  for 
the  balance  of  the  dredging  to  give  16-foot  navigable  channels  with  70 
feet  minimum  width. 

The  record  of  vessels  and  tonnage  herewith  submitted  shows  the 
KNG  97 164 
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great  amount  of  cofflmerce  using  this  waterway,  and  how  important  a 
link  it  is  in  the  chain  of  lake  navigation. 

Daring  the  last  season,  that  of  1896,  the  commerce  through  this  water- 
way has  amounted  to  1,774  vessels  entering  and  departing,  1,023,979 
registered  tonnage,  and  902,353  net  freight  tonnage,  valued  at 
$30,000,000,  not  including  the  local  tug  business,  estimated  at  $400,000. 

The  greater  relative  increase  in  registered  tonnage  over  the  increase 
in  the  number  of  vessels  using  the  waterway  shows  that  a  larger  class 
of  boats  is  being  operated. 

OPEBATINa  AND  OABB. 

Under  authority  of  the  river  and  harbor  act  of  September  19, 1890, 
the  Secretary  of  war  allotted  $8,300  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and  Lake 
Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30, 1897. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to 
maintain  the  depth  obtained  by  the  work  of  improvement,  with  a 
width  of  70  feet;  to  keep  a  record  of  the  vessels  and  their  tonnage 
ufiing  the  canals;  to  exercise  the  necessary  care  in  enforcing  regulations 
for  the  use  of  the  canals;  to  make  frequent  surveys  to  determine 
changes,  and  to  check  up  work  done  in  dredging;  to  guard  against 
encroachments  on  the  legally  established  harbor  Sues,  and  to  perform 
other  work  incident  to  the  operation  and  care  of  the  canals.  The 
amount  allotted  has  been  expended.  An  itemized  statement  is  here- 
with submitted. 

Owing  to  the  faulty  designs  of  the  existing  piers  at  the  entrances 
and  their  failure  to  extend  to  a  proper  depth  more  or  less  dredging  will 
have  to  be  done  each  year  to  maintain  the  improved  channels  at  these 
entrances. 

A  bar  forms  each  year  during  the  winter  or  early  spring  at  the  upi>er 
entrance,  just  outside  the  piers,  and  has  to  be  removed  by  dredging. 
After  removal  at  the  opening  of  navigation  no  further  trouble  is  expe- 
rienced until  the  next  spring.  This  will  be  continued  until  the  piers 
have  been  extended  into  deep  water. 

The  usual  dredging  to  the  extent  of  some  48,000  cubic  yards  was 
done  this  spring  under  the  contract  with  Mr.  Charles  S.  Barker,  here- 
inbefore mentioned. 

The  railroad  and  wagon-road  bridge  across  the  Portage  Lake,  between 
Houghton  and  Hancock,  continues  an  obstruction  to  navigation,  by 
reason  of  the  narrowness  of  the  draw  openings.  A  special  report  on 
this  has  been  submitted,  in  which  it  is  recommended  that  the  owners 
(Houghton  County)  be  required  to  remove  the  central  pier  entirely  and 
substitute  for  the  present  drawspan  one  so  constructed  as  to  leave  a 
clear  opening  to  the  full  width  of  the  present  drawspans  and  center 
pier. 

Lo€ati&n. — ^The  Portage  Lake  Ship  Canals  constitute  the  waterway 
across  Keweenaw  Point  in  the  State  of  Michigan,  from  Keweenaw  Bay 
to  Lake  Superior,  there  being  about  25  miles  of  water  route,  consisting 
of  5^  miles  of  Portage  Biver  with  its  four  cuts,  17  miles  of  Portage 
Lake,  and  2^  miles  in  the  upper  canal  from  the  head  of  Portage  Lake 
to  Lake  Superior.  They  are  located  in  the  district  of  Superior,  Michi- 
gan, with  Houghton,  Mich.,  as  the  nearest  port  of  entry.  There  are 
two  regular  United  States  light-houses  with  range  lights  at  each 
entrance  to  the  canals  from  the  outside,  and  range  lights  at  the  head  of 
Portage  Eiver  and  at  the  head  of  Portage  Lake  kept  by  the  Light- 
House  Department. 
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The  immediate  charge  of  this  waterway  has  oontinaed  ander  the  able 
management  of  Mr.  6.  A.  Marr,  as  assistant  engineer  and  superinten- 
dent. 

Money  itatement 

.  IMPROYKMENT. 

July  1,1896,  balance  unexpended $58,557.77 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1^ 350, 000. 00 

408,557.77 
June  80, 1897,  amount  expended  during  fiscal  year 13, 391. 81 

Jnlyl,  1897,  balance  unexpended 380,165.96 

July  1, 1897,  outstanding  liabilities $10,357.57 

July  1, 1897,  amount  covered  by  uncompleted  contracts 143,886.22 


154,243.79 

July  1, 1897,  balance  available 235, 02*^.  17 

Amount  (estimated)  required  for  completion  of  existing  project 715, 000. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30,1899  182, 500. 00 

Additional  amount  required  to  secure  a  20-foot  depth 730, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lw6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

opkraung  and  cabb  of  canaus. 

July  1, 1896,  amount  allotted  for  fiscal  year  1897 .* $8,300.00 

June  30, 1897,  amount  expended  during  fiscal  year 8,300.00 

July  1, 1897,  amount  allotted  for  fiscal  year  1898 8,300.00 


Ah$traet  of  apj^ropriaHons  for  improving  waUrwagfrom  Keweenato  Bay  to  Lake  Superior, 

Michigan, 

By  act  of  Congress- 
Approved  July  13, 1892 $60,000 

Passed  August  7, 1894 180,000 

Passed  June  8, 1896 50,000 

Approved  June  4, 1897 350,000 

Total 580,000 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  ander  the  different 
classes  of  work  inclades  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Dredging $161,000 

Pier  work,  etc 67,000 

Purchase  of  land 2,000 

Total 280,000 


Abetraoi  of  propoeaU  received  by  Maj,  Clinton  B,  Seara,  Corpe  of  Engineere,  and  opened 
at  Vuluth,  Minn.,  July  31, 1806,  for  dredging  in  Portage  Lake  ehip  eanals,  Mi^igc/n. 


No. 

of 

bid. 

Name  and  address  of  bidder. 

Dredging 
■and  and  soft 

material 

(200,000  cubio 

y»fds),  per 

onbio  yard. 

Dredging 
hard  pan  and 

stiff  clay 
(40,000  cubic 
yards),  per 
cnbio  yard. 

For  nse  of 
dredging 

ToUi. 

1 

C.  E.  Mitohell  ft  Co..  Ludington,  MIcb 

Chaa.  S.  Barker,  West  Superior,  Wis 

(knU. 
11.8 
11 
12.5 
15 

OenU. 
19.7 
15 

22.5 
24.6 

^.80 
9.00 
10.00 
10.00 

$81,480 
28,000 
84,000 
88,800 

3 

4 

Williama,  Green  &  WillianiB.  Duliith,  Miun. . 
JameaPrror.  Hoorhton.  Uioh rr..T,r. 
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Ahatraet  of  proposals  rseeivod  at  Duluth,  Minn.,  for  huUding  pier  extension  at  the 
Keweenaw  Bay  entrance  to  Portage  Lake  ship  canals,  Michigan,  opened  March  SI,  1897, 
by  Maj,  Clinton  B.  Sears,  Corps  of  Engineers, 


No. 


N«me  and  address  of  bidder. 


S,800  feet  pier  extension 
(more  or  less). 


Snperstrao- 

tare  to  be  of 

Korwa^  pine 

(per  linear 

foot). 


Supers  trao- 

tnre  to  be  of 

white  pine 

(per  linear 

foot). 


If  small  stones  are 
used  instead  of 
brush  mattress- 


Add  to 
price  bid 
(per  lin- 
ear foot). 


Dedaot 
from 
prioebid 
(per  lin- 
ear foot). 


Samuel  Menieoe.  Dnlnth,  Hinn 

Porter  Bros.,  Dnluth,  Hinn 

King  &  Steele,  Daluth,  Minn , 

Powell  Sl  Mitchell,  Marqoette,  Mich 

Winston  Bros. ,  Minneapolis,  Minn , 

Bslo w  St,  Munroe,  CharleToiz.  Mich , 

James  Pzyor,  Hoaghton,  Mion 

Ghioago  Star  Construotion  and  Dredging  Co., 

Chicago,  Hi 

Heldmaler  St  Nen,  Chicago,  111 

MoArthnr  Bros.  Co.,  Ghioago,  111 , 

Lipsett  &  Gregg,  Saalt  Ste.  Marie.  Mich , 

James  SoUivan  and  William  W.  Lavanway, 

Daluth,  Minn 

C.  E.  MitoheU  St  Co..  Ludington,  Mich 

Alex.  McGurdy,  Daluth,  Minn.,  and  William 

MoGurdy,  Houghton,  Mich .- 

Green  St  Anderson,  Green  Bay,  Wis 

James  A.  Burke,  West  Superior,  Wis 

Butler-Byan  Co.,  St.  Paul,  Minn 

P.  McDonnell,  Duluth,  Minn 

A.  &D.  Sang.  Duluth,  Minn 


155.50 
4».U 
52.00 
39.10 
62.40 
50.39 
U.00 

81.06 
4«.3i 
C5.70 
51.25 

4,847.61 
66.50 

50.70 

56.09 

61.736 

66.25 

46.10 

69.85 


$58.50 
49.47 


40.00 
54.80 
51.19 
44.92 

62.05 
47.07 
66.79 
52.25 

4.998.62 
66.60 

52.64 

56.96 

51.886 

57.76 

47.10 

62.16 


$1.00 
.40 


$0.70 


.40 
.70 
.50 


1.00 


2.00 
.61 


.50 


.72 
.'80 


.76 


Abstract  of  existing  contracts. 

With  Charles  8.  Barker,  of  West  Superior,  Wis.,  for  dredging  (about  40,000  cubic 
yards),  dated  August  28,  1896,  approved  September  8,  1896;  work  oommenoed 
September,  1896,  to  be  completed  October  1,  1897. 

Fowell  &  Mitchell,  of  Marquette,  Mich.,  for  building  2,800  linear  feet  of  pier 
extension  at  the  lower  entrance;  contract  dated  April  13,  1897,  approved  April  29, 
1897 ;  to  be  commenced  by  May  1, 1898,  and  completed  by  November  1,  1900. 


COMMKRCIAL  STATISTICS. 

Statistics  of  vessels  passing  through  the  canals  during  the  calendar  year  1896, 


Bound  up. 

Bound  down. 

Knn.bTj^„^e^. 

Number. 

Not 
tonnage. 

Steam 

804       519,300 
362       190, 175 

460 
139 

245,713 

Sail       

68,791 

Statement  of  freight  and  passengers  carried  through  the  Portage  Lake  and  Lake  Superior 

canals  during  1896. 


Bound  up. 


Net  tons. 


Bound  down. 


Net  tons. 


Coal 

Manufactured  iron 

Salt 

Limestone 

Copper 

Miscellaneous  merchandise 

Total 

Passengers,  number 


898,864 
14, 172 
14,259 
18,998 
18,286 

117,553 


582, 132 
20,901 


Copper 

Grain 

Flour. 

Wheat 

Pig  iron 

Iron  ore 

Lumber 

Miscellaneous  merchandise 

Tot*l 

Passengers,  number 


66,187 
2,605 

77,414 
6,763 
8.032 

16,756 

161, 862 

7,174 


836,792 
20,361 
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Staimneni  of  freight  and  pOBsengers  carried  through  the  Portage  Lake  and  Lake  Superior 
eanale  during  i^d^— Continued* 

SSOAPirULATIOV. 


Bound  up. 


1890. 


Total. 


Upper 


1890. 


*'"~'      oanaL 


Bonnd  down. 


1890. 


Total. 


Upper 
canal. 


1895. 


Total.      SK' 


Knmber  of  Teaaels 

Net  tonnage 

Freight tons.. 

Paaaengers number 


.1,100 
709, 475 
582,132 

20.901 


818 

571,810 

288,750 

10,510 


1,105 

073,088 

514,713 

12,053 


720 

550,029 

823,210 

8,474 


008 

814,504 

836,792 

20,801 


334 

191, 814 

200,014 

16.055 


626 

283,091 

807,249 

12,156 


814 

205,0^ 

262,842 

8,190 


Statietice  of  tuga  passing  through  the  oanale  during  the  year  1896. 


Boond 
up. 

Bonnd 
down. 

Tripe 

,,,,,. munberr. 

891 

20,449 

50 

180 
85 

177 
8,294 
1,841 
0,105 

562 
4,674 

904 

If et  tonnasre  ........•.....>.■••••>••....«•. 

tons.. 

26,070 
27 

Veeaela 

...,,,.  .number  r . 

SoowB 

do.... 

184 

Kafta 

do 

189 

Booms........ -. 

do 

68 

Logs 

Mfeet.. 

80,821 

T/Yimber    r t»--»-t---m' t 

do.... 

10 

Timber  ., 

do 

11,507 

Cord  wood 

...oords.. 

291 

Building  stone 

tons.. 

Coal 

do.... 

100 

do..-. 

820 

1,406 

Local  huainees  of  tuge  in  Portage  Lake  during  the  fear  1896. 


Bonnd  np. 


TotaL 


Bonnd  down. 


Total. 


Trips number.. 

Net  tonnage tons.. 

Scows number.. 

Kafto do. 

Booms do. 

Logs Mfeet.. 

Lumber do.... 

Timber do.. 

Cord  wood cords 

Building  stone tons 

Ties number.. 

Vessels do. 

Old  iron tons.. 

Mlaoellaneons do. 


829 

14,988 

648 

82 

85 

1,765 

2,158 

650 

6,441 

88 

900 

8 

251 

788 


Trips nnmber, 

Net  tonnage t4>ns. 

Scows nnmber. 

Bafts do... 

Booms do... 

Lumber M  feet. 

Timber do... 

Cord  wood cords. 

Kineral,  copper tons. 

Charcoal bushels. 

Poles f cords. 

Logs M  feet. 

Hay tons. 

Clay do... 

Brick ..M. 

liisoellaneona tons. 


830 

15,007 

656 

24 

21 

8,460 

1,400 

10,268 

700 

129,050 

280 

640 

100 

150 

80,000 

646 


Statietice  of  veseele  p€ieeing  through  the  Upper  Canal  (Portage  Lake  ship  canals)  during 

the  year  1896. 


Bound 
up. 

Bonnd 
down. 

Bteftm Txr.r 

670 
448,109 

248 
128,707 
288,756 
16,610 

252 

Net tonnase 

156,788 
82 

sau™!?™!!.:::::::::::::;:::;:;::::::::::::::::;:::::;:::::;:::^^ 

Net  tonnage - -- 

85,076 

Cargo 7T. 

......•■■... ....................tons. . 

260,014 
10,066 

Passenffen.... 

.nnmliAr. 
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Statietics  of  ve$$eU  ptMing  through  the  Upper  Canal  (Portage  Lake  $hip  oanaU)  awmg 

the  year  1896  --Continued. 

RSCAPITULATIOK  (PORTALS  LAKE  8HIP  CANALS). 


Bband  np  And  down. 


1892. 


18M. 


U84. 


1895. 


1896. 


over  1896. 


Total  number  of  vessels 

Total  net  tonnage 

Total  freight tons 

Total  passengers number. 


1,470 

665.  oes 

496,288 
80.093 


1,406 

660,610 

532,628 

27,084 


1,724 

860.618 

754,973 

82,686 


1,731 

966.779 

821,962 

24,809 


1,774 

1,023,079 

918,924 

41,262 


48 

67.200 
96,062 
16.453 


Items. 


Price 
pernnlt 


Total  valnation. 


1896. 


1896. 


Cosl net  tons. 

Floor barrels. 

Wheat bushels. 

Grain  (other  than  wheat) do... 

ICaanfaotured  iron net  tons. 

Pig  iron do... 

Iron  ora do... 

Salt barrels. 

Copper net  tons. 

Lumber  and  timber MfeetB.M. 

Logs do... 

Building  stone net  tons, 

Limestone do... 

Unolassliied  freight do.., 


$3.65 

8.86 

.75 

.89 

60.00 

13.60 

8.25 

.76 

200.00 

12.50 

9.00 

10.00 

1.50 

60.00 


$1,148,161.00 

3,400.380.00 

182,847.00 

37, 713. 20 

851,250.00 

119.799.00 

62.755.00 

45.028.00 

13,980.800.00 

1,541,250.00 

285,453.00 

100,600.00 

18, 511. 50 

8,057,820.00 


$1,456,218.60 

2,980,450.66 

169.072.50 

89,307.87 

706,600.00 

106.432.00 

54.453.75 

74,859.75 

14,884,600.90 

1,293,800.00 

852,035.00 

146,740.00 

28, 497. 00 

7.646.820.00 


28,882,367.70 


29.958,787.02 


The  following  table  gives  the  principal  lines  of  steamers  nsing  these  canals  daring 
the  season  of  1^ : 

Lake  Michigan  and  Lake  Superior  Transportation  Co.,  Chicago,  111 5 

The  Erie  and  Western  Transportation  Co.  (Anchor  Line),  Buffalo,  N.  Y 17 

The  Western  Transit  Co.,  Buffalo,  N.Y 12 

The  Union  Transit  Co.,  Buffalo,  N.  Y 7 

The  Jenks  Shipbuilding  Co.,  Port  Huron,  Mich 3 

The  Mills  Transportation  Co.,  Marysyille,  Mich 9 

The  Pawnee  Boat  Co.,  Port  Huron,Mlch 4 

In  1897  there  have  been  a  few  changes,  and  the  following  table  shows  the  princi- 
pal lines: 

Lake  Michigan  and  Lake  Superior  Transportation  Co.,  Chicago,  HI 5 

The  Erie  and  Western  Transportation  Co.  (Anchor  Line),  Buffalo,  N.Y 17 

The  Western  Transit  Co.,  Buffalo,  N.Y 12 

The  Union  Transit  Co.,  Buffalo,  N.  Y 7 

The  Jenks  Shipbuilding  Co.,  Port  Huron,  Mich 3 

The  Whitney  Transportation  Co^  Detroit,  Mich 8 

The  Vulcan  Transportation  Co^  Detroit,  Mich 4 

The  Hope  Transportation  Co.,  Detroit,  Mich 3 

The  above  list  only  gives  some  of  the  principal  regular  transportation  lines  using 
these  canals.  The  vessels  of  many  individual  and  other  lines  and  many  large  ste^ 
steamers  and  barges  are  now  using  these  canals  frequently;  and  also  steam  barges 
with  two  or  three  vessels  in  tow  quite  regulaily.  There  is  the  usual  local  business 
of  tugs  towing  vessels,  rafts,  and  loaded  scowa. 
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Itemized  alatement  of  expenses  made  from  appropriation  for  operating  and  care  of  canaU 
and  other  tvorke  of  navigation  (indefinite),  act  of  July  5,  1884,  applied  to  Portage  Lake 
and  Lake  Superior  oanaU  during  fiscal  year  1897. 


Date. 


No.  of 
Toncher. 


Name. 


Designation. 


Anounta. 


1896. 

July  81 
31 
31 

▲ng.  10 
81 
81 
81 

Sept.  30 
30 
30 

Oct.  26 
31 
81 
81 

Not.    2 

18 
30 
80 

Dec.  1 
12 
31 
31 
31 
1887. 

Jan.  10 
31 
81 
31 

Fb\>.  2 
27 
28 
28 
28 

Mar.  31 
31 
81 

Apr.  30 
80 
30 

Kay  4 
14 
31 
81 
31 

Jane  2 
4 
16 
16 
80 
80 
80 
80 
80 


86 
87 
88 
7 
27 
88 
29 
44 
45 
61 
(pt.)40 
64 
65 
59 
19 


40 
1 
14 
81 
82 
84 

8 
26 
27 
28 

8 
21 
29 
80 
81 
40 
41 
42 
40 
41 
42 

6 
80 
41 
44 
48 

6 
18 
(pt.)34 
33 
66 
60 
60 
68 
67 


Joseph  Slook 

J.H.Rice 

PayroU 

Mai.C.B.8ear8.C.  ofE 

J.H.Bioe 

Joaeph  Slook 

Payroll 

J.  H.  Rice 

Joaeph  Slook 

Payroll 

Dnluth  Paper  Go 

J.H.Rioe 

Joseph  Slook 

PayroU 

Carlton  Hardware  Co.,  F.  S.  Carlton,  president  and 
treasurer. 

Dnluth  Paper  Co.  (pt.) 

J.H.Rice.Tr. 7. 

Joseph  Slook 

PayroU 

Andrew  B.  Graham 

Joseph  Slock 

J.H.Rioe 

PayroU 


La  Vaqne  Paint  and  WaU  Paper  Co. 

J.H.Rioe , 

Joseph  Slook , 

PayroU 

PaulMondor 

Mai.  C.B.  Sears 

J.H.Rice. 


Joseph  Slook , 

PayroU 

do 

J.H.Rioe 

Joseph  Slock 

PayroU , 

JosephSlook 

J.H.Rioe 

Sam  S. Robinson... 
Charles  S.  Barker.. 

Payroll , 

Joseph  Slock 

J.H.Bice , 

Sam  S. Robinson... 
Charles  8.  Barker.. 
Hanrey  C.  Beeson. . 
Charles  S.  Barker.. 

PayroU 

Sam  S.  Robinson . . . 

JosephSlook 

J.H.Rice 

James  R.  Dee 


Storage  — 

Rent 

Serrices... 
Mileage.... 

Rent 

Storage 

Sonrices . . . 

Rent 

Storage 

Services... 
Stationery . 

Rent 

Storage'.... 
Serdoee... 
Hardware  . 

Stationery . 

Rent 

Storage.... 
Services ... 

Maps 

Storage.... 

Kent 

Servloes ... 


Plate  glass.. 

Rant 

Storage...., 
Services .... 

do 

MUeage..... 

Rent 

Storage..... 
Services .... 

.....do 

Rent 

Storage..... 
Services.... 
Stort^.k... 

Rent 

Tug  hire.... 
Dredging.. 
Services .... 

Storage 

Kent 

Tug  hire.... 
Dr^ging... 
Directory... 
Dredging . . , 
Services  .... 
Tug  hire.... 
Storage..... 

Rent 

Telephone .. 


$2.00 

19.00 

3«4.17 

89.84 

19.00 

2.00 

362.00 

19.00 

2.0O 

267.00 

(pt.)  14.  U 

19.00 

2.00 

237.00 

87.80 

6.80 
19.00 
2.00 
279.60 
16.60 
2.00 
19.00 
267.00 

6.56 

19.00 

2.00 

127.00 

80.00 

89.34 

19.00 

100 

157.00 

187.00 

19.00 

2.00 

178.00 

8.00 

19.00 

19.60 

802.18 

826.00 

8.00 

19.00 

96.00 

8.806.76 

6.00 

6f72.7S 

186.00 

120.00 

2.00 

19.00 

18.00 


8k80a00 


GG7. 

IMPROVEMENT  OF  HABBOB  AT  MABQUETTE;  MICHIOAN. 

Originally  this  harbor  was  entirely  unprotected  from  northeast 
storms. 

Projects  were  adopted  in  1868  and  1888  for  the  erection  of  a  break- 
water composed  of  timber  cribs  ballasted  with  rock,  and  extending  from 
the  shore  into  the  bay,  a  distance  of  3,000  feet.  This  breakwater  was 
completed,  practically  as  proposed,  in  1894,  at  a  total  cost  of  $469,732.44, 
inclading  repairs. 

Owing  to  the  general  decay  of  a  large  portion  of  the  original  soper- 
stractnre,  and  the  certainty  that  the  whole  of  it  wonld  have  to  be 
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renewed  every  twenty  or  twenty-five  years,  a  project  for  a  concrete 
superstructure  for  the  whole  breakwater  was  approved  February  27, 
1890.    This  project  was  estimated  to  cost  $232,936.71. 

Work  on  this  was  begun  in  the  spring  of  1895,  and  860  linear  feet  of 
it  completed  by  the  close  of  navigation  in  1896,  Of  this,  390  linear  feet 
was  built  during  the  fiscal  year,  1896-97.  (For  detailed  description  ot 
this  work,  with  drawings,  cost,  photographic  views,  etc.,  see  the  last 
Annual  Report,  pp.  2365-2385.) 

The  experience  gained  in  building  the  above  demonstrated  the  great 
difficulty  of  putting  in,  at  and  below  the  water  surface  on  the  lake  side, 
the  footing  at  the  toe  of  the  lower  slope,  owing  to  the  irregularity  of 
the  cribs,  and  the  almost  constant  wash  from  the  surge  of  the  sea.  It 
was  determined  to  change  the  construction  of  this  part  by  using  blocks 
of  concrete  instead  of  monolithic  concrete  in  situ. 

As  it  was  necessary  that  these  blocks  should  have  sufficient  hardness 
to  stand  handling,  and  as  a  delay  in  their  construction  until  warm 
weather  would  postpone  the  main  work,  designed  to  rest  on  their  inner 
edges  to  very  late  in  the  working  season,  at  best  very  short,  it  was 
arranged  to  build  these  blocks  under  cover  to  avoid  freezing  during  the 
winter.  This  was  successfully  accomplished  at  small  cost,  considering 
the  excellent  results  obtained,  and  by  spring  we  had  forty  blocks  with 
hard,  smooth  faces  and  sharp  edges,  and  which,  when  struck  with  a 
hammer,  gave  a  clear,  sonorous  ring,  showing  great  homogeneity. 

As  soon  as  the  weatner  would  permit,  preparations  were  made  to  build 
140  linear  feet  of  the  main  work,  this  being  all  the  funds  on  hand  would 
justify.  Up  to  June  30, 1897, 140  feet  of  the  old  superstructure  had 
been  cut  away  and  leveled  to  1  foot  below  low- water  datum,  28  foot  blocks 
had  been  successfully  laid,  the  foundation  course  had  been  completed, 
and  work  on  the  monolithic  blocks  begui). 

For  the  details  of  the  work,  for  the  analytical  cost  of  construction, 
and  for  the  results  of  two  years  of  cement  testing  attention  is  invited 
to  the  very  instructive  and  complete  report  presented  herewith  by  Mr. 
Clarence  Coleman,  assistant  engineer,  together  with  the  accompanying 
drawings,  tables,  and  photographs,  the  publication  of  which  is  strongly 
recommended  as  of  professional  interest. 

Mr.  Coleman  has  continued  his  successful  management  of  the  work, 
and  is  to  be  commended  for  the  zeal,  ingenuity,  and  ability  which  have 
marked  his  administration  as  local  engineer. 

The  amount  expended  on  this  harbor  up  to  June  30,  1896,  was 
$503,316.96.  The  results  have  been  the  complete  protection  of  the  ore^ 
coal,  lumber,  and  commercial  docks  from  storms. 

The  results  due  to  the  expenditure  during  the  fiscal  year  ending  June 
30, 1897,  have  been  to  make  permanent  390  feet  more  of  the  breakwater 
which  aflFords  this  protection,  thus  dispensing  with  renewals  every 
twenty  years. 

Owing  to  the  shortness  of  the  working  season  during  which  concrete 
can  be  laid  safely — only  five  months — it  is  very  desirable  to  have  an 
appropriation  large  enough  to  keep  up  work  with  a  full  force  throughout 
at  least  two  working  seasons. 

The  work  has  been  carried  on  by  hired  labor,  the  material  having 
been  purchased  by  contract  after  due  advertisement.  The  growth  of 
the  commerce  of  this  port  was  steady  and  quite  marked  up  to  1892,  when, 
owing  to  the  general  business  depression,  it  showed  a  decline.  It  is 
now  increasing,  however. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000  tons. 
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In  1896  there  were  2,064  arrivals  and  clearances,  with  a  registered  ton- 
nage of  1,580,184  tons.  In  twenty  years  the  commerce  of  the  i)ort  has 
amounted  to  at  least  $73,000,000. 

Money  statement 

Jnly  1, 1896,  balance  anexpended $30,240.80 

Jane  30,  1897,  amonnt  expended  daring  fiscal  year 22, 045. 45 

July  1, 1897,  balance  unexpended 8,195.35 

Jnly  1,  1897,  outetanding Uabilities 1,147.98 

July  1,  1897,  balance  available 7,047.37 

{Amonnt  (estimated)  required  for  completion  of  existing  project 198, 936. 71 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahitract  of  appropriation$  for  improving  karhor  at  Marquette,  Mich, 

By  act  of  Congress — 

Approved  March  3, 1879 $1 ,  500 

Approved  June  14, 1880 1, 000 

Passed  August  2, 1882 16, 000 

Approved  J  uly  5, 1884 5, 000 

Approved  August  5, 1886 10, 000 

Of  August  11, 1888 25,000 

Approved  September  19, 1890  40, 000 

Approved  July  13, 1892 80, 000 

Passed  August  7, 1894 30, 000 

Passed  Jane  3,1896 29,000 


By  act  of  Congi 

Approved  March  2,  1867  (al- 
lotment)   

Approved  April  10, 1869  (al- 
lotment)   

Approved  July  11, 1870 

Approved  March  3, 1871 

Approved  June  10, 1872 

Approved  March  3, 1873 

Approved  June  23, 1874 

Approved  March  3, 1875 

Approved  June  18, 1878 

Approved  August  14, 1878. .. 


$85,000 

26,730 

25,000 
60,000 
50,000 
15,000 
15,000 
15,000 
2,000 
2,000 


Total 533,230 


Name  of  harbor,  Marquettee  Harbor,  Michigan. 
Mich.    Nearest  light-house,  Marquette,  Mich. 


Collection  district,  Marquette, 


COMMERCIAL  STATISTICS,  MARQUBTTB,  MICH. 


Tear. 

Arrivals. 

ClearancM. 

Toonagfl. 

1893 

661 

916 

797 

1,032 

661 

916 

797 

1,082 

594  900 

1894  (steam,  660;  sail,  256) 

900,306 

1896  (Bteam,  543;  soil,  254) 

915, 800 

189«  fdtiMiin.  692;  nftll.  M0> 

1,586,184 

Principal  articles  of  export  and  import. 

Exports. 


Iron  ore 

Pig  iron 

XiUraber , 

Greneral  merchandise, 

Total 
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Vesnl  tonnage. 


Tear. 

Tonnage. 

Ayerage 
tonnage. 

1896 

1.686.18^ 
015.800 

1,687 
1,400 

18M 

lucrease 

870.884 

187 

Comparative  eiatement  of  reoeipte  and  shipments  for  two  years. 


Tear. 

Tons. 

Tear. 

Tons. 

1896 

1,882,061 

1895 

1,820,050 

Arrivals  and  clearances  of  vessels  for  five  years. 


Tear. 

Arriv. 
alfl. 

Clear- 
anoes. 
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report  of  mr.  clarence  coleman,  assistant  engineer. 

United  States  Enoineee  Office, 

Marquette,  Mich.y  June  20, 1897. 

Major:  I  have  the  honor  to  sabmit  herewith  the  following  report  of  operations  in 
connection  with  the  construction  of  the  concrete  superstraoture  to  l^e  United  States 
breakwater  at  Marquette,  Mich.,  ftom  the  Ist  of  December,  1895,  to  the  30th  of 
Noyember,  1896,  inclusive  dates,  and  also  a  supplemental  report  showing  the  methods 
adopted  and  the  cost  of  making  certain  monolithic  concrete  foot  blocks  during  the 
winter  of  1896-97,  which  are  now  being  used  in  the  subaqueous  foundation  under 
the  standard  monoliths  on  the  lake  fVont  of  the  breakwater. 

The  work  of  construction  was  commenced  in  the  latter  part  of  Mav,  1896,  with  a 
small  force,  assembling  the  plant  and  making  repairs  to  concrete  which  was  dam- 
aged by  wreckage  during  the  heavy  storm  of  September  29, 1^,  before  the  concrete 
had  thoroughly  Set. 

While  the  amount  of  material  used  in  repair  was  small,  the  work  was  necessarily 
of  a  tentative  character,  special  shield  and  forms  being  required  to  render  it  effective 
and  permanent. 

The  cost  of  construction  of  all  the  special  devices  for  accomplishing  this  work  is 
included  in  the  labor  column.  Table  1,  Sheet  D. 

Stone  screenings,  obtained  by  screening  the  broken  stone,  were  used  in  making 
these  repairs,  as  well  as  for  the  gallery  floor,  and  to  some  extent  in  finishing  the 
banquet  and  parapet  of  the  monolithic  superstructure. 

These  screenings  are  charged  in  Table  1,  Sheet  D,  at  the  cost  of  the  same  volume 
of  sand  required  to  fill  the  voids  in  the  stone  occasioned  by  their  removal. 

REMOVING  THE  OLD  SUPERSTRUCTURE. 

Removal  of  the  timber  superstructure  was  commenced  June  9, 1896,  and  the  same 
methods  used  as  during  the  season  of  1895.  The  cost  was  somewhat  increased  as  the 
shore  end  of  the  breakwater  was  approached,  on  account  of  being  inaccessible  to 
the  floating  derrick.  A  total  volume  of  timber  and  stone  amounting  to  2,249  cubic 
yards  was  removed,  at  a  cost  of  $0,449  per  cubic  yard,  or  337.4  linear  feet  of  super- 
structure, at  $2.99  per  linear  foot. 

It  must  be  borne  in  mind  that  not  less  than  one-tenth  of  this  material  was  taken 
from  below  the  water  level,  the  maximum  depth  being  1  foot  below  the  low-water 
datum.  The  main  volume  of  the  heavy  stone  removed  was  loaded  on  scows  and  used 
in  riprapping  the  cribs  on  the  harbor  side  of  the  breakwater.  A  volume  of  214.27 
cubic  yards  of  this  rubblestone,  measured  in  its  solidity,  was  used  in  the  interior  of 
the  concrete  monoliths.  The  timber  from  the  old  superstructure  was  rafted  and 
afterwards  piled  on  shore  and  used  for  fuel  and  a  variety  of  purposes  in  construction. 
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SI7BAQUSOITS  OOVOtOBTM. 

The  plan  for  patting  in  the  Bahaqneons  oonerete  foundation  for  the  monoliths  was, 
with  your  approval,  modified  from  that  osed  in  1896,  as  it  was  belieyed  that  a  large 
amonnt  of  the  most  costly  ooncrete  could  be  sayed  by  using  concrete  in  bags,  plaoed 
as  shown  on  Sheet  £,  accompanying  this  report.  The  economic  features  of  this 
method  of  construction  consist  in  the  reduction  of  the  volume  of  concrete  by  leav- 
ing the  center  of  the  floor  of  rubblestone,  upon  which  the  concrete  rests,  higher  than 
the  sides,  and  the  protection  of  the  concrete,  before  the  setting  of  the  cement,  from 
the  action  of  waves  and  currents  by  the  interposition  of  the  burlap  bags. 

It  is  estimated  that  for  the  remainder  of  the  work  a  volume  of  concrete  amount- 
ing to  1,695  cubic  yards  can  be  dispensed  with  by  this  method,  and  ;Qie  cost  of 
removing  an  equal  volume  of  rubblestone  eliminated ;  assuming  the  cost  of  the  con- 
crete at  $6  per  cubic  yard,  and  cost  of  removing  rubblestone  under  water  ^t  $0.50  per 
cubic  yard,  would  represent  a  saving  of  $11, 017. 50  for  the  balance  of  the  ^^ork. 

The  bags  used  in  this  construction  were  of  8-ounoe  burlap,  and  they  were  made  6 
feet  in  length  and  80  inches  in  circumference.  As  filled  with  concrete,  they  weighed 
about  2,000  pounds  each.  They  were  filled  at  the  mixing  platform,  while  lying  in 
position  on  a  specially-designea  skip  constructed  to  hold  one  bag.  As  the  bags  were 
filled  they  were  swung  onto  the  cars  by  means  of  a  gallows  fhime  and  tackle.  The 
car  when  loaded  was  run  out  to  the  work,  where  the  skips  were  handled  with  the 
floating  derrick^  and  after  resting  on  the  bottom  the  skips  were  tripped  in  such  a 
manner  as  to  place  the  bags  in  the  required  position  with  a  minimum  disturbance  of 
their  contents.  Sheet  E  shows  the  position  of  these  bags  when  placed.  Another 
decided  advantage  in  the  bag  construction  was  the  facility  with  which  the  founda- 
tion could  be  buut  out  on,  and  flush  with  the  face  of  the  crib  wall  timbers  on  both 
harbor  and  lake  sides.  It  is  believed  that  this  method  of  construction  possesses 
superior  advantages  for  both  economic  and  constructive  reasons,  the  increased  cost 
of  handling  the  concrete  being  more  than  compensated  by  the  economy  in  concrete 
and  handling  the  rubblestone  and  the  advantages  in  eonstiuction  already  mentioned. 

The  details  of  the  cost  of  the  subaqueous  Portland  cement  ooncrete  foundation 
areas  follows: 

453  barrels  Portland  cement,  at  $2.627 $1,190.03 

375  cubic  yards  broken  stone,  at  $1.619 607.13 

180  cubic  vards  sand,  at  $0.392 70.56 

Twine  and  needles 6.36 

3,220  yards 8.ounce burlaps,  at $0.08304 106.39 

Total  cost  of  material 1,960.47 

CoBtof  mixing,  filling  b€ig$,  oimI  loading  oars. 

Superintendence $12.55 

Master  laborer,  108  hours,  at$0.21875 23.42 

Laborers,  1,750  houis,  at  $0.175 306. 25 

Total  ooetof  mixing,  etc 842.22 

Tranttpartation, 

Superintendence $6.25 

Laborers,  306  hours,  at  $0.175 63.55 

Total  cost  of  transportation 68.80 

DepoHUng  in  plaoe. 

Superintendence $13.26 

Steam  engineer,  108  hours,  at  $0.25 27.00 

Master  laborer,  108  hours,  at  $0.21875 23.42 

Laborers,  510  houis,  at  $0.175 89.25 

Total  cost  of  depositing 152.92 

From  the  foregoing  we  have,  as  cost  per  cubic  yard  of  concrete  in  place— 

Formaterials  ($1,980.47-1-375) $5.2812 

Formixing  and  filling  bags  ($342.22-1-375) 0.9125 

For  transportation  (^.80-1-375) 0.1568 

For  depositing  ($152.92-r-375) 0.4077 

Total  cost  per  cubic  yard  of  concrete  in  place 6.7582 

Or  $1.4770  as  the  cost  of  labor  and  superintendence  per  cubic  yard  and  $5.2812  as 
the  cost  of  materials  per  cubic  yard.  The  concrete  in  bags  was  of  the  same  propor- 
tions of  stone,  sand,  and  cement  as  the  concrete  used  in  the  subaqueous  work  dnnng 
the  season  of  1895.  (See  Report  of  the  Chief  of  Engineers,  1896,  Appendix  H  ^ 
p.  2870.) 
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A  very  interesting  and  satisfactory  demonstration  of  the  eflSciency  of  this  char- 
acter of  work  was  offered  in  the  mouth  of  Mav,  1896,  when  the  small  sacks  of  concrete 
with  which  the  exposed  surface  of  one  of  the  cribs  had  been  temporarily  covered 
for  protection  during  the  winter  months  were  removed. 

The  matrix  of  the  stone  in  these  sacks  was  composed  of  a  mixture  of  1  of  Port- 
land cement  to  4  of  sand  by  weight,  and  the  sacks  were  placed  on  the  rabble- 
stone  of  the  crib,  which  had  been  cnt  down  to  1  foot  below  the  low-water  datam,  to 
prevent  the  washing  oat  of  the  stone  by  the  winter  storms.  Only  one  layer  of  these 
sacks,  laid  slightly  overlappinc;  from  the  lake  side  of  th.e  crib,  was  used.  The  sacks 
were  so  lightly  filled  that  when  laid  as  described  the  average  thickness  of  the 
concrete  covering  was  not  more  than  6  inches.  The  crib  was  storm-swept  many 
times  without  displacing  a  single  sack,  and  when  they  were  removed  in  the  following 
spring  to  facilitate  the  work  they  came  away,  when  pulled  up  with  the  floating 
derrick,  a  dozen  or  more  at  a  time,  so  firmly  were  they  cemented  together,  and  in 
many  cases  large  rubblestones  were  lifted  up  along  with  them,  because  of  the  adhe- 
sion of  the  cement  to  their  surfaces. 

'^  It  was  determined  before  the  commencement  of  the  working  season,  with  your 
approval,  to  abandon  the  plan  pursued  in  1895  of  mixing  the  concrete  on  scows  along- 
side the  work,  and  thus  eliminate  the  cost  of  transporting  the  materials  for  each  day's 
work  on  cars  to  the  scows.  To  this  end  a  mixing  platform  was  constructed  imme- 
diately adjacent  to  the  stone  and  sand  bins  and  convenient  to  the  cement  ware- 
house. The  supply  of  materials  to  the  mixers  was  readily  kept  up  by  three  laborers. 
The  mixing  platform  was  constructed  at  the  same  elevation  as  the  floors  of  the  stone 
and  sand  bins,  so  that  the  measuring  carts  could  be  loaded  in  the  bins  and  run  directly 
onto  the  mixing  floor,  and  the  raifioad  track  for  transporting  the  concrete  out  to 
the  work  was  built  with  a  level  grade  of  such  elevation  that  the  cars  passed  under 
the  platform,  receiving  their  loads  through  a  slot  in  the  platform. 

These  cars,  carrying  a  cubic  yard  of  concrete,  were  readily  propelled  by  two  men 
out  to  the  work,  the  same  men  assisting  in  the  work  of  loading  and  unloading.  For 
the  length  of  the  haul,  which  did  not  exceed  600  feet,  this  method  was  very  economical. 
The  loading  of  the  cars  at  the  mixing  platform  for  all  of  the  concrete,  except  that 
in  bags,  generally  required  three-fourths  of  a  minute  to  the  cubic  yard. 

The  plan  of  mixing  and  the  proportion  of  sand,  stone,  and  cement  used  were 
exactly  as  described  for  the  preceding  season.  (Report  of  the  Chief  of  Engineers, 
U.  S.  A.,  for  1896,  Appendix  H  H,  p.  2372.) 

The  experience  and  observation  for  two  seasons  with  concrete  made  under  the 
formnlffi  given  in  that  report  do  not  suggest  any  innovations  on  the  methods  used. 

OONSTBUCnON  OF  THE  HONOUTHJG  BLOCKS. 

•      During  the  season  of  1896  it  was  considered  expedient  to  still  further  reduce  the 
/  cross  section  of  the  monoliths  as  the  shore  was  approached,  and,  acting  under  your 
/   instructions,  this  was  accordingly  done  from  Block  No.  74  to  86,  inclusive,  as  shown 
I    on  Sheets  A  and  £.    The  concrete,  being  mixed  and  transported  on  cars  as  before 
described,  was  shoveled  into  the  forms,  where  it  was  thoroughly  compacted  with 
1    the  36-ponnd  iron  rammers.     It  is  believed  that  shoveling  the  concrete  in  place 
t    possesses  a  very  decided  advantage  over  dumping  it  in  quantity,  as  by  the  former 
method  the  danger  of  forming  alternate  stratifications  of  the  coarse  and  fine  material 
is  effectually  prevented.    Plate  No.  45,  accompanying  this  report,  shows  the  arrange- 
ment of  trestles,  tracks,  etc.,  with  car  in  position  for  delivering  concrete  into  an 
intermediate  form. 

The  block  in  foreground,  showing  gallery,  is  an  isolated  block,  and  the  next  block 
in  perspective  is  an  intermediate,  which  had  just  been  filled. 

The  materials  used  in  construction  of  the  concrete  superstructure  in  1896  were 
partly  from  the  stock  carried  over  from  1895  and  partly  from  stock  purchased  in 
1896.  The  prices -paid  being  different,  an  average  price  for  all  the  materials  used 
in  1896  obtains. 

The  following  statement  shows  the  cost  of  items  in  detail  for  the  monolithic 
blocks,  including  materials,  labor,  and  superintendence.  The  cost  of  handling  the 
rubblestone  is  included  in  the  cost  of  the  item  of  labor  for  depositing: 

1,780  barrels  natural  cement,  at  $1.068 $1,901.04 

963.5  cubic  yards  broken  stone,  at  $1.619 1,559.91 

53.5  cubic  yards  stone  screenings,  at  $0.392 20.97 

485.613  cubic  yards  sand,  at  $0.392 190.36 

214.27  cubic  yards  rubblestone  (cost  of  handling). 

1,125  pounds  tarred  paper,  at  $0.0107 12.07 

4,075  pounds  iron,  at  $0.015 61.12 

76  linear  feet  i-inch  gas  pipe,  at  $0.035 2.66 

6  linear  feet  6-incli  gas  pipe,  at  $0.25 1.60 

2  dozen  papers  14-oimoe  taoks,  at  $0.40 .80 

8,750.48 
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The  cubical  volume  of  the  monolithic  blocks  constructed  in  1896  is  1^231.528  cubic 
yards.    Then  the  cost  of  materials  per  cubic  yard  equals  $3,750.43-f-l  ,231 .528 = $3,045. 

The  cost  of  labor  and  superintendence  for  mixing  and  depositing  the  concrete  in 
the  monoliths  was  as  follows: 

Mixing. 

Superintendence $18.20 

Master  laborer.  254  hourS;  at$0.21875 55.56 

Laborers,  4,470 hours,  at$0.176 782.42 


856.18 
Transporting  and  depositing. 

Superintendence $34.98 

Overseer,  35  days,  at  $2.33* 81.67 

Laborers,  1,949  hours,  at  $0.176 342.07 


458.72 


From  the  above  we  have  as  the  cost  per  cubic  yard — 

For  mixing  ($856.18-1-1,231.628) $0.( 

For  depositing  ($548.72-rl,231.528) 372480 

Total  cost  labor  and  superintendence  per  cubic  yard 1. 067778 

Total  cost  of  material  per  cubic  yard 3.045 

Cost  of  labor,  superintendence,  and  material 4. 113 

The  cost  of  other  items  of  labor  and  materials  auxiliary  to  all  of  the  concrete  work 
in  shown  on  sheet  D,  Table  No.  2. 

While  these  items  are  charged  to  concrete  put  in  place  in  1896,  it  is  readily  seen 
that  the  exact  relation  of  many  of  these  items  to  the  cost  of  concrete  in  any  single 
season  of  the  work  can  not  be  correctly  determined,  as  the  expenditure  frequently 
lias  reference  to  work  contemplated  in  the  future  and  can  only  be  properly  distrib- 
ut(Ml  when  the  construction  of  the  entire  superstructure  has  been  completed. 

ruble  No.  6,  sheet  D,  shows  the  total  amount  charged  to  concrete  from  December  1, 
1895,  to  November  30, 1896,  both  dates  inclusive,  as  $15,175.12,  and  Table  No.  1,  sheet 
D,  kIiowb  the  total  number  of  cubic  yards  of  concrete  put  in  place  for  the  same  period 
to  be  $1,797,668.  Hence  for  the  cost  per  cubic  yard  of  all  the  concrete  in  1896  we 
would  have  15,176.12 -f- 1,797.668 =$8,441,  or  for  the  cost  per  linear  foot  of  the  super- 
structure built  in  1896  we  would  have  $15,175.12  -f-  390=$38.910. 

The  increase  in  cost  of  the  principal  items  for  1896  over  1895  may  be  stated  as  fol- 
lows: 

Percentage  of  increase  in  cost  of—  Per  cent. 

Labor,  1896 12.00 

Portland  cement,  1896 1 19.41 

Natural  cement,  1896 2.69 

Broken  stone,  1896 2.46 

The  only  change  suggested  by  experience  in  molding  the  monoliths  is  the  lining  of 
the  slope  pieces  of  the  forms  with  No.  8  sheet  steel.  This  modification  having  been 
approved  by  you,  will  be  used  during  the  present  season.  It  is  believed  that  the  steel 
lining  will  enable  the  molders  to  perform  their  work  very  perfectly  and  produce  very 
smooth  surfaces  on  the  slope  of  the  blocks  by  preventing  sharp,  angular  pieces  of 
stone  from  penetrating  the  surfaces  of  the  molds,  and  thus  inter^ring  with  and 
increasing  the  labor  of  compacting  the  concrete.  The  use  of  the  lining  should  also 
very  greatly  increase  the  life  of  the  forms.  A  new  concrete  form  for  molding  the 
standard  monoliths  has  been  built,  which  will  very  greatly  facilitate  the  work  of 
construction. 

The  details  of  construction  and  manipulation  of  the  concrete  forms  having  been 
fully  described,  as  well  as  the  manner  in  which  the  blocks  are  molded  (see  Report  of 
the  Chief  of  Engineers,  U.  S.  A.,  for  1896,  part  4,  p.  2374),  any  further  description 
would  be  superfluous. 

The  work  of  molding  the  monoliths  was  commenced  on  July  10  with  block  No.  48, 
and  was  completed  on  September  16  with  block  No.  86,  which  reaches  the  point  at 
which  the  monolithic  finish  for  the  shore  end,  as  shown  on  sheet  B,  will  be  located. 
It  was  not  deemed  desirable  to  construct  this  approach  to  the  breakwater  and  entrance 
into  the  dosed  gallery  until  the  completion  of  the  ooncrete  superstruoturei  aa  the 
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el6Tttfci<m  of  the  appiofteh  woald  pro^e  a  hinidranoe  to  the  transportatum  of  mate- 
rials oat  to  the  woik. 

A  plan  thowiog  all  of  the  details  of  the  proposed  finish  at  the  north  or  shore  end 
is  sn  omit  ted  herewith,  marked  Sheet  B,  and  also  drawinfls  of  the  proposed  finish  to 
the  concrete  snperstroctare  on  the  sonth  or  water  end,  where  the  present  light-honse 
is  located.  This  is  desiffned  and  prop<Hiiloned  to  conform  to  the  present  light-hoase 
structore,  all  of  which  has  heen  done  nnder  your  direction  and  with  yonr  approvaL 

The  fonndation  and  widening  of  the  rock  embankment  at  the  enter  end  to  give 
the  necessary  width  for  another  crib  on  the  harbor  side  was  commenced  last  October, 
and  will  probably  be  broaght  np  to  the  proper  grade  dnring  the  present  season, 
thus  giving  time  for  settlement  before  it  is  loaded  with  the  concrete  snperstrnctare. 
The  stone  nsed  in  the  base  of  this  embankment  was  taken  from  the  lake  side  of  the  con- 
crete work,  maoh  of  it  being  below  the  water  level  of  the  lake.  There  is  still  a  large 
amonnt  of  stone  in  the  same  locality  which  might  be  removed  in  very  favorable  weather 
at  a  small  cost. 

The  meteorological  conditions  prevailing  daring  the  season  of  1886  were  anfi»vor- 
able  to  this  class  of  work  The  change  in  the  lake  level  during  the  season  was  from 
low- water  datam  +  0.18  feet  in  March,  1896,  to  low- water  datom  -|-  1.36  feet  in 
An^ast;  bat  the  dlamal  variations  were  of  great  freqaency  and  very  extreme  in 
their  character  daring  the  prosecotion  of  the  concrete  work.  The  prevalence  of 
easterlv  winds  caased  mach  rough  water  and  consequent  delays.  No  storms  of  very 
marked  wolence  occurred  until  the  90th  of  October,  when  a  severe  northeast  storm 
prevailed,  which  caased  an  undertow  of  such  intensity  in  the  harbor  as  to  greatly 
endanger  craft  of  every  description  lying  in  at  the  time.  Vessels  at  the  docks  were 
compelled  to  cast  off  and  go  to  anchor,  and  in  some  cases  dragged  their  anchors,  and 
were  onlv  prevented  from  going  on  the  beach  bv  the  prompt  assistance  of  the  harbor 
tugs.  The  three  scows  used  on  this  work  broke  firom  their  fastenings  and  were  all 
water-logged  by  the  storm.  As  two  of  these  scows  carried  valuable  engines,  etc., 
and  the  season  being  at  hand  when  great  damage  might  have  been  inflicted  by 
freezing  temperatares,  it  was  necessary  to  act  promptly  in  raising  and  securing 
them.  Plates  Nos.  38, 32,  and  35,  accompanying  this  report,  were  obtamed  during  the 
storm  of  October  30,  and  Plates  Nos.  31  and  34  were  taken  during  the  occurrence  of 
a  severe  storm  on  November  7.  They  are  illustrative  of  the  violence  of  the  waves 
on  the  exposed  front  of  the  breakwater. 

During  the  prevalence  of  similar  storms  I  have  known  oases  in  which  stones  weigh- 
ing as  much  as  500  pounds  were  brought  up  from  the  bottom  of  the  lake  by  wave 
action  out  of  water  with  a  normal  depth  of  not  less  than  10  feet  and  landed  on  the 
banquette  of  the  superstructure,  and  many  of  less  weight  are  frequently  carried 
entirely  over  the  parapet  of  the  superstructure  into  the  water  on  the  harbor  side. 
In  the  same  manner  it  is  noticed  that  during  the  winter  storms,  when  the  water  on 
the  harbor  side  is  covered  with  heavy  ice,  that  a  very  considerable  amount  of  sand 
and  gravel  ia  oarried  over  by  the  waves  and  deposited  on  the  ice  at  a  distance  of  from 
20  to  40  feet  away  from  the  harbor  f^ce  of  the  concrete  work.  Continued  observa- 
tions as  to  the  effect  of  heavy  waves  striking  the  concrete  work  have  failed  to  detect 
any  vibration  as  the  result  of  such  impact.  These  observations  have  been  mainly 
made  during  the  greatest  storms  from  the  closed  gallery,  selecting  those  points  where 
the  waves  seemed  to  strike  with  the  greatest  force.  With  the  ear  placed  against  the 
gallery  wall  on  the  sea  side  a  very  mtnute  vibration  should  be  apparent.  The  ther- 
mal conditions  which  prevailed  daring  the  winter  months  were  very  severe,  and 
storms  were  of  frequent  occurrence.    Plate  No.  71  is  illustrative  of  a  very  low  tem- 

Serature  causing  vaporization  of  the  water  at  the  surface  of  the  lake.  It  was  taken 
uring  January,  18^,  with  temperature  at  — 16^  F. 

Plate  No.  59  was  obtained  daring  a  very  heavy  storm  on  February  22, 1897,  when 
huge  masses  of  ice  were  being  carried  over  the  concrete  work  by  the  waves. 

Plate  No.  55  shows  very  clearly  the  conditions  which  prevailed  along  the  lake 
side  of  the  concrete  superstructare  on  February  23,  the  day  after  the  storm  just 
mentioned.  As  the  storm  subsides  the  ice  forms  in  immense  masses  on  the  concrete 
superstructure,  in  some  places  rising  to  a  height  of  10  feet  above  the  parapet  of  the 
superstructure  No.  55  was  taken  from  a  point  near  the  south  end  of  the  concrete 
work  lookiug  shoreward. 

Plate  No.  70  was  taken  ftom  a  point  on  the  frozen  surface  of  the  lake  immediately 
in  front  of  the  concrete  work  ana  about  200  feet  distant  from  it,  and  illuetrates  how 
the  entire  concrete  superstructure  is  enveloped  with  ice  as  the  winter  advances. 
That  portion  of  the  concrete  superstructure  which  was  built  in  1895  has  now  been 
exposed  to  the  storms  and  great  extremes  of  climatic  conditions  which  prevail  in  this 
latitude  for  two  years,  and  seems  fully  capable  of  resisting  their  influences.  Plate 
No.  39  shows  the  concrete  superstructure  as  completed  September  16, 1896,  from  the 
shore  end  looking  south.  Plate  No.  40  is  a  view  from  the  south  end  looking  north 
taken  same  date,  and  Plate  No.  41  is  a  view  along  the  lake  front  of  the  concrete 
superstructure  of  same  date. 
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TESTING  CBMENT  AND  OTHXB  1CATBRIAL8. 

Cement  testing  has  been  confined  to  the  oements  nsed  in  the  work,  and  msy  be 
olassified  as  follows :  Fineness,  time  of  setting,  constant  yolnme,  specific  gnMrity, 
and  tensile  strength.  The  apparatus  nsed  in  testing  consisted  mainly  of  a  1,00(^ 
ponnd  Biehle  testing  machine,  Dri<|aet  molds  of  stanaard  pattern  of  the  American 
Society  of  Civil  Engineers,  a  cast-iron  mixing  box  of  the  pattern  described  in  the 
Beport  of  the  Chief  of  Engineers,  U.  S.  A.,  1^,  part  3,  page  2416,  weighing  scales 
graduated  to  weigh  jhr  off  gram,  a  set  of  counter  scales,  cubic  centimeter  jpaduated 
glass,  two  tables  with  heavy  slate  slabs^  a  set  of  sieves  from  No.  10  to  No.  Iw),  Vi-inch 
wire  weighted  to  one-fourth  pound,  ^-inch  wire  weighted  to  one  pound,  two  wooden 
tanks  with  briquet  frames,  capacity  of  2,000  briquets,  each  made  after  the  pattern 
described  in  the  Beport  of  the  Chief  of  Engineers,  U.  8.  A.,  1893,  Vol.  2,  part  4, 
page  3009,  a  damp  closet,  hot- water  tank  with  Tamp  for  heating,  steel  dies  for  stamp- 
ing numbers  on  oriquets,  trowels^ample  cans,  maximum  and  minimum  thermome- 
ters, and  other  small  accessories.  The  laboratory  or  testing  room  was  constructed  in 
the  end  of  the  warehouse  between  the  office  and  a  rear  room  used  for  storing  cement 
samples  and  othersmall  articles.  The  ceiling,  floor,  and  wallsof  thisroom  were  under- 
laid with  heavy  paper  in  addition  to  the  regular  matched  boards.  The  room  was 
heated  with  a  sheet-iron  stove  of  the  air-tight  pattern  during  the  cold  weather  and 
an  oil  stove  was  used  in  very  mild  weather. 

The  tanks  were  placed  in  brackets  up  near  the  ceiling,  so  as  to  be  well  out  of  the 
way  and  at  the  same  time  receive  the  oenefit  of  the  heated  air  in  the  upper  part  of 
the  room. 

Doors  from  the  cement-testing  room  give  access  to  the  rooms  on  eaeh  side  and  the 
cement  warehouse. 

Plate  76,  accompanying  this  report,  is  an  interior  view  of  the  laboratory,  and  shows 
some  of  tiie  apparatus  used  in  testing. 

The  temperature  of  this  room  was  maintained  at  firom  60<^  to  80^  F.  The  barrels 
of  cement,  as  received  at  the  warehouse,  were  numbered  and  piled ;  a  sample,  taken 
from  every  number  exactly  divisible  by  ten,  was  put  into  a  tin  can,  numbered  to 
correspond  with  the  barrel  from  which  it  was  taxen,  and  shelved  for  testing.  A 
sample  auger  was  used  of  sufficient  length  to  reach  the  center  of  each  barrel. 

For  the  regular  tests  prescribed  by  the  specifications,  3  pats  of  neat  cement  on 
glass  and  15  briquets  were  made  from  each  sample  of  Portland  cement,  and  3  pats 
onglass  and  15  briquets  from  each  sample  of  natural  cement. 

The  pats  in  both  cases  were  tested  for  time  of  setting,  and  after  twenty-four  hours 
in  the  damp  closet  one  pat  was  subjected  to  immersion  in  water  at  212^  F.  for  eight 
hours,  another  was  immersed  in  water  at  temperature  of  60^  F.  for  one  month,  and 
a  third  was  kept  in  air  temperature  of  testing  room  for  one  month,  the  requirement 
being  that  these  pats  should  show  no  distortion  or  cracking  after  these  tests. 

In  the  boiling  tests  the  pats  frequently  came  off  the  glass ;  but  this  is  a  severe  test, 
and  the  ebullition  of  the  water  acting  upon  the  glass  and  causing  it  to  vibrate  on 
the  bottom  of  the  tank  probably  caused  the  pats  to  separate  from  tne  glass. 

Samples  from  every  fiftieth  barrel  of  both  Portland  and  natural  cements  were 
tested  for  fineness  with  No.  50  and  No.  100  sieves.  For  the  tests  for  tensile  strength 
15  briquets  were  made  from  each  sample,  to  be  broken  in  sets  of  5  after  seven  days, 
twenty-eight  days,  and  six  months. 

Prior  to  December  1, 1896,  all  mixing  for  briquets  was  done  upon  a  slate  slab  with 
a  trowel,  and  subsequent  to  that  time  the  cast-iron  mixing  box  with  German  clod 
hoe  was  used.  The  time  required  for  mixing  and  molding  five  briquets  with  the 
trowel  on  the  slab  was  generally  fifteen  minutes,  four  minutes  being  required  for 
mixing  and  eleven  minutes  for  molding.  The  time  required  for  mixing  the  same 
number  with  box  and  hoe  was  two  minutes,  and  the  same  as  in  the  other  case  for 
molding.  I  am  satisfied  that  the  mixing  can  be  more  thoroughly  done  in  two  min- 
utes by  the  last-named  method  than  in  four  minutes  by  the  first.  In  filling  the  molds 
they  were  placed  upon  the  slate  slab  and  filled  by  putting  in  a  small  amount  of 
mortar  at  one  time,  using  the  point  of  a  small  trowel  for  compacting  in  the  molds. 
Mortar  was  put  into  the  molds  four  times  in  filling,  the  last  addition  bringing  the 
surface  of  the  briquet  slightly  above  the  top  of  the  mold,  when  it  was  troweled  off 
perfectly  true  with  the  top  of  the  mold.  No  ramming  of  the  mortar  in  the  molds 
was  ever  resorted  to  In  compacting  the  mortar,  and  the  briquets  received  all  the 
pressure  in  molding  from  the  upper  side.  Immediately  after  being  molded  they  were 
placed  in  the  damp  closet  for  twenty -four  hours,  after  which  time  tiiey  were  immersed 
in  water  at  62°  F.,  where  they  were  kept  until  broken.  Table  1  A,  accompanying  this 
report,  shows  some  results  obtained  with  Sandusky  Portland  cement.  Medusa  brand. 
Tables  1  B  to  5  B,  inclusive,  show  results  of  tests  made  with  Lagerdorfer  Portland 
cement  and  Milwaukee  natural  cement.  Sheet  6  B  is  intended  to  show  a  comparison 
of  the  same  barrels  of  cement  at  different  ages,  the  barrels  having  been  resampled 
after  being  carried  over  in  the  warehouse  from  the  previous  season.  These  sample 
tests  have  been  selected  with  regard  to  barrel  enumeration  and  without  re^purd  to 
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the  reBolts  obtained,  so  as  to  give  a  fair  average  of  the  values  of  results.    Sinoe 
July  1, 1896,  the  following  work  has  been  performed  in  cement  testing: 

Briqnets  molded 7,610 

Briquets  broken 7, 765 

Tests  for  fineness 102 

Tests  for  time  of  setting 603 

Cubes  molded 49 

Constant  volume  tests 608 

Briqnets  on  hand  for  future  dates 1,345 

Some  tests  have  been  made  with  the  stone  used  in  the  conorete,  and  comparisons 
instituted  with  other  local  stones  to  show  their  relative  value  for  this  class  of  work. 
The  stone  used  in  the  concrete  is  a  quartzite,  varyinj^  in  color  from  light  gray  to 
dark  blue.  From  a  number  of  tests  made  with  this  stone,  the  average  specific 
gravity  was  determined  at  2.669,  and  the  average  weight  per  cubic  foot  at  166.213 
pounds.    Sandstone  fiom  local  quarries  showed  specific  gravity  2.365,  aud  weight 

{»er  cubic  foot  147.831  pounds.  Specimens  of  granite  from  a  quarry  located  on  the 
ake  shore  above  Presque  Isle  Point  showed  specific  gravity  2.670,  and  weight  per 
cubic  foot  166.89  pounas.  An  average  of  samples  of  the  natural  cement,  as  used  in 
the  monolithic  work  of  the  superstructure,  showed  specific  gravity  2.392,  and  weight 
per  cubic  foot  149.50  pounds ;  percentage  of  absorption  after  sixteen  days  in  water, 
2.72  per  cent. 

MicroscopicaL examinations  have  been  made  of  sand  obtained  from  all  of  the  mor- 
tars used  in  the  concrete  on  this  work,  and  the  fact  revealed  that  the  particles  are 
well  coated  with  cement  in  every  instance. 

Some  interesting  investigations  are  being  made  at  the  present  time  to  determine 
the  relative  value  for  constructive  purposes  of  a  Portland  cement  mortar  to  cost  the 
same  as  the  mortar  on  natural  cement,  which  is  used  on  concrete  construction  on 
the  superstructure.  A  record  is  kept  of  all  tests  made  with  cements  and  other  mate- 
rials, which  would  be  entirely  too  voluminous  to  embody  in  a  report,  and  samples 
of  this  work  have  been  selected  with  a  view  to  condensing  as  much  as  possible  the 
information  obtained. 

SUPPLEMENTAL. 

After  the  close  of  the  working  season,  acting  under  your  instructions,  plans  and 
drawings  were  made  for  the  construction  of  foot  blocks  of  concrete  to  be  made  dur- 
ing the  winter  season  of  1896-97,  and  used  in  the  construction  of  the  conorete  super- 
structure during  the  working  season  of  1897. 

These  blocks  were  intended  to  form  the  exposed  part  of  the  Rubaqueous  foundation 
on  the  lake  side,  and  are  placed  under  the  large  monoliths,  their  outer  ends  resting 
on  and  flush  with  the  face  of  the  wall  timbers  of  the  crib  on  the  lake  side. 

The  primary  object  of  this  construction  is  to  avoid  the  difficultv  experienced  in 
placing  subaqueous  concrete  on  the  exposed  lake  front,  the  generally  turbulent  con- 
oition  of  the  lake  interfering  very  seriously  with  placing  this  concrete  in  such  a 
manner  as  to  insure  good  work.  Figures  1  and  2,  Sheet  F,  show  a  plan  and  eleva- 
tion of  these  blocks  with  their  dimensions.  The  grooves  or  trapezoidal  cross  section 
shown  in  the  drawings  (figures  1  and  2)  are  intended  to  serve  two  purposes,  prima- 
rily, for  using  chains  in  nandling  the  blocks,  and  secondarily,  to  be  filled  with 
cement  grout  after  the  blocks  are  placed  for  the  purpose  of  keying  them  perma- 
nently. The  top  of  the  block  being  below  the  normal  lake  level  during  the  working 
season,  the  grout  will  be  introduced  into  the  grooves  by  using  a  bag  or  sleeve, 
which,  after  being  placed  in  the  well  formed  by  the  grooves  in  two  contiguous 
blocks,  will  be  expanded  by  being  filled  with  the  cement  grout,  thus  preventing  the 
wash  which  would  otherwise  occur  through  the  joints  and  insuring  a  solid  key  of 
cement.  The  dovetailed  recess  shown  in  the  rear  end  of  the  block,  fig.  2,  Sheet  F, 
is  intended  to  unite  them  in  a  solid  and  permanent  manner  to  the  concrete  founda- 
tion, which,  as  shown  in  fig.  3,  Sheet  F,  is  built  to  the  same  elevation  as  the  top  ot 
the  block  and  carried  across  to  the  harbor  side.  Figure  4,  Sheet  F,  shows  a  perspec- 
tive view  of  the  foot  blocks  and  foundation  in  place  with  the  monoliths  superimposed. 

The  construction  of  these  blocks  having  been  determined  upon,  during  the  month 
of  November,  1896,  a  concrete  shed  40  by  60  feet  was  constructed.  This  Building 
was  framed  of  very  light  stuff,  the  walls  and  roof  were  covered  with  1-inch  ship- 
lapped  hemlock  boards,  and  these  again  covered  with  tarred  paper  held  in  place  by 
4-inch  battens.  The  result  was  a  buildine  which  excluded  the  air  in  a  very  effective 
manner,  being  easily  heated  by  a  wood-burning  stove  of  barrel  pattern  24  by  48 
Inches,  made  of  No.  10  sheet  steel.  Water  was  brought  into  the  buildine  through  a 
f-inch  pipe  connected  with  the  city  main  and  was  made  to  flow  through  a  coU  in 
the  stove  and  into  barrels,  which  were  conveniently  placed  for  using  the  water  in 
thawing  out  frozen  material  and  tempering  the  water  used  in  mixing  the  oement. 
A  heavy  floor  composed  of  12  by  12  inch  timber  from  the  old  superstructure  of  the 
breakwater  and  covered  with  2  by  8  inch  plank  dressed  on  one  side,  formed  the  bot- 
tom for  the  concrete  molds.    Four  molds  were  made^  consisting  each  of  four  pieces 
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framed  of  6  by  6  inch  and  4  by  4  inch  pine  and  lined  with  3  by  8  inob  plank  dressed 
on  one  side.  Two  strips  of  trapezoiaai  cross  section  were  laid  on  tne  floor  inside 
the  molds,  and  four  more  of  the  same  description  were  lightly  nailed  to  the  sides  of 
the  mold  for  forming  the  grooves,  as  shown  m  flenres  1  and  2,  Sheet  F. 

The  core  ased  for  forming  the  dovetail  in  the  end  of  the  blocks  was  made  in 
three  wedge-shaped  piecefiy  the  central  wedge  having  its  base  against  the  inside  of 
the  end  piece  of  the  mold  and  the  two  ontside  wedges  with  their  bases  in  the  oppo- 
site direction.  When  the  form  was  removed  the  central  wedge  was  easily  knocked 
out,  allowing  the  other  two  sections  of  the  core  to  come  away  easilv.  By  means  of 
a  small  block  lightly  nailed  to  the  base  of  the  core  a  recess  was  molded  at  the  base 
of  the  dovetail  to  provide  for  lifting  the  blocks  with  a  hydraulic  Jack  when  the 
time  arrived  for  moving  them  from  the  floor.  The  top  of  the  mold  consisted  of  8 
bv  8  inch  pJank  nailed  to  heavy  battens  of  6  by  6  inch  pine,  and  when  the  mold  was 
filled  with  concrete  well  compacted  with  36-poand  iron  rammers,  in  such  a  manner 
that  the  concrete  was  a  little  more  than  flash  with  the  top  of  the  mold,  the  heavy 
top  piece  was  laid  on  and  well  rammed  down,  giving  a  perfectly  true  face  to  the  top 
of  the  block. 

The  materials  nsed  in  the  construction  of  these  blocks  consisted  of  Portland 
cement  (Lagerdorfer,  Eiffel  Tower  brand),  stone  screenings  which  would  pass  a 
f-inch  sieve,  and  lake  sand  passing  No.  10  sieve.  The  stone  screenings  were  used 
because  they  could  be  purchased  at  a  lower  price  than  the  broken  stone  or  larger 
size.  The  screenings  weighed  92  pounds  per  cubic  foot  and  contained  45.11  per  cent 
of  voids. 

The  sand  was  lake  shore  sand  and  contained  82  per  cent  of  voids,  100  per  cent 

gassing  No.  10  sieve,  93.70  per  cent  passing^  No.  20  sieve,  52.55  per  cent  passing  No. 
}  sieve,  and  11.30  per  cent  passing  No.  50  sieve. 

The  stone  screenings  showed  24.18  per  cent  passing  No.  10  sieve.  From  these 
characteristics  of  the  stone  and  sand,  coupled  with  the  use  for  which  this  concrete 
is  intended,  the  proportions  of  materials  to  be  used  in  one  cubic  yard  of  con- 
crete were  determined  to  be — 


Qiumtity. 

Weight. 

St-oTift  ■crMninn  .....••■..•••.•.■....•■«>>*-r--r.<-r*. .»-..•.....•... «•..!- *.*....... 

Oubie/$sL 

12.18 
0.85 

Pounds, 

2,484 

1,218 

540 

Sand • 

45.53 

Then  the  contraction  in  mixing  will  be  represented  by  45.53—27=18.53,  or  40.69  per 
cent. 

With  the  sand  and  stone  perfectly  dry,  the  theoretical  amount  of  water  as  deter- 
mined was  8  per  cent  for  the  sand  and  21  per  cent  for  the  cement,  but  as  a  matter  of 
fact,  both  sand  and  screenings  having  been  saturated  by  the  autumn  rains  and  then 
frozen  hard,  rendered  the  use  of  any  formula  in  this  respect  useless.  In  a  few  cases 
ideal  mixtures  of  concrete  were  made  without  the  addition  of  any  water  whatever. 

The  proportion  of  cement  to  the  dry  ingredients  in  this  concrete  is  1  to  6.855  by 
weight  and  1  to  6.167  by  bulk. 

The  cost  of  material  per  cubic  yard  is  as  follows: 

27  cubic  feet  stone  screenings,  at  $1.10  per  cubic  yard $1.10 

12.18  cubic  feet  sand,  at  45  cents  per  cubic  yard 203 

540poundsPortlandcement,  at  $2.75  per  barrel...... 3.91 

5.213 

The  cost  of  labor  and  material  from  actual  time  and  quantities  is  as  follows  for 
making  40  blocks : 

Superintendence $42.66 

Labor,  1,000  hours,  at  $0,125  per  hour '- 125.00 

Watchman 29.15 

Labor,  cutting  and  hauling  wood 23.80 

$220.61 

126  barrels  Portland  cement,  at  $2.75 346.50 

88.9  cubic  yards  screenings,  at  $1.10 ^-79 

40.1  cubic  yards  sand,  at  45  cents ^S*2f 

5  gallons  oil^  at  65  cents.. .r.... 3.26 

^.19 
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Cost  per  cubic  yard  as  demonstrated  by  the  fiw^goiiig  statemeBt,  $686.19-:- 88.9= 
$7,718. 

If  to  this  be  added  10  per  cent  of  the  folio  wing  items  of  cost,  we  will  have- 
Labor  and  material  construotinff  concrete  shed $348.70 

Labor  on  floor  for  concrete  molds 64.25 

Material  for  coyering  floor 87.33 

Labor  on  fonr  molds  for  foot  blocks 82.96 

Material  Qsed  for  molds 42.33 


•460.56 

Total  oost  per  onbio  yard,  $46.06  +  686.19  -r-  88.9=$8.236. 

The  work  of  molding  was  commenced  on  December  24, 1896.  and  continned  with- 
out intermission  on  working  days  nntil  January  27, 1897,  InolnsiTe;  in  which  time 
28  of  the  blocks  were  completed.  From  January  27  to  February  11, 1887,  incluaire, 
a  storage  track,  turntable,  gaUows  frame,  a  hearr  four-roller  truck,  and  a  windlass 
were  constructed.  Within  the  same  period  10  blocks  were  removed  from  the  oon- 
crete  shed  and  placed  on  the  storage  track,  to  give  necessary  spaee  in  the  shed  for 
additional  blocks.  The  work  of  moldinji;  was  resumed  on  February  13  and  oontinued 
until  February  26,  inclusive,  in  which  tune  12  blocks  were  completed,  making  a  total 
of  40  blocks.  Three  laborers  performed  all  of  the  labor  in  making  these  blooks,  and 
a  part  of  the  time  of  the  overseer  and  watchman  is  charged  to  the  oosi.  A  half 
day  was  ffenerally  required  to  mix  and  mold  one  block,  the  remainder  being  devoted 
to  removing  and  settinj^  the  forms  and  keeping  up  the  supply  of  materiaL  Of  oourse 
all  material  from  the  bins  was  at  all  times  in  a  frozen  oonaicion  and  had  to  be  thawed 
out  with  hot  water  before  mixing.  Hence  it  was  important  to  keep  a  supply  suffl- 
eient  for  a  few  days'  work  in  the  shed  to  give  necessary  time  for  expelling  tno  fhwt. 
The  interior  of  the  concrete  shed  was  very  evenly  maintained  at  a  temperature  rang- 
ing from  50^  to  65^  F.  It  was  a  part  of  the  dufy  of  the  watchman  to  keep  the  fin 
at  night,  and  he  also  elevated  a  block  each  niffht  with  hydraulic  Jack  to  the  required 
elevation  for  placing  the  block  truck  in  posinon  when  the  time  arrived  for  movinjg^ 
it.  Samples  of  concrete  were  obtained  from  the  mixture  for  each  block,  and  9  bri- 
quets were  made  from  each  sample,  to  be  broken  in  sets  of  three  at  seven  days, 
twenty-eight  days,  and  six  months*  respectively.  One  hundred  and  twenty  briquets 
broken  at  seven  days  showed  a  mean  tensile  strengtii  per  square  inch  of  153.8  pounds, 
and  120  briquets  broken  at  twenty-eight  davs  showed  a  mean  tensile  strength  of 
234.9  pounds.  From  each  sample  a  6-inoh  cube  of  oonorete  was  also  molded  to  be 
used  for  future  tests. 

The  specific  gravity  of  this  concrete  as  molded  is  2.481,  and  weight  per  eubio  fbot 
150.81  pounds.  The  average  of  40  tests  made  to  determine  the  percentage  of  absorp- 
tion gives  a  result  of  2.443  per  cent. 

The  blocks  which  were  removed  firom  the  oonorete  shed  in  the  month  of  February 
were  all  upward  of  28  days  old  at  the  time  of  removal.  The  outside  temperature 
during  the  month  of  February  ranged  firom  —8  ^^  to  -f-  40^^  F.  From  many  tests  made 
with  samples  of  this  oonorete  it  is  Delieved  that  no  permanent  change  of  volume  will 
occur  from  tteeziskg  temperatures  after  it  is  7  days  old.  At  the  date  of  this  writing 
28  of  the  blocks  have  been  placed  in  position  in  the  work.  All  of  the  mechanical 
devices  designed  and  built  for  handling,  transporting,  and  setting  them  have  worked 
verv  suoceeuully.  The  preparation  of  the  crib  for  their  reception  is  shown  in  fig. 
8,  Sheet  F.  Great  care  is  exercised  in  forming  a  level  floor  of  stone  under  the  blocks 
so  as  to  insure  a  solid  bearing  on  the  stone  in  the  cribs  as  well  as  the  wall  timber  on 
the  front  and  the  timber  placed  on  the  rear  end  of  the  block.  This  work  has  not 
presented  as  much  diflioulty  as  was  anticipated,  bat  the  very  oold  and  backward 
season  with  the  accompaniment  of  much  rough  water  rendered  the  progress  of  set- 
ting the  blocks  slower  than  it  would  have  been  with  reasonably  good  weather.  The 
enerienee  acquired  in  setting  these  blocks  suggests  the  expediency  of  performing 
all  of  this  work  along  with  the  subaqueous  loundation  in  one  season^  and  con- 
structing the  large  monoliths  during  the  succeeding  season.  By  this  method  the 
best  conditions  of  weather  and  water  might  be  obtained  and  the  work  greatly  expe- 
dited thereby.  The  work  of  setting  the  blocks  referred  to  as  being  in  plaee  as  well  as 
preparing  the  foundation  Tor  them  was  performed  between  May  27  and  June  15  as 
the  weather  would  permit,  and  the  temperature  of  the  lake  water  was  fh>m  38^  to 
40^  F.,  with  temperature  of  air  from  34^  to  55P  F. 

It  will  be  readily  understood  that  such  conditions  are  very  unfavorable  to  mibma- 
rine  work  on  account  of  the  hardship  to  men  engaged  in  it. 

Plate  No.  62  shows  the  interior  of  the  concrete  shed  as  it  appeared  during  the 
winter  season,  while  the  work  of  molding  was  in  progress.    Plate  No.  56  illustrates 

*This  expenditure  is  common  to  the  whole  block  structure,  and  as  there  are  888 
more  blooks  to  be  made,  the  oost  per  oubio  yard  will  be  materially  redaood.— O.  B.  S. 
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CONSTRUCTION  OF  THE  CONCRETE  SUPERSTRUCTURE  TO  BREAKWATER,   MARQUETTE,   MICHIGAN. 
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the  method  of  removing  the  truck  from  under  the  hlooks  hy  means  of  the  gallows 
frame  and  hydrauUc  Jack.  The  hlpcks  are  transported  out  to  the  work  on  oars  over 
a  36-inch  gauge  track  laid  on  the  parapet  of  the  concrete  superstructure  and  then 
set  in  place  hy  a  portable  derrick  of  15  tons  capacity.  This  derrick  is  also  utilized 
for  pulling  dmt  bolts  in  preparing  the  foundation.  Plate  No.  80  shows  the  men  at 
work  preparing  the  foundation  for  the  blocks.  As  shown  in  that  view,  a  part  of  the 
superstructure  of  timber  and  stone  has  been  removed  from  the  lake  front  back  to 
the  first  row  of  longitudinal  ties  and  to  a  depth  of  1  foot  below  the  low- water 
datum,  which  means  about  2  feet  below  the  normal  lake  level  in  the  working  season. 
That  portion  of  the  superstructure  which  has  not  been  removed  serves  as  a  platform 
from  which  the  derrick  can  be  operated.  Plates  Nos.  75, 77, 78, 79,  and  82  show  dif- 
ferent movements  in  the  operation  of  setting  the  blocks  in  place.  Notes  on  Sheet  F 
give  the  cubical  volume,  weight,  etc.,  of  the  blocks. 

The  concrete  composing  the  blocks  resembles  granite  in  appearance  and  is  suffi- 
ciently hard  to  resist  wear  and  abrasion  from  the  chains  in  handling.  It  is  believed 
that  this  method  of  oonstruction  will  prove  efficacious  and  satisfactory,  especially  if 
the  summer  weather  can  be  utilized  for  block  setting. 

All  of  the  work-in  connection  with  the  construction  of  the  oonorote  superstructure 
to  the  breakwater  has  been  performed  by  hired  labor.  No  accidents  involving  any 
serions  ii^ury  to  employees  or  loss  of  property  have  occurred,  and  no  violations  of 
the  laws  of  the  United  States  pertaining  te  navigable  waters  have  been  observed, 
other  than  some  of  a  minor  character,  which  have  already  been  reported. 
Very  respectfully,  your  obedient  servant, 

OlARBNCE  COLBMAN. 

A$9i8ta%t  Eugtnur, 

M^J.  Clinton  B.  Sbars, 

Corj^s  o/Engineari,  U,  8,  Am 
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Cement. 

Sand. 

Time  of 

Flneneu. 

Fineness. 

•etting. 
to  bear 

c 

^ 

J^HA. 

A-inch 

wire 
weighing 
1  pound. 

Per  cent 

Percent 

TTItiil. 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

^raf 

"SrlSf 

•3^5? 

^^' 

^St.'l^ii^ 

^Sf 

•ieye. 

sieve. 

sieve. 

sieTOw 

slere. 

sieve. 

FtrH   Mh{p> 

' 

ment. 

JfiniitM. 

66 

Portland 

85 

08.08 

90 

Lake... 

100 

92.65 

97.86 

10.87 

106 

do 

105 

98.09 

90 

....do... 

100 

92.65 

67.36 

10.87 

166 

do 

180 

98.09 

90 

....do... 

100 

92.66 

67.86 

10.87 

206 

do 

195 

98.68 

90 

....do... 

100 

92.65 

67.36 

10.37 

266 

do 

135 

98.40 

88.80 

....do... 

100 

92.65 

67.86 

10.87 

806 

do 

150 

98.86 

91.79 

....do... 

100 

92.65 

67.86 

10.37 

866 

do 

Second  thip- 
ment. 

72 

96.63 

89.50 

....do... 

100 

92.66 

67.86 

10.87 

60 

Portland 

146 

98.09 

90 

Lake... 

100 

92.66 

67.86 

10.87 

100 

do 

120 

98.09 

00 

....do... 

100 

92.65 

67.86 

10.87 

150 

do 

146 

98.69 

90 

....do... 

100 

92.66 

67.86 

10,37 

200 

do 

150 

98.09 

90 

....do... 

100 

92.66 

67.86 

10.87 

7M 

do 

98.09 
98.69 

90 
90 

....do... 
....do... 

100 
100 

92.65 
92.66 

67.86 
67.36 

10.87 

300 

do 

180 

10.87 

360 

do 

160 

98.69 

90 

....do... 

100 

92.65 

67.36 

10.87 

400 

do 

98.69 
98.69 

90 
90 

....do... 
....do... 

100 
100 

92.65 
02.66 

67.36 
67.36 

10.87 

460 

do 

10.87 

500 

do 

98.69 
98.09 
98.69 

90 
90 
90 

....do... 
....do... 
....do... 

100 
100 
100 

92.65 
92.66 
92.65 

67.36 
67.36 
67.36 

10.87 

VW 

do 

10.87 

000 

do 

145 

10.87 

860 

do 

00 

96.69 

90 

....do... 

100 

02.66 

67.86 

10.87 

700 

do 

98.69 
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90 
00 

....do... 
....do... 

100 
100 

92.66 
92.65 

67.86 
57.36 

10.87 

760 

do 

85 

10.87 

800 

....  .do  .•••••. 

98.69 

00 

....do... 

100 

92.66 

67.36 

10.87 
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Concrete  eupereiructure  to  breaktoater  at  Marquette,  Jfioft.— Continued. 
CBMBNT  TESTING,  1S05.-GHAKACTERISTICS  OF  CEMENT  AND  SAKD-Contlniiad. 


Kind  of 
cement. 

Briqueta. 

1 

11 

Water  aa 

percent 

of  dry 

Ingre- 

dienta. 

Aice  7  daya. 

Age  28  daya. 

i 

Date 
made. 

Tensile  strength. 

II 

Date 
made. 

Tenaile  atrength. 

If 

Mean. 

High, 
eat. 

Low- 
eat. 

Mean. 

HJj|b- 

Low. 
eat. 

First 

56 

Portland. 

10 

6,  6.96 

158 

194 

82 

«.  5,95 

282 

250 

218 

105 

....do.... 

10 

6.  1,95 

120 

140 

100 

«.  1,95 

198 

286 

147 

166 

....do.... 

10 

5.29,95 

125 

155 

86 

5.29,95 

185 

225 

168 

ao5 

....do.... 

10 

5.27,96 

87 

122 

70 

5.27,96 

167 

186 

144 

255 

....do.... 

10 

6.24,95 

79 

110 

35 

5.24,95 

138 

168 

104 

805 

....do.... 

10 

5,23,95 

110 

134 

85 

5,23.95 

219 

290 

136 

855 

....do.... 

Second 
thipment. 

10 

6.20,96 

140 

170 

92 

'' 

6,20.96 

186 

154 

120 

60 

Portland. 

10 

8,  9,96 

189 

108 

110 

9.  7,96 

216 

244 

196 

100 

....do.... 

10 

8.  9,95 

206 

229 

166 

9,  9.95 

281 

260 

210 

160 

....do.... 

10 

8,12,96 

168 

189 

183 

9,10.96 

292 

880 

256 

200 

....do.... 

10 

8,14,95 

145 

186 

120 

9.11,96 

280 

270 

200 

260 

....do.... 

10 

8. 14.95 

158 

180 

90 

9.18.96 

196 

263 

174 

800 

— do  .... 

10 

8,15,95 

128 

146 

92 

9,20,95 

209 

260 

174 

350 

....do.... 

10 

8,16,95 

163 

216 

122 

9.24,95 

802 

866 

240 

400 

....do.... 

10 

8.16,95 

149 

170 

120 

10,  3,95 

827 

402 

290 

460 

....do.... 

10 

8.20,95 

148 

179 

122 

10.  4.95 

274 

809 

240 

600 

....do.... 

10 

8,20.96 

140 

162 

128 

10.  5,96 

268 

814 

212 

660 

....do.... 

10 

8.21,96 

173 

184 

150 

10,  7,95 

252 

290 

224 

600 

....do.... 

10 

8.22,95 

99 

120 

79 

10,  9,95 

244 

284 

184 

060 

....do.... 

10 

8.22,95 

101 

126 

86 

10, 10. 95 

303 

320 

254 

700 

....do.... 

30 

8.28,95 

154 

190 

122 

10,11,95 

255 

320 

180 

750 

....do.... 

10 

8.24,95 

234 

266 

180 

10,17,95 

823 

370 

280 

800 

....do.... 

10 

8.24,95 

218 

271 

180 

10,19,95 

251 

800 

210 

Kind  of 
cement. 

Briqueta. 

1' 

1 

R^na 

ixlca. 

^ 

Age  6  montlia. 

Percent- 
age of 
inoreaso 

Bate 

Tenaile  atrength. 

H 

6 

g  g  liittinstle 

i 

made. 

Mean. 

Higheat. 

L< 

>weat. 

0  « 

strength. 

1 

Firtt 

66 

Portland. 

«,  B,» 

287 

260 

220 

5 

49 

66 

M. 

Mednsa    brand 

San. 

dusky  ce 

ment. 

105 

....do.... 

«.  1,96 

210 

262 

190 

5 

75 

65 

M. 

Do. 

155 

....do.... 

6.29,05 

157 

188 

126 

5 

25.6 

65 

M. 

Do. 

205 

....do.... 

6,27,95 

889 

890 

285 

5 

289.7 

65 

M. 

Do. 

256 

....do.... 

5,24,05 

845 

860 

340 

5 

336.7 

65 

M. 

Do. 

805 

....do.... 

5,23,96 

818 

846 

240 

6 

189.1 

65 

M. 

Do. 

855 

....do.... 

Second 
skipmenL 

6.20,95 

882 

886 

879 

6 

172.9 

66 

M. 

Do. 

60 

Portland. 

».  7.96 

254 

838 

190 

82.7 

66 

M. 

Do. 

100 

....do.... 

0.  9,96 

287 

836 

247 

40 

66 

M. 

Do. 

150 

....do.... 

9,10,95 

807 

836 

273 

83.3 

05 

M. 

Do. 

200 

....do.... 

9.11,96 

277 

810 

240 

91 

05 

M. 

Do. 

250 

....do.... 

9.18,95 

264 

286 

224 

67.1 

65 

M. 

Do. 

800 

....do.... 

9,20,95 

283 

371 

220 

121.1 

65 

M. 

Do. 

360 

....do.... 

9.24,95 

355 

888 

300 

117.8 

65 

M. 

Do. 

400 

....do.... 

10.8,95 

434 

472 

421 

101.3 

65 

M. 

Do. 

450 

....do.... 

10,4,95 

874 

430 

348 

152.7 

65 

M. 

Do. 

500 

....do.... 

10,5,95 

840 

406 

266 

142.9 

65 

M. 

Do. 

650 

....do.... 

10,7,95 

865 

414 

334 

111 

65 

M. 

Do. 

600 

....do.... 

10,0,95 

333 

441 

257 

236.4 

66 

M. 

Do. 

660 

....do.... 

10,10,95 

446 

473 

397 

341.6 

65 

M. 

Do. 

700 

....do.... 

10,11,95 

863 

422 

294 

135.7 

66 

M. 

Do. 

760 

....do.... 

10, 17, 05 

869 

417 

814 

53.4 

66 

M. 

Do. 

800 

....do.... 

10,10,96 

483 

506 

460 

126.8 

66 

M. 

Do. 
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Cement. 

Sand. 

t 

Time 
of  getting. 

Fineneai. 

Fineneas. 

«s 

f 

§1 

4 

f'i 

h 

!• 

s. 

!• 

M 

h 

■8 

Kind. 

El 

1! 

^  6 

Kind. 

11 

Si 

II 

6 

oi^ 

^^ 

^^ 

fej^ 

8» 

^^ 

r 

1 

^ 

9^ 

H 

H 

A4 

A4 

A4 

(k 

Ai 

P4 

a 

b 

# 

d 

# 

/ 

9 

h 

i 

* 

1 

m 

n 

Min. 

Min. 

«o 

Portland.... 

102 

312 

99.70 

92.06 

Lake... 

100 

93.70 

52.55 

11.80 

10 

00 

do 

192 

312 

99.70 

92.06 

....do... 

"100 

93.70 

52.55 

11.80 

10 

«0 

do 

192 

812 

99.70 

92.06 

....do... 

100 

93.70 

52.25 

11.80 

10 

100 

do 

176 

309 

99.70 

92.06 

....do... 

100 

93.70 

52.65 

11.80 

10 

100 

do 

176 

809 

99.70 

92.06 

....do... 

100 

93.70 

52.55 

11.80 

10 

100 

do 

176 

309 

99.70 

92.06 

....do... 

100 

93.70 

52.56 

11.30 

10 

IflO 

Katiiral 

23 

55 

90.15 

80.72 

....do... 

100 

93.70 

52.56 

11.80 

18.18 

IflO 

do 

23 

55 

90.15 

80.72 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

160 

do 

28 

56 

9U.15 

80.72 

....do... 

100 

93.70 

52.55 

11.80 

12.60 

200 

.....do  ...... 

29 

59 

90.15 

80.72 

....do... 

100 

93.70 

52.65 

1L30 

18.18 

200 

do 

29 

59 

90.15 

80.72 

....do... 

100 

93.70 

52.55 

11.30 

12.50 

200 

do 

29 

59 

90.15 

80.72 

....do... 

100 

98.70 

52.56 

11.80 

12.50 

260 

Portland.... 

130 

277 

99.37 

91.31 

....do... 

100 

93.70 

52.65 

11.30 

10 

260 

do 

130 

277 

99.37 

91.31 

....do... 

100 

93.70 

62.55 

11.80 

10 

260 

do 

130 

277 

99.37 

91.31 

....do... 

100 

98.70 

52.55 

11.80 

10 

300 

Natural 

23 

53 

89.76 

77.90 

....do... 

100 

93.70 

58.55 

11.30 

18.18 

800 

do 

23 

53 

89.76 

77.90 

....do... 

100 

83.70 

52.56 

11.30 

12.50 

300 

do 

23 

53 

89.76 

77.90 

....do... 

100 

98.70 

52.56 

11.30 

12.50 

360 

do 

51 

71 

89.07 

78.96 

....do... 

100 

93.70 

52.55 

11.80 

18.18 

360 

do 

61 

71 

89.07 

78.95 

....do... 

100 

98.70 

52.55 

11.80 

12.50 

360 

do 

61 

71 

89.07 

78.95 

....do... 

100 

98.70 

58.66 

11.80 

12.50 

400 

do 

48 

71 

91.59 

79.87 

....do... 

100 

93.70 

62.55 

1L80 

18.18 

400 

do 

48 

71 

91.59 

79.87 

....do... 

100 

93.70 

52.56 

11.80 

12.60 

400 

do 

48 

71 

91.59 

79.87 

....do... 

100 

93.70 

62.55 

1L80 

12.50 

460 

do 

22 

67 

94.37 

77.61 

....do... 

100 

93.70 

52.55 

11.80 

18.18 

460 

do 

22 

67 

94.87 

77.61 

....do... 

100 

93.70 

52.56 

11.80 

12.50 

460 

do 

22 

67 

94.87 

77.61 

....do... 

100 

93.70 

52.55 

11.80 

12.50 

600 

do 

29 

79 

93.43 

78.50 

....do... 

100 

93.70 

52.56 

11.80 

18.18 

600 

do 

29 

79 

93.43 

78.50 

....do... 

100 

93.70 

52.66 

1L80 

12.50 

600 

do 

29 

79 

93.43 

78.50 

....do... 

100 

93.70 

52.55 

11.80 

12.50 

660 

Portland,... 

95 

202 

98.98 

93.34 

....do... 

100 

93.70 

52.66 

11.80 

10 

560 

do 

95 

203 

98.98 

93.34 

....do... 

100 

93.70 

52.55 

11.80 

10 

560 

do 

96 

202 

96.98 

93.34 

....do... 

100 

93.70 

52.56 

11.80 

10 

600 

Natural 

38 

62 

94.57 

80.87 

....do... 

100 

93.70 

52.55 

11.80 

18.18 

600 

....do 

38 

62 

94.57 

80.87 

....do... 

100 

93.70 

52.56 

11.80 

12.50 

600 

do 

88 

62 

94.57 

80.87 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

660 

do 

30 

56 

94.76 

81.43 

....do... 

100 

93.70 

52.55 

11.80 

18.18 

660 

do 

30 

66 

94.76 

81.43 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

660 

do 

30 

66 

94.76 

81.43 

....do... 

100 

93.70 

52.55 

11.30 

12.50 

700 

do 

40 

65 

93.85 

81.02 

....do... 

100 

93.70 

52.55 

11.30 

18.  U 

700 

do 

40 

65 

93.85 

81.02 

....do... 

100 

93.70 

52.55 

11.30 

12.50 

700 

do 

40 

66 

93.86 

81.02 

....do... 

100 

93.70 

52.55 

11.80 

12.50 

760 

do 

40 

66 

93 

80.43 

....do... 

100 

93.70 

52.66 

11.80 

18.18 

760 

do 

40 

55 

93 

80.43 

....do... 

100 

93.70 

52.55 

11.80 

12.50 

760 

do 

40 

55 

98 

80.43 

....do... 

100 

93.70 

52.55 

1L30 

13.50 

800 

do 

24 

43 

92.03 

77.14 

....do... 

100 

93.70 

52.55 

11.30 

18.18 

800 

do 

24 

43 

92.03 

77.14 

....do... 

100 

93.70 

62.56 

11.30 

12.50 

800 

do 

24 

43 

92.08 

-77.14 

....do... 

100 

93.70 

52.55 

1L30 

12.60 

860 

do 

20 

36 

93.97 

81 

....do... 

100 

93.70 

52.55 

11.30 

18.18 

860 

do 

20 

36 

93.97 

81 

....do... 

100 

93.70 

52.56 

11.30 

13.50 

860 

do 

20 

36 

93.97 

81 

....do... 

100 

93.70 

52.55 

11.80 

13.50 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

52.66 

11.80 

18.18 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

62.55 

11.80 

13.50 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

62.55 

11.80 

12.50 

960 

do 

28 

52 

93.51 

79.87 

....do... 

100 

93.70 

52.56 

11.30 

18.18 

960 

do 

28 

52 

93.51 

79.87 

....do... 

100 

93.70 

52.55 

11.80 

13.50 

960 

do 

28 

52 

93.51 

79.37 

....do... 

100 

98.70 

52.65 

11.80 

13.60 

1000 

do 

49 

59 

95.12 

82.01 

....do... 

100 

98.70 

52.55 

11.80 

18.18 

1000 

do 

49 

59 

95.12 

82.01 

....do... 

100 

93.70 

52.66 

1L80 

13.60 

1000 

do 

49 

59 

95.12 

82.01 

....do... 

100 

98.70 

52.56 

11.80 

12.50 

1040 

do 

25 

52 

95.50 

83.10 

....do... 

100 

93.70 

52.56 

11.80 

18.18 

1040 

do 

25 

52 

95.50 

83.10 

....do... 

100 

93.70 

52.55 

11.80 

12.60 

1040 

do 

26 

52 

96.50 

83.10 

....do... 

100 

93.70 

52.56 

11.80 

13.60 

1100 

do 

89 

61 

93 

80.02 

....do... 

100 

98.70 

52.56 

11.80 

18.18 

1100 

do 

89 

61 

93 

80.92 

....do... 

100 

98.70 

62.66 

11.80 

12.50 

U09 

do 

89 

61 

96 

80.92 

....do... 

100 

98.70 

62.66 

U.80 

13.60 
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Stud. 

if 

1 

EAd. 

Time 
of  setting. 

Flneneaa. 

Kind. 

FlneneM. 

1 

% 
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1 

1 

1 

Il 

P 

II 
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II 
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b 

c 

d 

• 
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9 

h 

J 

k 

I 

m 

n 

1140 

Natnral.... 

do 

do 

do 

do 

do 

do 

do   

do 

do 

do 

do 

do 

do 

do 

Portland.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do * 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Min. 

42 

42 

42 

89- 

89 

89 

69 

60 

60 

69 

69 

69 

49 

49 

49 

111 

111 

111 

138 

133 

133 

147 

U7 

147 

140 

140 

140 

196 

196 

196 

124 

124 

124 

160 

150 

160 

162 

162 

162 

171 

171 

171 

128 

123 

123 

148 

143 

143 

222 

222 

222 

180 

180 

180 

169 

169 

169 

187 

187 

187 

208 

208 

208 

219 

219 

219 

Min. 

67 

67 

67 

81 

81 

81 

88 

89 

89 

86 

86 

86 

90 

90 

90 

256 

266 

266 

228 

228 

228 

800 

800 

800 

Lake  ... 
...-do ... 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

93.70 
93.70 
03.70 
03.70 
93.70 
03.70 
08.70 
03.70 
93.70 
98.70 
03.70 
03.70 
98.70 
93.70 
03.70 
08.70 
08.70 
98.70 
98.70 
98.70 
03.70 
03.70 
08.70 
03.70 
03.70 
03.70 
03.70 
98.70 
08.70 
08.70 
08.70 
08.70 
08.70 
03.70 
03.70 
03.70 
08.70 
03.70 
03.70 
03.70 
03.70 
08.70 
03.70 
08.70 
08.70 
03.70 
98.70 
03.70 
03.70 
93.70 
03.70 
03.70 
03.70 
08.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
08.70 
03.70 
08.70 
03.70 
03.70 
03.70 

52.66 
62.66 
52.66 
52.56 
52.56 
62.55 
62.66 
52.56 
52.56 
52.55 
62.56 
52.55 
52.56 
52.56 
62.55 
62.66 
52.66 
62.56 
62.65 
52.56 
52.56 
62.65 
62.55 
62.65 
52.55 
52.66 
52.65 
52.56 
52.56 
52.56 
52.55 
52.66 
52.66 
62.66 
62.65 
62.65 
52.65 
52.56 
62.66 
62.55 
52.55 
62.65 
52.66 
62.55 
62.66 
52.56 
52.55 
52.55 
62.65 
62.55 
52.55 
52.65 
62.65 
52.55 
62.65 
52.65 
52.55 
52.65 
62.55 
52.55 
52.56 
62.55 
62.66 
62.56 
52.56 
52.66 

U.80 
11.80 
11.80 
11.30 
11.80 
11.30 
11.80 
1L30 
1L80 
11.80 
11.30 
11.80 
11.80 
11.30 
11.80 
11.30 
11.30 
11.80 
11.30 
U.80 
11.80 
11.80 
11.80 
1L80 
1L80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
11.30 
11.80 
11.80 
11.30 
11.80 
1L80 
11.30 
11.80 
1L80 
11.30 
11.80 
11.30 
1L80 
11.80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.80 
1L80 
U.80 
11.80 
11.80 
U.80 
1L80 
U.80 
U.80 
U.80 
IL80 
U.80 

u.ao 

U.80 

18.18 

1180 

;.. 

1^50 

1100 

....do  ... 

12.50 

1900 
1200 

laoo 

1260 

92.86 
92.86 
92.86 

70 
79 
79 

....do  ... 
....do... 
....do... 
..    do   .. 

18.18 
12.50 
12.50 
18.18 

1M0 

....do... 

12.30 

1260 

....do  ... 

12.50 

1800 
1800 

laoo 

1360 

92 
92 
92 

77.90 
77.00 
77.00 

....do... 
....do... 
....do... 
....do  ... 

1&18 
12.50 
12.50 
18.18 

1860 

do  ... 

12.50 

1860 

....do  ... 

12.60 

1400 
1400 
1400 
1460 

99.80 
99.80 
09.80 

92,17 
02.17 
02.17 

....do... 
....do... 
....do... 
do... 

10 
10 
10 
10 

1460 

do... 

10 

1460 

....do ... 

10 

1600 
1600 
1900 
1660 
1660 

99 
09 
99 

00.63 
00.63 
90.63 

....do... 
....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 
10 

1660 

do... 

10 

1600 
1600 
1600 
1660 

878 
878 
878 
203 
203 
203 
838 
888 
838 
884 
834 
834 
868 
868 
868 
808 
808 
808 
829 
829 
829 
816 
316 
816 
292 
292 
292 
281 
281 
281 
284 
284 
284 
296 
296 
296 
296 
296 
296 

99.46 
99.46 
99.46 

01 
91 
91 

....do... 
....do ... 
....do... 
....do  ... 

10 
10 
10 
10 

1660 

....do ... 

10 

1660 

....do ... 

10 

1700 
1700 
1700 
1760 

99.18 
99.  U 
00.18 

90 
00 
00 

....do ... 
....do... 
....do... 
....do ... 

10 
10 
10 
10 

1760 

....do... 

10 

1760 

do  ... 

10 

1800 
1800 
1800 
1860 

00 
09 

99 

00 
00 
00 

....do  ... 
....do... 
....do... 
....do ... 

10 
10 
10 
10 

1860 

....do... 

10 

1860 

do... 

10 

1000 
1000 
1000 
1060 

99 
99 
99 

01.81 
0L81 
01.81 

....do... 
....do... 
....do... 
do  ... 

10 
10 
10 
10 

1060 

....do... 

10 

1060 

....do  ... 

10 

2000 
2000 
2000 
2060 

99.16 
99.16 
99.16 

01.87 
0L87 
0L87 

....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

2060 

....do ... 

10 

2060 

do... 

10 

2100 
2100 
2100 
2160 

99.88 
09.38 
90.88 

98.04 
03.04 
03.04 

....do... 

....do... 

....do... 

.do  ... 

10 
10 
10 
10 

2160 

....do  ... 

10 

2160 

....do  ... 

10 

2200 
2200 
2200 

88.84 
08.84 
08.84 

90.83 
80.83 
90.83 

....do... 
..-.do... 
....do... 

10 
10 
10 
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Cement. 


Kind. 


l|L, 


Time, 
efielting. 


*r^ 


FInenese. 


Sand. 


Kind. 


Fineness. 


OS 


I 


a-9 

I 


2980 
2200 
2280 
2300 
2300 
2800 
2380 
2380 
2380 
2400 
2400 
2400 
2480 
2480 
2400 
2500 
2500 
2500 
2580 
2580 
2580 
2800 
2000 
2800 
2880 
2080 
2880 


Portland... 

....do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do  ..... 

....do 

....do 

Natural  ... 

....do 

.-..do 

....do 

....do  ...... 

do 

....do... 
....do... 
....do... 
....do... 
...do... 
...do... 
....do... 
....do... 
....do... 


Mln. 
184 
184 
184 
156 
156 
156 
170 
170 
170 
85 
86 
86 
64 
64 
64 
64 
64 
64 
80 
60 
60 
89 
60 
60 
62 
62 
62 


Jf in. 

H 
I 

128 
128 
128 
96 
96 
96 


100 
100 
100 
108 
108 
108 
105 
106 
106 


99.42 
99.42 
99.42 


92 
92 
92 


98.85 
98.85 
98.85 


88.84 
88.84 
88.84 


93 
93 
93 


80.59 
80.69 
80.59 


94.08 
94.08 
94.08 


82.29 
82.29 
82.29 


...do  . 
...do. 
...do . 
...do  . 
...do  . 
...do . 
...do. 
...do. 
...do  . 
...do. 
....do. 
...do. 
...do  . 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
....do  . 

..do. 

..do  . 

..do. 

..do. 

..do. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


98.70 
98.70 
93.70 
93.70 
98.70 
93.70 
93.70 
93.70 
93.70 
93.70 
98.70 
93.70 
93.70 
98.70 
93.70 
98.70 
93.70 
93.70 
93.70 
93.70 
93.70 
93.70 
93.70 
93.70 
98.70 
98.70 
93.70 


69.56 
52.55 
62.55 
52.55 
52.55 
62.55 
62.56 
52.56 
52.55 
52.55 
52.56 
62.66 
62.55 
62.55 
62.56 
62.56 
62.55 
62.56 
62.56 
62.65 
62.56 
52.56 
52.56 
52.66 
52.66 
62.65 
62.66 


11.80 
11.80 
U.30 
1L30 
11.30 
U.80 
1L80 
1L80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.30 
11.30 
11.30 
11.80 
11.30 
11.80 
11.80 
11.80 
11.30 
11.80 
1L30 
11.80 
11.80 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1&18 

12.50 

12.50 

18.18 

12.50 

12.50 

18. 18 

12.50 

12.60 

18.18 

12.60 

12.50 

18.18 

12.50 

12.60 


Kind  of 
oement. 


Date 
made. 


Age. 


Tensile  strength, 


Temperature. 


Bemarks. 


100 
100 
100 
180 
180 
160 


900 
900 
200 
260 
280 


Portland. 
....do... 
...,d»... 

....do... 
....do ... 
....do... 
Natural.. 
....do... 
...do... 


....do... 

....do... 

do ... 

Portland. 


7,18,96 
7,20,08 
7,22.96 


7.  8,96 
7,21,96 
7,22,96 
7,23,96 
8,18,96 
8.15,96 


7,24,96 
8,  8,96 
8.16,96 
7,81,96 
8,  1.96 
8,  8,96 


7  days  . . . 
28  days.. 

8  months 


7  days... 
98  days.. 

6  months. 

7  days... 
28  days.. 
6  months. 


7  days  . . . 
28  days  .. 

6  months 

7  days  . . 
28  days. 
6  months 


190 


97.64 


87.37 


40.82 


64.08 


162.52 


Percentage  of 
inoreane  is 
firom  7  days 
to  8  months. 


Do. 


Percentage  of 
Increase  is 
firom  28  days 
to6monthii. 


Do. 


Percentage  of 
incresM  Is 
from  7  days 
to  6  months. 


Digitized  by 


Google 
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800 
800 
800 


800 

800 
860 
400 
400 
400 
460 
460 
460 
600 
500 
600 
660 
560 
560 


600 
600 
600 


660 
660 
660 
700 
700 
700 
760 
760 
760 
800 
800 
800 
860 
860 
860 
000 
900 
900 
960 
960 
960 
1000 
1000 
1000 
1040 
1040 
1040 
1100 
1100 
1100 
1160 
1160 
1160 
1200 
1200 
1200 
1260 
1260 
1260 
1300 
1800 
1300 


KfttonJ.. 
.....do  ... 
....do... 

....do ... 
....do  ... 
....do... 
....do... 
....do  ... 
....do  ... 
....do... 
....do... 

do... 

....do... 
....do... 
....do... 
Portland. 
....do... 
....do... 


Natnrftl. 
....do.. 
....do.. 

....do.. 
....do.. 
— do .. 
....do.. 
....do.. 
....do.. 
....do  .. 
....do.. 
....do.. 
....do.. 
....do  .. 
....do  .. 
....do  .. 
....do.. 
....do.. 

do  .. 

do  .. 

....do  .. 
....do  .. 
....do.. 
....do  .. 
....do.. 

do .. 

....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do  .., 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do  .. 
....do  .. 
....do.. 
....do.. 


7,25,96 
8,20,96 
8,21.96 


7,27,96 
0.  8,96 
9,  8,96 
7,28,96 

8,  9,96 

9.  9,96 
8.  5.96 
9,10,96 
9,11,96 
8,  6,96 
9, 10, 96 
0. 15. 96 
0.  6,96 
9, 10, 96 


8.  8,96 
0,16,96 
9,17,96 


8,10,96 
9, 16, 96 
9,17,96 
8,10,96 
9,18,96 
9,19,96 
8,11,96 
9, 18, 96 
9,19,96 
8, 11, 96 
9.21,96 
9,21,96 
8,12.96 
9,21,96 
9,21,96 
8,12,96 
9,22,96 
9, 23,  96 
8, 13, 96 
9.22.96 
9,23,96 
8,13,96 
9,24,96 
9,25,96 
8, 13, 96 
9,24.96 
0,25,96 
8, 17, 96 
9,26,96 
9,28,96 
8, 17, 96 
9,26,96 
9,28,96 
8, 18, 96 
9,29,96 
9,80,96 
8,18,96 
9,29,96 
9,30,96 
8,19,96 
10.  1,96 
10,  !•»« 


IdMJt... 

28d*7S.. 
6moiitbi. 


7dajt... 
28  days .. 

6  month*. 

7  days  . . . 
28  days.. 

6  month*. 

7  days  ... 
28  days.. 

6  months. 

7  days  . . . 
28  days.. 

6  months. 

7  days  ... 
28days.. 
6  months. 


7 days  ... 
28  days  .. 
6  months. 


7  days  ... 
28  days  .. 

6  months. 

7  days  . . . 
28  days.. 
6  months. 
7 days  ... 
28  days  . . 

6  months. 

7  days  ... 
28  days  .. 

6  months, 

7  days  ... 
28  days.. 

6  months. 

7  days... 
28  days.. 

6  months. 

7  days... 
28  days... 

6  months. 

7  days..., 
28  days.., 

6  months 

7  days... 
28  days.., 
6  months 
7days.... 
28  days.. 

6  months, 

7  days — 
28days.., 

6  months 

7  days..., 
28  days.. 
6  months, 
7day8... 
28  days.., 
6  mouths, 
7 days — 
28  days... 
6  months, 


99 

109 

86 

181 

IM 

121 

249 

286 

m 

82 

88 

n 

128 

139 

110 

245 

278 

284 

74 

79 

70 

99 

118 

89 

255 

279 

248 

60 

74 

68 

67 

80 

61 

961 

276 

251 

61 

72 

52 

82 

89 

72 

289 

827 

274 

220 

230 

191 

805 

385 

286 

467 

485 

484 

81 

83 

79 

145 

158 

126 

855 

871 

886 

123 

189 

101 

163 

176 

160 

223 

817 

200 

106 

127 

72 

151 

178 

184 

81B 

870 

279 

95 

106 

84 

139 

149 

126 

816 

828 

294 

90 

98 

86 

158 

160 

144 

817 

854 

288 

104 

110 

96 

181 

193 

171 

265 

284 

220 

129 

160 

116 

184 

201 

162 

253 

294 

221 

81 

92 

72 

109 

116 

106 

331 

347 

273 

114 

124 

106 

195 

205 

173 

802 

356 

252 

133 

144 

120 

188 

209 

172 

293 

338 

273 

78 

80 

76 

126 

144 

HI 

823 

397 

801 

69 

72 

64 

116 

123 

104 

802 

818 

277 

60 

78 

47 

98 

107 

92 

803 

811 

288 

91 

98 

90 

160 

179 

134 

801 

824 

282 

153 

164 

140 

148 

167 

120 

S80 

297 

268 

157.67 


289.85 


252.44 


90.49 


99.  J8 


144.88 


86.81 


110.60 


126.62 


100.63 


46.41 


36.51 


202.75 


106.15 


65.85 


156.85 


162.61 


209.18 


88.12 


1.19 


78 

68 

96 

71 

8. 

66 

•8 

65 

60 

a. 

66 

68 

96 

60 

B. 

79 

68 

96 

66 

8. 

78 

68 

68 

66 

S. 

78 

63 

66 

66 

S. 

96 

63 

64 

61 

s. 

70 

68 

65 

65 

8. 

78 

68 

66 

68 

a. 

70 

68 

65 

65 

8. 

66 

63 

66 

61 

8. 

61 

63 

66 

56 

a. 

71 

68 

66 

66 

8. 

66 

63 

66 

60 

8. 

72 

63 

64 

67 

8. 

75 

68 

65 

70 

8. 

66 

63 

66 

60 

8. 

72 

68 

64 

67 

8. 

78 

63 

65 

73 

& 

76 

68 

65 

71 

8. 

72 

93 

66 

67 

a 

77 

63 

66 

72 

a 

71 

68 

65 

66 

a 

72 

63 

66 

67 

a 

77 

68 

65 

72 

a 

64 

68 

66 

59 

a 

64 

63 

65 

59 

a 

77 

68 

65 

72 

a 

65 

63 

66 

60 

a 

66 

68 

66 

61 

a 

77 

68 

66 

72 

a 

78 

63 

65 

68 

a 

72 

63 

65 

67 

a 

68 

63 

65 

63 

a 

71 

63 

65 

66 

a 

70 

63 

65 

65 

a 

68 

63 

66 

63 

a 

72 

68 

65 

67 

a 

75 

63 

65 

70 

a 

65 

63 

65 

60 

a 

74 

63 

65 

69 

a 

75 

63 

66 

70 

a 

66 

63 

65 

61 

a 

64 

63 

65 

50 

a 

63 

63 

65 

58 

a 

68 

63 

65 

63 

a 

64 

63 

66 

69 

a 

68 

63 

65 

63 

a 

65 

63 

66 

60 

a 

64 

63 

66 

59 

a 

63 

63 

66 

68 

a 

65 

63 

65 

60 

a 

70 

68 

66 

66 

a 

69 

63 

66 

64 

a 

63 

68 

65 

58 

a 

62 

68 

64 

57 

a 

65 

68 

64 

60 

a 

63 

68 

66 

68 

a 

67 

68 

64 

62 

a 

65 

68 

64 

60 

a 

60 

68 

66 

56 

a 

71 

63 

66 

99 

a 

72 

68 

99 

97 

a 

Pere«ntag«of 
increase  la 
fromS9daya 
toOmontlia. 


I>». 
Do. 
Do. 
Do. 


Peroentageof 
increase  is 
from  7  days 
to  6  months. 


Peroentage  ot 
increase  ia 
from  28  days 
to  6  montha. 


Do. 
Do. 
DOL 
Do. 
Do. 
Do. 
Do. 


Digitized  by 


Google 
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1800 
1360 
1360 
1400 
1400 
1400 


1400 
1400 
1460 
1500 
1500 
1500 
1560 
1500 
1500 
1600 
1600 
1600 
1600 
1600 
1060 
1700 
1700 
1700 
1760 
1700 
1760 
1800 
1800 
1800 
1860 
1860 
1860 
1000 
1900 
1900 
1060 
1900 
1900 
2000 

aooo 
aooo 


2000 
2100 
2100 
2100 
2160 
2160 
2160 
2200 
2200 
2290 
2260 


2900 


2400 


Natural.. 

do... 

.....do... 
Portland. 
.....do... 
.....do ... 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


do . 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do . 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


8,19,96 
10,  1,96 
10,   1,96 

8,19.96 
10,12,96 
10,18,90 


8,20,96 
10.12,96 
10,18,96 

8,21,96 
10,14,90 
10,15,90 

8.22,90 
10,14,90 
10,15,90 

8,22,90 
10,10,90 
10, 18, 90 

8,24,90 
10, 10, 90 
10, 18, 90 

8,24,90 
10,22,90 
10.23,90 

8,27,90 
10,22,90 
10,28,90 

8,27,90 
10,24,90 
10, 27, 96 

8,20,96 
10,  24, 96 
10, 27,  06 

8,29,96 
10,29,96 
10,28,96 

9,  2,96 
10,29,96 
10,28,96 

9,  3,96 
12.  1.96 
12,   1,96 


9,  8,96 
12.  8,96 
12,  4,96 

9,  4,96 
12,  3.96 
12,  4,96 

9,  5,96 
12,  5,96 
12,  7,96 

9,  6,96 
12,  5,90 
12,  7,90 

9,  7,90 
12.  8,90 
12,  9,90 

9,  7,96 
12,  8,96 
12,  9,96 

9,  8,96 
12,10,96 
12,11,96 

9,  8.96 
12,10,96 
12,11,96 


7day8.... 

85 

28  days... 

103 

6  months. 

295 

7days.... 

233 

28diys... 

291 

0  months. 

488 

7  days... 

226 

28  days  .. 

277 

0  months. 

485 

7  days... 

276 

3  months. 

401 

0  months. 

406 

7  days... 

218 

3  months. 

862 

0  months. 

409 

7  days... 

208 

3  months. 

866 

0  months. 

398 

7  days... 

202 

8  months. 

307 

0  months. 

413 

7  days... 

236 

3  months. 

320 

0  months. 

423 

7  days... 

309 

8  months. 

858 

0  months. 

452 

7  days... 

211 

3  months. 

352 

0  months. 

388 

7  days... 

211 

8  months. 

335 

0  months. 

379 

7  days... 

212 

28  days.. 

238 

6  months. 

357 

7  days... 

255 

28  days  .. 

290 

6  months. 

386 

7  days.. . 

210 

28  days.. 

278 

6  months. 

427 

7  days... 

210 

28  days  . . 

332 

6  months. 

438 

3  days... 

160 

28  days.. 

332 

6  months. 

465 

7  days... 

225 

28  days.. 

316 

6  months. 

429 

7  days.. - 

209 

28  days.. 

309 

6  months. 

424 

7  days... 

210 

28  days  .. 

311 

0  months. 

442 

7  days  .  - . 

263 

28  days.. 

882 

6  months. 

419 

7 days  ... 

263 

28  days.. 

334 

6  months. 

410 

7  days... 

182 

28  days.. 

251 

6  months. 

880 

96 
120 
320 
266 
828 
489 


250 
810 
400 
292 
430 
433 
234 
375 
428 
222 
400 
464 
218 
390 
424 
264 
388 
480 
322 
377 
487 
240 
879 
432 
Ui 
417 
400 
234 
260 
376 


452 


234 
346 
472 
170 
353 
500 
274 
333 
400 
276 
847 
441 
232 
356 
489 
280 
392 
457 
274 
352 
440 
204 
273 
400 


74 
91 
268 
206 
261 
870 


204 
256 
374 
258 
351 
370 
206 


191 
335 
364 
170 
840 
389 
200 
297 
389 
284 
331 
426 
190 
312 
364 
188 
303 
850 
189 
222 


287 
834 
199 
241 
890 


194 
317 
392 
150 
305 
420 
172 
303 
410 
160 
271 
400 
190 
294 
416 
236 
877 
403 
244 
307 
397 
160 
233 
800 


II::::::: 

6  180.41 

6 

5 

6 


85.84 


92.48 


40.74 


87.61 


91.34 


104.46 


46.21 


83.89 


79.62 


68.40 


6L37 
i03.'83 


108.57 


190.63 


90.67 


102.87 


110.48 


59.32 


56.89 
108.' 79 


63 

03 

06 

58 

». 

72 

63 

66 

07 

S. 

68 

63 

66 

03 

S. 

74 

63 

05 

69 

s. 

72 

63 

66 

67 

a 

08 

08 

07 

63 

s. 

05 

03 

66 

60 

s. 

70 

08 

00 

65 

s. 

70 

03 

07 

65 

s. 

65 

63 

06 

00 

s. 

71 

63 

06 

00 

s. 

67 

63 

06 

02 

s. 

65 

63 

65 

60 

8. 

73 

63 

66 

68 

s. 

67 

63 

65 

62 

s. 

66 

63 

65 

60 

s. 

67 

63 

65 

62 

s. 

71 

63 

67 

66 

s. 

65 

03 

65 

60 

s. 

71 

03 

65 

66 

s. 

72 

03 

67 

67 

s. 

60 

63 

65 

61 

8. 

08 

03 

65 

63 

8. 

08 

08 

65 

63 

8. 

08 

03 

66 

68 

8. 

70 

03 

65 

65 

8. 

04 

03 

66 

59 

8. 

08 

03 

65 

68 

8. 

07 

03 

65 

62 

8. 

06 

03 

65 

60 

8. 

08 

03 

65 

63 

8. 

07 

03 

65 

62 

8. 

72 

03 

65 

67 

8. 

71 

03 

65 

66 

8. 

09 

03 

66 

04 

8. 

74 

63 

60 

09 

8. 

66 

68 

65 

61 

8. 

70 

63 

66 

65 

8. 

72 

63 

66 

67 

8. 

66 

63 

65 

61 

8. 

68 

63 

66 

68 

8. 

06 

63 

06 

60 

8. 

08 

63 

06 

08 

8. 

70 

63 

07 

06 

8. 

72 

63 

67 

07 

a 

63 

63 

65 

60 

8. 

64 

63 

67 

59 

8. 

67 

63 

66 

62 

8. 

68 

63 

66 

63 

8. 

09 

63 

64 

64 

8. 

70 

63 

66 

65 

8. 

73 

63 

65 

68 

8. 

60 

63 

65 

61 

8. 

00 

63 

65 

61 

8. 

64 

63 

65 

50 

8. 

66 

63 

66 

61 

8. 

60 

63 

66 

61 

8. 

05 

63 

06 

60 

8. 

07 

03 

00 

62 

8. 

08 

08 

00 

63 

8. 

07 

03 

06 

62 

a 

70 

03 

06 

66 

a 

70 

08 

00 

06 

a 

78 

08 

06 

08 

a 

06 

08 

06 

00 

a 

08 

08 

08 

61 

a 

Percentage  of 
increase  is 
from  7  days 
too  months. 


Digitized  by 


Percentage  of 
increase  is 
from  7  days 
to  0  months. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dow 

Google 
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CEMBXrr  TSSTn^O,  1886.^CHARACTERISTICS  of  cement  AlTD  SANB-ContiBiMa. 


Khid  of 
cement. 


Dftte 
made. 


Age. 


Tensile  strength. 


Tempentture. 


SI 


2460 
2460 
2460 


2S00 
2S00 
2500 
2560 
2560 
2560 
2600 
2600 
2600 


Nfttaral. 
....do.. 
....do.. 


....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do .. 
....do.. 
....do.. 
....do  .. 
....do.. 
....do.. 


8,25,96 
12,12.96 
12,14,06 


8,25,06 
12, 12, 06 
12, 14, 96 

8,26,06 
12, 15, 66 
12,16,96 

8,26.96 
12, 17, 96 
12,18,96 
10,  2.96 
12,17,06 
12,18,06 


7dfty8  ... 
28  days  . . 
6  months. 


7  days  . . . 
28  days.. 

6  months. 

7  days  . . . 
28  days  .; 

6  months. 

7  days  ... 
28  days.. 
6  months. 
7 days  ... 
28  days.. 
6  months. 


88 
192 
367 

81 
179 
366 

86 
165 
320 
125 
105 
851 


06 
188 
400 


110 
200 
307 

84 
201 
368 

00 
198 
846 
140 
228 
880 


70 
138 
857 


72 
176 
806 

78 
164 
814 

82 
188 
816 
111 
166 
840 


127.77 


0L14 


08.82 


90.40 
66.'67' 


PoRMntBge  of 
inerease  is 
ftom28days 
to6i        ' 


Do. 
Bo. 
Bo. 
Do. 


TESTS  TO  SHOW  EFFECT  OF  AGE  OF  CEMENT  ON  TENSILE  STRENGTH. 
(BRIQUETS  SEVEN  DAYS  OLD.) 


Cement 

Sand. 

^ 

Kind. 

Fineness. 

Kind. 

Fineness. 

3§ 

e3 

i 

Per  cent 

passing 

No.  50 

sieve. 

Per  cent 
sieTe. 

Per 
cent 
pass- 
ing 
No.  10 
sieve. 

Per  cent 

passing 

No.  20 

sieve. 

Percent 

passing 

Na80 

sieve. 

Percent 
sievo. 

1040 
1900 
2060 
2106 
2170 
2850 
2440 

Portland 

do 

do 

do 

do 

do 

Natural....... 

06.66 
99.64 
«  99.45 
90.38 
99.50 
99.14 

04.36 
93.05 
94.54 
93.04 
92.51 
91.24 

Lake... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do  ... 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
106 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

93.70 
93.70 
93.70 
93.70 
03.70 
98.70 
03.70 
93. 7Q 
•8.70 
93.70 
03.70 
08.70 
03.70 
03.70 
03.70 
03.70 
03.70 
98.70 
03.70 
03.70 
93.70 
03.70 
08.70 
08.70 
03.70 
03.70 
03.70 
88.70 

52.55 
52.55 
52.55 
52.65 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.56 
52.55 
52.55 
62.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.55 
52.65 

11.30 
n.80 
n.80 
11.30 
U.80 
11.30 
U.SO 
1L30 
11.30 
n.80 
11.30 
1L80 
11.80 
11.80 
1L80 
n.80 
11.80 

n.80 

11.80 
11.80 

n.80 

11.80 
11.80 
11.80 
11.30 
11.80 
11.80 
11.80 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
1&18 

2480 

do 

....do  ... 

18.18 

2650 
2700 
2760 

do 

do 

do 

95.50 
96.00 

79.88 
87.42 

....do... 
....do... 
....do  ... 

l&M 
18.18 
18.18 

2810 
2860 

do 

...  .do 

92.08 

79.10 

....do... 
....do... 

1&18 
18.18 

2010 
2960 

do 

do 

05.45 

83.46 

....do... 
....do  ... 

18.18 
18.18 

8010 
8060 

do 

do 

07.00 

87.58 

....do... 
....do  ... 

18.18 
18.18 

8110 
8160 

do 

.  .    do 

06.50 

84.06 

....do... 
....do  ... 

1&18 
18.18 

8210 

do 

do  ... 

18.18 

8260 

do 

....do  ... 

18.18 

8810 
8360 

do 

..       do 

03.50 

70. 3U 

....do... 
....do... 

18.18 
18.18 

8410 
8460 

do 

do 

02.04 

70.11 

....do... 
do ... 

18.18 
18.18 

8510 
8560 

do 

do ........ 

0L48 

78.10 

....do... 
....do  ... 

18.18 
18.18 

8610 

do 

01.08 

78.84 

....do... 

18.U 
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CimoreU  Bupentrueture  to  'breaJcmaUr  at  Marquette,  MioK — Continned. 
TBSTS  TO  SHOW  EFFECT  OF  AQB  OF  CEMENT  ON  TENSILE  STBBNGTH,  ETC.— Cont'd. 


Kind  of  cement 

First  sample. 

1 

Time  of  setting  of 
cement. 

Date  on 

which  bri- 

quetwas 

made. 

Tensile  strength. 

To  bear  A- 
inch  wire, 
weighing 
i  pound. 

Tobear^ 
inch  wire, 
weighing 
1  pound. 

Mean. 

Highest. 

Lowest. 

Number 
averaged. 

1940 
1990 

Portland 

do 

229 

822 

2.M 
2,98 
8,98 
4,98 
6,96 
8,96 
26,96 
25,98 
27.96 
2,96 
8.98 
3,98 
5.96 
6,98 
6,06 
0,96 
7,98 
7.96 
8,96 
8,98 
0.98 
17,96 
17,98 
18,96 
20,96 
20,98 
21,98 
21.98 

280 

246 

238 

160 

260 

225 

139 

132 

103 

127 

137 

77 

68 

78 

99 

81 

98 

180 

131 

72 

91 

61 

68 

64 

81 

69 

66 

72 

248 

250 

248 

170 

298 

288 

170 

154 

116 

189 

144 

80 

78 

86 

102 

98 

121 

141 

139 

79 

108 

87 

72 

78 

^           64 

72 

70 

74 

222 

288 

220 

160 

198 

214 

88 

74 

88 

117 

125 

74 

60 

78 

96 

88 

76 

114 

128 

69 

76 

68 

81 

68 

69 

87 

69 

86 

2050 

do 

2100 
2170 

do 

do 

187 

284 

2860 

do 

2440 
2480 
2850 

Natural 

do 

do 

60 
87 

98 
99 

2700 
2780 
2810 

do 

do 

....  do 

66 
65 

74 
80 

2880 
2910 

do 

do 

87 

77 

2980 
8010 

do 

do 

60 

74 

8060 
3110 
3160 
8210 

do 

do 

do 

do 

61 
47 
50 

88 
84 
76 

3280 
3310 

do 

do 

48 

88 

3380 
8410 

do 

....  do    

48 

72 

3460 
3510 

do 

do 

62 

79 

3560 
3810 

do 

do      

49 

79 

Kind  of  cement. 

1 

Time  of  setting  of 
cement. 

Date  on 
which  bri- 
quet was 
made. 

TensUe  strength. 

% 

i 

Tobear,^. 
inch  wire 
weighing 
1  pound. 

TobesrA- 
incb  wire 
weighing 
1  pound. 

Mean. 

Highest. 

Lowest 

Number 
averaged. 

1940 
1900 

Portland 

do 

68 

127 

4,24.97 
4,24,97 
4,24,97 
4,24.97 
4,24,97 
4.24,97 
4.24,97 
4.24,97 
4.24,97 
4,24,97 
4,28.97 
4.26.97 
4,28,97 
4,26,97 
4,26,97 
4,26.97 
4,28,97 
4,28,97 
4.26,97 
4,28,97 
4.27,97 
4,27,97 
4,27,97 
4,27,97 
4,27,97 
4,27,97 
4,27,97 
4,27,97 

245 
281 
246 
267 
280 
282 
178 
168 
128 
189 
108 
90 
98 
105 
97 
106 
102 
184 
181 
97 
94 
110 
114 
121 
108 
110 
109 
112 

271 
279 
268 
284 
300 
266 
219 
181 
128 
179 
118 

98 
111 
117 
110 
116 
118 
148 
188 
110 

99 
116 
127 
189 
112 
118 
112 
118 

218 

228 

281 

232 

256 

215 

136 

148 

119 

144 

96 

82 

77 

90 

82 

81 

87 

118 

120 

86 

88 

107 

106 

110 

106 

100 

106 

107 

2060 

do 

2100 
2170 

do 

do 

54 

125 

2850 

do 

2440 
2480 
2660 

Natural 

do 

do 

52 
49 

84 
86 

2700 
2780 
2810 

do 

do 

do 

36 
37 

62 
81 

2860 
2910 

do 

....  do 

46 

68 

2980 
8010 

::;::dS  :::::::: 

do 

42 

09 

3060 
3110 
3160 
8210 

do 

do 

do 

do     

46 
44 
44 

71 
69 
67 

3260 
8310 

do 

.....do ........ 

39 

82 

8880 
8410 

do 

do 

48 

70 

8460 
8510 

do 

do 

45 

71 

8680 
8810 

do 

do 

47 

84 
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Conereie  mper$irueihire  fo  hredkwaier  ol  MarquetU,  Mklk. — Continned. 
TB8T8  TO  SHOW  BFFSGT  OF  AGS  OF  OBICBNT  ON  TSNSILE  STRENGTH,  ETC.<-Oimt*4. 


Kindofeement. 

Change  in  strength. 

Temperatures. 

s 

Increase. 

Decrease. 

First 
sample. 

Second 
sample. 

1 

1 

1 

1 

^ 

1 

i 

1^ 

•■a 

Bsmttks. 

1040 

Porttand 

do 

do 

do 

do 

do 

Natural 

do 

do 

do 

.  .  do 

16 
16 
18 
07 

20 
7 
84 

80 
20 
42 

0.62 
6.63 
6.68 
00.02 

7.00 
8.11 
24.40 
27.27 
10.42 
88.07 

06 
00 

07 
63 

88 
00 
00 

00 
03 
72 
71 
70 
08 
08 
70 
71 
00 
08 
00 
07 
72 
70 
08 
72 
71 
08 
08 
71 

06 
05 
06 
06 

06 
06 
06 
65 
66 
06 
06 
06 
07 
06 
66 
06 
66 

04 
05 
06 
06 
06 
05 
65 
00 
00 

00 
00 

00 
00 

00 
00 
00 

00 
00 
00 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
70 
70 
70 
70 
70 
70 
70 
70 

05 
06 

06 
06 
05 
06 
06 
05 
05 
06 
66 
06 
05 
05 
06 
06 
06 
05 
06 
05 
06 
06 
06 
06 
05 
06 

S. 

s. 
s. 
s. 

& 

S. 

s. 
s. 
s. 
s. 
s. 
s. 

S. 

s. 
s. 
s. 
& 
s. 
s. 
s. 
a. 
s. 
& 
s. 
s. 
s. 

s. 

1000 

2060 

2M0 

First  sampitt  bzokn-t 
days  old: 

2170 

2850 

2440 

2400 

2660 

2700 

2700 

31 

22.03 

2810 

do 

do 

do 

do 

18 
24 
27 

10.88 
86.80 
84.01 

2880 

2010 

3000 

2 

2.02 

8010 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Mean  increase, 
Portland. 

Mean  increase, 
natuiaL 

24 
0 
4 
0 
26 
8 

40 
48 
67 
47 
41 
44 
40 

20.63 
0.26 
3.08 

"84.'72' 
8.30 
80.83 
72.73 
80.80 
77.06 
60.42 
07.00 
65.65 
12.41 

27.27 

8000 

8110 

8100 
8210 

0 

8200 

8810 

8800 

8410 

8400 

8610 

8600 

8010 

Construction  of  Concrbtb  Superstruoturb  to  Breakwater,  Marqdkttb, 

Mich. 

Table  No.  1. — Lobar,  $uperintendmoef  and  materiaU,  quantities  and  ooH,  eamponng 

oonorete  in  place,  1896. 


Kind  of  work. 

Portland 
cement. 

Natoral  cement. 

Broken  stoM. 

StoBS  screen- 
ings. 

Bar- 
rels. 

Cost. 

Bar. 
leU. 

Cost. 

Cnbic 
yards. 

Cost. 

Onbfo 
yards. 

Cost. 

Mnnolithic  ooncr<ft<>  blocks  -,  r 

1,780 

$1,001.04 

008.6 

876 
104.75 

11,660.81 

007.18 
100.60 

68.60 

«20.97 

iioS   

463 
120 
20 
76 

$1, 100. 03 

831.00 

76.18 

187.02 

Gallery  iloor 

24.10 
02.20 

0.46 

Repairs  with  oonorete 

24  41 

Total  azpended  material 

083 

1,704.28 

1,780 

1,001.04 

1,443.26 

2,888.08 

138.80 

64.88 
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Tablb  No.  1.— Xoftor,  twperimtmideHmf  mmI  Ma(eria/«,  «fo.— Continned. 


Sand. 

Iron. 

Burlap. 

Kind  of  work. 

Cnblo 
yaida. 

Cost. 

Cable 

yaida. 

Coat. 

Ponnda. 

Coat 

Tarda. 

Cost 

WmiaIMKIa  AAnAmte  Mnnlra  . . 

486.61 

180 
52.37 
11.57 
29.90 

$190.86 

70.66 

20.52 

4.68 

11.72 

214.27 

407.6 

$6L12 

tion             .                

8.220 
1.610 

$106.89 

63.19 

OallArr  floor                       ... 

BepaixB  with  concrete 

759.46 

297.69 

214.27 

407.6 

6L12 

4,830 

169.68 

Gaapipe. 

Cost  of 
twine    - 
and 
needlea. 

Tacka. 

Poonda. 

Coat. 

Linear 
feet. 

Cost. 

Pack, 
ages. 

Coat 

1.126 

$12.07 

{|"I     76 

♦IS} 

84 

$0.80 

uS 

$6.86 
8.18 

Goncnie  footing*  •••"**••->* « 

Oellery  floor. .  .T 

Kenairs  with  oonerete. ....... 

1,126 

12.07 

82 

4.16 

9.54 

24 

.89 

Total  ooat 

of 
materlala. 

Kind  of  work. 

Mixing. 

Depoaiting. 

Total  ooat 

Cnbie 
yaida. 

Cost  per 
enbioyard. 

tion. 

$8,750.48 

1,980.47 

677.48 

90.16 

288.16 

$866.18 
842.28 

$468.72 
211.72 

$1,814.90 

658.94 

214.99 

68.80 

260.17 

1,281.628 

876 

104.750 
24.100 
62.290 

$4.1U 
6.768 

7.664 

Gallery  floor...* 

6.280 

Bepairswlthconorete 

7.919 

6,68L6B 

1,;!  08.40 

2,892.flD 

L  707.  MS 

*K.in 

^Arerage. 
Table  No.  2.^0m<  of  labor  {md  materiaU  .amxUiaiTf  to  eonorete  work,  1896. 


8apeiln> 
tendenoe 
and  labor. 


Materiala. 


Charged 

to  concrete, 

1896. 


Per  oent 

charged  to 

concrete. 

1896. 


Bemovlng  erfb  aupentructnre... .....•••  •.•••• 

Horlng  Mid  aetfeing  eonerete  forms 

Trestles  and  railroad  tracka 

Depoaiting  riprap  for  oriba 

Temporary  timber  work 

Bepaira  to  plant 

Erection  ox  eonerete  ahed 

Constmction  of  boat 

Conatmoting  stone  bin  and  grading 

Conatmctlng  atandard  fonn 

Care  and  storing  plant 

Baiaing  8  aeows  after  atorm  October  80 

Bepaira  to  deck  of  timber  snperatmetare 

Placing  181  cords  of  stone  for  crib  foundation  . 

Fuel  for  engine  and  eonerete  honae 

Piling  and  sampling  cement 

Cement  teating 

Kew  plant  ana  tools  not  dassifled 

Ofilce  work  and  surveys 

Sreetion  of  plant 

Iftiseellaneons  items 


Total 


$906.45 

858.80 

628.40 

609.12 

416.60 

662.76 

66.46 

89.00 

46.80 

117.00 

789.46 

205.04 

12.76 

173.08 

98.80 

148.60 

888.00 

601.60 

476.52 

680.18 


7,018.16 


$103.00 


86.86 
218. 16 
178  24 
20.99 
6499 
67.12 
28.60 


69.47 


829.16 
107.07 
66.90 
06.35 


$1,009.46 
858.80 
623.40 


452.36 


768.05 


93.80 
148.50 
288.00 


587.08 
95.35 


1,838.90 


6,007.88 


60.91 


87.59 
24.37 
6.00 
10.18 
17.41 


20.51 
7.22 
17.30 


96.08 


L62 
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2638      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 
Table  No.  S.^QtiantUieB  and  values  ofmaieriaU  on  hand  November  SO,  1896. 


Deaignfttion. 


Quantity. 


Coat  per 
unit. 


ValnA. 


PorUand  cement 

Hatnral  cement 

Broken  stone 

Sand 

Stone  aoreenings 

Burlap 

Assorted  iron 

Small  tools  and  appliances  . 
Babber  boots 


barrels. 

do... 

.cubic  yards, 

..do.... 

do.. 

yards 


1,716.72 

1,152 
820 
126 
872.8 

4,000 


$2.75 

1.16 

1.65 

.45 

1.10 

.041 


.pairs. 


988.23 
324.80 
353.00 

56.70 
410.08 
190.00 

52.15 
186.50 

84.00 


Total  valne  of  material  on  hand. 


5.625.46 


Table  No.  4. — SvLmmary  of  Krvioes  and  maieriaU  expended  on  work  from  December  1, 

1895,  to  November  SO,  1896. 

Valne  of  materials  carried  over  from  1895  and  need  in  1896 $1, 903. 65 

Valne  of  materiaU  purchased  in  1896  and  miscellaneons  expenses 11, 693. 40 

Valne  of  labor  and  superintendence,  1896 9,405.95 

Total  cost 23,003.00 

Less  yalneof  materials  on  hand  and  serviceable 5,625.46 

Total  cost  of  labor,  snperintendencei  materials,  and  mlscellaneoas 
expenses 17,377.64 

Table  No.  5. — Summary  of  all  ehargee  to  eonoretefrom  December  1, 1895,  to  November  SO, 

1896,  inolueive. 

Superintendence  and  labor  making  and  depositing  concrete $2, 392. 80 

Cost  of  materials  used  in  the  concrete 6,631.69 

Cost  of  items  auxilianr  to  concrete 5,007.88 

Ten  per  cent  of  cost  of  items  not  directly  chargeable  in  1896 334. 52 

Ten  per  cent  of  value  of  plant  as  estimated  in  1896 808.23 

Total  charged  to  concrete  in  1896 15,175. 12 


G  G  8. 


CONSTRUCTING  HARBOR  OF   REFUGE  AT  PRESQUE  ISLE  POINT,  MAR- 
QUETTE BAY,  MICHIGAN. 

This  is  a  new  work,  ordered  by  the  act  of  Jane  3, 1896. 

For  the  description  of  the  locality  and  the  interests  to  be  benefited 
by  the  improvement,  see  last  Annual  Report,  pages  2385, 2386.  The  act 
of  June  3, 1896,  appropriated  $20,000. 

The  approved  project  is  the  constraction  of  a  breakwater  1,000  feet 
in  length  on  the  reef  running  out  from  Presque  Isle  Point  in  a  general 
southeast  direction.  This  will  protect  the  ore  and  commercial  docks 
of  the  Lake  Superior  and  Ishpeming  Railway  Company  and  the  docks  oi 
the  Dead  Biver  Lumber  Company. 

The  current  appropriation  is  being  expended  in  building  500  linear 
feet  of  the  breakwater,  under  a  contract  with  A.  &  D.  Sang,  of  Duluth, 
Minn.,  dated  January  20, 1897,  approved  February  6, 1897,  and  to  be 
completed  October  1, 1897,  at  a  cost  of  930.40  per  linear  foot 

It  is  proposed  to  give  the  breakwater  in  cross  section  a  slope  from 
-f  0.5  feet  (low- water  datum)  on  the  lake  side  to  +  10  feet  on  the  harbor 
side,  thus  allowing  the  waves  to  slide  over  the  work  and  fall  down  verti- 
cally inside,  with  a  minimum  of  impact  and  resistance. 

The  work  will  be  of  timber  filled  with  stone.  Under  the  contract, 
two  cribs  have  been  placed,  twa  other  cribs  have  been  partly  framed, 
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and  the  saperstractare  has  been  started.  The  work  is  under  the  imme- 
diate charge  of  Afr.  Clarence  Coleman,  United  States  assistant  engineer, 
in  charge,  also  of  the  breakwater  in  Marquette  Harbor  proper. 

Money  statement 

Jnly  1,1896,  balance  nnexpended $20,000.00 

June  30,  18^,  amount  expended  daring  fiscal  y^ear 855.95 

July  1, 1897,  balance  nnexpended 19,144.05 

July  1,  1897,  outstanding  liabilities $183.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 15,200.00 

15.883.00 

July  1, 1897,  balance  available 3, 761. 05 

{Amount  (estimated)  required  for  completion  of  existinj^r  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    80, 000. 00 
Submitted  in  compliance  witti  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AUtraet  ofprwoeaU  reedved  at  Duluth,  Minn.,  far  the  hreahfoater  ean$iructi<m  at  Pre$qu€ 
J$le  P<nnt,  MarqueiU  Bay,  Michigan,  opened  January  11, 1897,  by  Maj»  ClinUm  B,  Seare, 
Corps  of  Engineer $. 


For  each 

linear  foot 

lesa  than  600 

Porthe 

feetoompnted 

whole  work 

at  the  onter 

Ha 

Vame  and  addi«sa  of  Udta; 

complete, 
SOOf^tin 

end,  and  not 

to  exceed  100 

length. 

feet  in  all. 

will  allow  the 

United 

States — 

Jndiah  F.  Hanaoom  and  Jamea  E.  Smith.  Marq netto.  Mioh 

$17, 082. 78 
16,200.00 

136.86 
80.40 

A.  &D.  Sanir, Duluth, Minn.. ......'......'......' 

Oreen  Sl  Andfiraon. Green  Bat.  Wis................. 

19,  MO.  60 

40  00 

Powell  ft  liitoheU,  Marq untto^  Mioh 

15,496.00 

25.00 

John  H.  Gillett,  Marqaatte,  Mich 

19, 000. 00 

40.00 

10.706.00 

42.00 

Wm.  MoCnrdy,  Honghton,  Mioh. ;  Alex.  McCurdy,  Duluth,  Minn 

Mathews  ft  Keith,  Manitowoc  Wia 

18,026.00 

89.64 

19.896.00 

86.00 

Porter  Uroe..  Dnlnth.  Minn 

20,600.00 

41  00 

10 

Kami. M^nifH^ Dnlvth, Minn 

19, 500. 00 

60.00 

11 

Geo.  K.  King  and  Hngh  Steele,  Duluth,  Minn 

17, 900. 00 

40.00 

n 

Kngi^n^  T«an>oh4«ll,  Matqnf^tte,  Mi^h .x 

17.700.00 

40.00 

Abetrae^  ofexieting  contract. 

Contract  with  A.  A  D.  Sang,  of  Duluth,  Minn.,  for  hailding  500  feet  of  break- 
water, dated  January  20,  1897,  approved  February  6, 1897.  Work  commenced  May  1, 
1897,  and  to  be  completed  October  1,  1897. 


COMMERCIAL  STATISTICS. 

Preeqne  Isle  Point,  Marquette  Bay,  Michigan,  1896, 


Shipmenta. 

Tons. 

BeceipU. 

Tona. 

290,813 
48,446 

Coal 

8.523 

Lumber 

TotftI . 

839,258 



Total  ezporta . 
Total  importa. 


339,258 
8,523 


Total  ezporta  and  imports 247,781 


Knaber  of  arrivala 

Hwnber  of  departnrea . 


207 
207 


Total  nnaber  arrivala  and departarea. . 


414 
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G  G  9. 
IMPROYEMENT  OF  HARBOR  OF  REFUGE  AT  QRAND  HARAI8,  HICHIQAK 

The  harbor  of  Grand  Marais,  Mich.,  was  only  accessible  for  vessels 
drawing  less  than  9  feet  Once  within  the  bay  there  is  ample  depth  to 
float  the  largest  vessels.  As  a  harbor  of  reftige  it  is  of  pressing  impor- 
tance to  the  shipping  navigating  the  lakes  in  this  vicinity,  as  the  many 
wrecks  in  this  neighborhood  bear  witness. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  its  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels  of  the  largest  size.  The  entrance  is  500  feet  in  width,  protected 
by  crib  piers  on  either  side.  The  west  pier  is  now  1,406  feet  long, 
including  100  feet  of  pile  dike,  and  the  east  pier  1,153  feet  long,  inclad- 
ing  100  feet  of  pile  dike. 

A  careful  and  comprehensive  survey  made  in  the  fall  of  1894  showed, 
when  compared  with  previous  surveys,  that  the  harbor  was  slowly  but 
surely  filling  up  by  the  sand  rolled  in  by  the  waves  through  the  interval 
of  5,700  feet  between  the  east  pier  and  the  eastern  shore. 

This  fact  necessitated  an  amendment  of  the  project  by  providing  for 
a  close  pile  dike  across  this  open  interval.  This  was  approved  by  the 
Chief  of  Engineers  December  21, 1894. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889. 

An  examination  made  in  June,  1890,  showed  considerable  shoaling, 
and  in  1891  it  was  again  dredged,  this  time  to  a  width  of  175  feet  and 
a  least  depth  of  over  17  feet.  A  partial  survey  made  in  June,  1893, 
showed  a  shoaling  to  14  feet,  principally  opposite  the  portion  of  the 
west  pier  which  extends  beyond  the  east  pier,  so  that  with  any  swell 
on  it  would  not  be  safe  to  bring  in  a  vessel  of  more  than  12  feet  draft. 

An  examination  made  in  June,  1894,  showed  that  there  was  a  least 
depth  of  15.5  feet  along  the  channel,  and  this,  as  before,  opxK)site  the 
west  pier,  where  it  extends  beyond  tiie  east  pier. 

The  amount  expended  on  the  above  project  as  amended  in  1894,  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1896,  was  $271,661.92. 

At  that  time  there  was  a  navigable  channel  of  15  feet  into  and  between 
the  piers.  This  channel  has  remained  practically  unchanged  as  to 
depth,  but  not  so  direct,  as  it  has  been  pushed  over  to  the  east  just  out- 
side the  entrance  by  a  bar  which  appears  to  be  working  in  firom  the 
west,  and  has  advanced  to  a  point  opposite  the  middle  line  between 
the  piers.  The  material  for  this  bar  comes  from  the  sand  blufifs  to  the 
west.  For  several  years  the  wash  from  these  bluffs  was  expended  in 
building  up  the  shore  out  along  the  west  pier,  but  this  action  appears 
to  have -ceased,  and  the  material  seems  now  to  be  exi)ended  in  building 
up  and  shoaling  at  the  outer  end  of  the  west  pier. 

At  the  date  of  the  last  Annual  Report  the  construction  of  the  pile 
dike  was  going  on  under  the  contract  with  Mr.  Francis  L.  McDonald. 
On  September  1, 1896,  Mr.  McDonald  stopped  work  and  threw  up  his 
contract,  forfeiting  all  retained  i)ercentages  and  other  moneys  due. 
Three  contractors  having  failed  to  complete  the  work,  I  took  iM>ssession 
of  Mr.  McDonald's  plant  and  the  material  on  hand,  and  proceeded  with 
the  work  by  day's  labor.  About  4,700  linear  feet  of  dike  was  completed 
by  the  close  of  the  season  under  very  adverse  circumstances^  and  was 
attended  with  some  losses  due  to  unusually  early  storms. 

During  the  winter  the  heavy  ice  did  some  damage  to  the  weaker 
detached  portions.    When  work  was  resumed  in  the  spring,  4^636  linear 
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feet  was  in  good  oondition,  leaying  1^064  feet  to  be  oompleted,  of  which 
746  feet  had  been  flnished  by  the  end  of  the  fiscal  year.  It  is  expected 
that  tbe  remaining  318  feet  will  be  completed  in  Jaly,  and  at  a  total 
coat  less  than  originally  estimated,  notwithstandiDg  the  bad  luck  with 
ccmtractors  and  losses  from  storms  to  incompleted  and  nnprotected  work. 

To  complete  the  pier  work  according  to  the  approved  project  400  feet 
remains  to  be  added  to  the  west  and  600  feet  to  the  east  pier.  It  is  pro- 
posed to  expend  the  remainder  of  the  fhnds  not  nsed  for  the  dike  and 
repairs  in  extending  the  west  pier  about  250  feet,  the  work  to  be  done 
by  contract. 

To  this  end  a  contract,  after  due  advertisement,  has  been  made  with 
A.  &  D.  Sang,  of  Dolutib,  Minn.,  dated  March  31, 1897,  approved  May 
5, 1897,  fof  pier  extension,  at  $49.98  per  linear  foot,  work  to  be  com- 
pleted by  November  1, 1897.    This  contract  is  now  in  force. 

The  renewed  growth  and  prosperity  of  the  town  of  Grand  Marais 
reported  in  my  last  annual  report  have  been  maintained  daring  the 
past  year. 

The  work  for  the  past  three  seasons  has  been  carried  on  under  the 
efBdent  management  of  Mr.  E.  B.  Long,  assistant  engineer.  He  has 
labored  futhfully  and  successfolly  to  accomplish  good  results  under 
very  trjring  circumstances. 

The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
90,497  tons  in  1896.  While  the  expenditure  for  this  harbor  is  inciden- 
taUy  an  aid  to  the  local  commerce,  the  great  object  is  the  afifording  a 
harbor  of  refuge  for  the  general  lake  commerce.  In  1892 155  vessels 
entered  and  departed;  in  1896  656  vessels  entered  and  departed. 

OrighiAl  estimate  (see  Beport  of  Chief  of  Engineersy  188L  p.  2068) $460, 000 

Appiopiiftted 306,250 

This  work  is  in  the  collection  district  of  Snperior,  Mich. ;  nearest  port  of  entry, 
Marqnette,  Mich.;  nearest  light-house,  Grand  Marais,  Mich. 

Money  $tatement, 

Jnly  1,1896,  balance  unexpended $33,688.08 

June  SO,  1897,  amonnt  expended  dnring  fiscal  year 14^068.91 

Jnly  1, 1897,  balance  unexpended 19,499. 17 

Joly  1,1897,  outstanding  nabillties $2,232.80 

July  1, 1897,  amoant  covered  by  uncompleted  contracts 13, 136. 00 

-———»——    16, 367. 30 

July  1,1897,  balance  available 4,131.87 

{Amount  (estimated)  required  for  completion  of  existinff  project *  178, 760. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80,1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahiirnoi  of  apprapriation$  far  Umpraving  harhcr  of  r^/kge  at  Grand  MaraU,  MUk. 


By  act  of  Coni 

ApproTcd  June  14, 1880 $10, 000 

Approved  March  d»  1881 20, 000 

Passed  Aoffust  2, 1882 40,000 

Approved  July  6, 1884 36, 000 

Approved  August  6, 1886 26, 260 

Of  August  11, 1888 60,000 


By  act  of  Oonsress — 

ApprovedSeptember  19,1890.  $60,000 

Approved  July  13, 1892 30, 000 

Passed  August  7, 1894 20,000 

Passed  June  3, 1896 24,000 

Total 305,260 


*Does  not  include  work  on  pile  dike. 
SNQ  97 166 
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AhBtraei  of  prop&$al$  received  at  Duluth,  Minn.,  for  pier  exteneion  at  Orand  Maraie, 
Mick.,  opened  March  16, 1897,  by  Maj,  Clinton  B,  Scare,  Corpe  of  Engincere. 


No. 


)  and  addx«M  of  Udder. 


For  pier 

coctonuoBto 

iBolade  (he 

metfereeaand 

sUmefMmd*- 

tion,eto.,eeper 

•peoiflcetione 

(2S0  to  MO  lln. 

ear  feet),  per 

Unoerfooi. 


IViri 

for  ex- 
tra riprap 
in  place  (80 

oorda), 
peroord. 


Below  d&  Mnnroe,  CharloTolx,  Hioh 

Jnaeph  A.  Beaavais,  CharloToix,  Mich 

Heldmaier  ft  Neo,  Chicago,  111 

Green  &  Anderaon,  Qreenhaj,  Wis 

r  Alex.  MoOnrdy,  Dnlath,  Minn 

LWm.HcOudy,Honghton,Hioh 

A.  J.  Dopoia  and  WlUiam  H.  Blay,  Detroit,  Mich 

Lipeett  £  OregK.  Saolt  Ste.  Marie,  Mich 

Powell  &  Mitchell,  Manioette,  Mich 

George  Cooper,  Manitowoc,  Wia 

A.  sTD.  Sang,  Dalath,Minn 


IS8.87 
78.50 
6477 
87.80 

68.60 

88.00 
86.50 
66.76 
67.00 
49.88 


$12.50 

18L00 

7.80 

12.00 

€.60 

88.26 
12.76 

11.87 
t.00 
•wOO 


Ahetrad  of  eadsiing  contract, 

Oontraot  with  A.  A  D.  Sang,  of  Dulath.  Minn.,  for  250  feet  pier  extension,  dated 
March  31, 1897,  approved  Mayo,  1897;  work  commenoed  May  1, 1897,  to  be  completed 
November  1, 1897. 


OOMMERCIAL  STATISTIOB. 

ArrivaU  and  elearanoee  of  veeeeU  at  Grai^  Maraie,  Mick. 


Yeaaela. 


ArriTala. 


1883— Steam,  187  (tonnag^  26,846);  aaiLU  (tonnace,  10,000) 

1894- Steam,  180;  bargee,  80  (tonnage,  89,300) ;  aail,  8 

1895- Steam.  219  (tonnage,  78,000) ;  eall  and  tow,  44  (tonnage,  26,800). .. 
laoe— Steam,  224  (tonnage,  2L0,U00) ;  aail  and  tow,  104  (tonnage,  100,000) 


156 
108 
198 


156 
197 
192 
281 
328 


Principal  articlce  of  export  and  import. 

Bxporta. 

Tone. 

Importa. 

Tone. 

Tn-mhAr                      -- 

78,000 

2.126 

2,122 

150 

M^irhandim r,.. 

2.800 

Sbinglea               • 

Goal 

4,000 
500 

La|,li        *" , 

Hay 

Fiah       T.wr 

Gate ::..:;::.;.;::::;;;:::;::;:::. 

1,000 

Total 

Total   ......r...* r 

a82,897 

8,100 

Valnation 

$300,000 

$381«e50 

a  Doea  not  indnde  aome  24,000,000  feet  of  loga. 
Bcoeipte  and  ehipmentsfor  ten  yeaire. 
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G  G  10. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  PORTWING,  WISCONSIN. 
[Printed  in  Honae  Doc.  No.  118,  Fifty-fonrlh  GongnM,  teoond  mmIob.] 
OFFIOB  op  THE  OHIEP  OF  EnOINSEBS, 

United  8tates  Asmt, 
Washingtany  D.  0.,  December  5, 1896. 
Bib:  I  have  the  honor  to  submit  the  accompaDying  copy  of  report, 
dated  November  27, 1896,  by  Maj.  Clinton  B.  Se^,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  harbor  at  Portwing, 
Wis.,  provided  for  by  the  river  and  harbor  act  of  June  3, 1806. 

It  is  the  opinion  of  Major  Sears,  concurred  in  by  Col.  Henry  M. 
Sobert,  Corps  of  Engineers,  division  engineer,  that  this  harbor  is  worthy 
of  improvement  by  the  General  Government. 

I  concur  in  the  views  of  these  officers  in  so  far  as  to  advise  the  mak- 
ing of  a  survey  of  the  harbor^  estimated  to  cost  $500,  upon  the  results 
of  which  a  more  reliable  opinion  as  to  the  extent  of  the  improvement 
justified  by  the  commerce  involved  can  be  formed. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Obaiohill, 
Brig.  Oen.^  Chief  of  Engineere. 
Hon.  Daniel  B.  Lamont, 

Secretary  of  War. 


BBPOBT  of  maj.  CLINTON  B.  BEARS,  OOBPS  OF  ENOINEBBS. 

United  Btates  Enoineeb  Office, 

Duluthy  Minn.^  November  37j  1896. 

Oenebal:  In  compliance  with  your  letter  of  June  16, 1896, 1  have 
the  honor  to  submit  the  following  report  on  the  preliminary  examina- 
tion of  the  harbor  of  Portwing,  Wis.,  provided  for  in  section  8  of  the 
river  and  harbor  act  of  June  3, 1896. 

Portwing  is  situated  on  Flag  Lake  about  three-quarters  of  a  mile 
within  the  entrance  to  Flag  Kiver,  which  latter  lies  on  the  south  shore 
of  Lake  Superior,  nearly  due  east  from  Duluth  and  distant  therefrom 
about  34  miles. 

This  harbor  was  reported  on  by  me  under  date  of  October  20, 1894, 
under  the  name  of  ^^  Flag  Lake  and  the  mouth  of  Flag  Biver,  Wisconsin," 
in  compliance  with  the  river  and  harbor  act  of  August  17, 1894.  This 
report  was  published  in  House  Ex.  Doc.  No.  65,  Fifty-third  Congress, 
third  session,  and  as  part  of  Appendix  H  H  12,  pages  2580-2583, 
Beport  of  Chief  of  Engineers,  1895. 

As  Portwing  and  ite  vicinity  were  familiar  to  me  by  reason  of  my 
former  examination,  I  have  confined  the  present  examination  to  a  single 
visit,  by  tug,  to  see  what  progress  the  village  had  made  during  the  last 
two  years  and  to  what  extent  its  people  had  carried  out  their  plans 
formulated  in  1894. 

To  place  the  whole  matter  in  compact  shape  and  to  avoid  the  incon- 
venience of  referrine  back  to  the  previous  report,  I  herewith  quote 
verbatim  what  was  men  said: 

Flag  Biyer  is  a  Btream  aboot  IS  miles  in  length,  has  a  limited  watarshed,  and  drains 
a  rongn,  broken  oonntry,  fairly  well  wooded.  The  lower  reach  of  the  river  has  a 
gentle  slope,  and  near  the  month  is  a  slough  opening  into  Flag  Lake.    This  latter  is 
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a  body  of  water  jneasniing  along  its  axiB  about  1^  miles  and  haTing  an  aTerage 
width  of  SOO  feet.  The  portion  next  the  entrance  has  a  width  of  800  feet  and  a  length 
of  1,400  feet. 

The  maximam  available  depth  of  water  is  aboat  7  feet  at  low  water.  The  banks, 
except  OD  the  sonth  side,  are  low  and  swampy,  and  this  featore  extends  nearly  to 
Lake  Superior,  from  which  the  wet  ground  is  separated  by  a  low  sand  spit  thrown  np 
by  the  lake.  On  the  south  side  of  Flag  Lake  tne  banks  are  high  and  slope  an  into  a 
general  plateau,  on  which  a  town  site,  known  as  Portwin^,  has  been  platted.  The 
mouth  or  the  river,  which  originally  entered  Lake  Snpenor  at  an  acute  angle,  has 
been  diverted  by  artificial  means  and  now  flows  into  the  lake  at  right  angles.  Two 
rough,  round  timber-erib  piers,  abont  260  feet  apart,  have  been  built  bv  the  promot- 
ers of  the  town  site,  and  they  propose  to  dredge  ont  between  them  and  np  into  Flag 
Lake,  the  entrance  to  which  is  about  2,100  feet  from  the  outer  ends  or  the  piers. 
The  bottom  of  the  river  and  lake  is  of  soft  material,  easily  dredged.  The  18-foot  lake 
contour  runs  in  close  to  the  outer  ends  of  the  piers,  between  i^oh  is  a  depth  of  12 
feet.    Farther  in,  however,  there  is  only  1^  feet  at  low- water  stage. 

The  piers  are  well  located  and  the  whole  locality  is  susceptible  of  radical  improve- 
ment at  a  comparatively  low  cost.  If  in  the  future  there  should  appear  to  be  any 
real  demand  for  a  harbor  of  refuge  along  the  south  shore  between  Superior  and  the 
Apostle  Islands,  a  stretch  of  only  58  miles,  this  locality  is  the  best  adapted  for  the 
purpose  of  any  point  near  the  middle  of  this  reach  of  coast,  for  the  reason  that  deep 
water  approaches  close  to  the  shore  and  ample  harbor  room  can  be  secured  in  Flag 
Lake.  At  present,  however,  I  think  there  is  no  pressing  necessity  for  a  harbor  of 
refuge  along  this  portion  of  the  south  shore. 

The  town  of  Portwin^  has  about  17  bnilding[s  of  all  kinds,  and  perhaps  100  people 
live  in  the  immediate  vicinity.  The  railroad  is  distant  abont  14  miles.  There  are 
no  commercial  industries  yet  established,  except,  perhaps,  a  small  sawmill  and  a 
brickyard  on  the  beach  some  2,000  feet  from  the  entrance. 

The  promoters  of  the  town  site  claim  that  parties  are  negotiating  for  ground  on 
which  to  build  a  sawmill;  that  said  parties  will  put  up  a  plant  costing  $2o,000,  and 
that  said  plant  when  finished  will  cat  100,000  feet  B.  M.  of  lumber  per  day.  The 
whole  matter  is  yet  in  the  air.  and  a  plant  to  out  100.000  feet  a  day  will  cost  $50,000 
or  $60^000.  They  also  claim  that  there  are  400,000,000  feet  of  millable  timber  on  the 
Flag  River  watershed.  Their  rivals  at  Iron  River  say  there  are  not  50,000,000. 
There  may  be  more  than  the  latter  amount,  but  certainly  not  as  much  as  the  former. 

At  the  upper  end  of  Flag  Lake  a  small  stream  empties  into  the  lake,  and  half  a 
mile  np  this  stream  is  a  quarry  site  where  high  ledges  of  apparently  good  sandstone 
crop  ont.  The  development  of  this  quarry  site  is  one  of  the  indosSies  claimed  as 
about  to  be  undertaken.  From  the  number  of  good  quarries  already  opened  along 
the  south  shore  the  wisdom  of  opening  another  for  some  years  yet  is  doubtfaL 

For  the  reason,  therefore,  that  there  are  no  active  commercial  industries  actually 
established  at  this  locality,  and  that  there  is  no  reasonable  assurance  that  any  of 
much  magnitude  will  be  started  for  a  number  of  years,  I  am  of  the  opinion  that  this 
locality  is  not  at  present  worthy  of  improvement  by  the  General  Government. 

I  found  on  my  recent  visit  that  the  town  had  improved  very  materially, 
it  having  now  over  50  substantial  buildings  and  probably  200  inhab- 
itants in  the  town  itself,  and  a  possible  immediately  surrounding  iK>pu- 
lation  of  some  300  or  400  more. 

The  citizens  of  the  place  have  exi>ended  some  $19,000  in  building 
piers  and  dredging  out  between  them  and  for  1,000  feet  or  so  inside. 
This  channel,  though  narrow,  is  in  a  good  navigable  condition  and  per- 
mits vessels  drawing  13  feet  to  get  in  and  lie  up  alongside  the  lumber 
dock.  A  substantial  sawmill  is  in  active  operation.  It  can  cut  75,000 
or  80,000  feet  B.  M.  of  lumber  in  a  day  of  twenty-four  hours,  and  its 
capacity  can  be  easily  and  cheaply  increased  by  putting  in  an  addi- 
tional saw.  This  mill  is  reported  to  have  cut  during  the  past  summer 
8,500,000  feet  B.  M.,  and  it  is  claimed  that  some  9,000,000  feet  B.  M.  of 
lumber  have  been  shipped  since  the  establishment  of  this  port 

Within  the  past  year  quite  a  local  commerce  has  grown  up  along  the 
south  shore  between  Duluth  and  Ashland,  which  is  carried  on  in  tugs, 
scows  and  small  steam  propellers.  These  vessels,  firom  their  size,  can 
not  hold  out  against  a  heavy  sea  long  enough  to  reach  Duluth  or  the 
shelter  of  the  Apostle  Islands,  or  to  take  refuge  in  Two  Harbors,  on 
the  north  shore.    A  safe  and  accessible  harbor  for  this  class  of  i 
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therefore,  wonld  seem  now  to  be  desirable,  and  this  harbor  is  the  best 
adapted  for  this  purpose  of  any  on  the  south  shore  between  Duluth  and 
the  Apostle  Islands. 

In  view,  therefore,  of  the  growing  importance  of  Portwing,  with  its 
lumber  industry  already  developed  and  other  industries  in  fair  way 
for  development,  of  the  energy  and  enterprise  of  its  people  as  evinced 
by  their  taxing  themselves  heavily  to  improve  their  harbor  instead  of 
waiting  with  folded  hands  for  the  Government  to  help  them,  and  of 
the  wisdom  of  encouraging  the  local  commerce  along  the  south  shore 
by  providing  a  harbor  of  refuge  for  small  coasting  vessels,  I  am  of  the 
opinion  that  the  harbor  at  Portwing  is  worthy  of  improvement  by  the 
General  Government. 

The  cost  of  a  survey  whereon  to  base  a  project  and  estimate  will  be 
$500,  and  the  survey  will  take  five  or  six  weeks. 

I  inclose  herewith  copies  of  letters  received  from  T.  N.  Okerstrom  and 
W.  0.  Allan,  two  prominent  citizens  of  Portwing,  who  have  expended 
much  time  and  money  in  developing  the  harbor. 
I  remain,  General,  very  respectfully, 

Olinton  B.  Beabs, 
Major  y  Corps  of  Engineern. 

Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indon«ineiit.] 

(J.  S.  Engineer  Office,  Northwest  Dmsiow, 

Kew  York^  December  2^  1896. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  with  Major  Sears  in  the  opinion  that  the  harbor  of  Portwing, 
Wis.,  is  worthy  of  improvement  by  the  General  Government. 

Henry  M.  Robert, 
CoUmely  Corps  of  EngineerSy  Division  Engineer. 


LETTER  OF  MB.  W.  O.  ALLAH. 

Portwing,  Wis.,  September  tS,  1896. 

Dear  Sib:  Tout  favor  of  recent  date,  maldng  inquiries  relative  to  the  present  con- 
dition of  Flag  River  and  Flag  Lake,  is  at  hand,  and  in  reply  we  beg  to  say  that  the 
olaims  of  the  town-site  promoters  as  mentioned  in  your  previous  report  have  been 
verified,  as  the  followin£[  will  show : 

The  village  of  Portwing  now  nambers  abont  55  bnildings,  with  a  population, 
including  the  near  vicinity,  of  600.  Amon^  the  buildings  there  are  5  stores,  3  hotels, 
1  church,  and  1  schoolhouse,  and  in  addition  there  is  another  church  in  conrse  of 
erection.  The  mill  also  is  a  developed  fact,  and  has  been  in  operation  since  June, 
1895.  It  cost  (30,000,  and  can  out  from  90,000  to  100,000  per  day.  The  quarry  spoken 
of  in  your  report  has  not  been  developed,  bnt  another  one  on  the  point  jnst  west  of 
the  entry  has  been  and  is  in  active  operation.  The  piers  are  about  as  when  you  were 
here,  with  the  exception  that  the  east  one  has  been  partly  covered. 

The  sum  of  $13,150  has  been  expended  in  dredging,  and  the  ohannel  now  extends 
from  near  the  piers  abont  2,800  feet  toward  Flag  Lake.  Between  the  piers  this 
ohannel  is  70  feet  wide  on  the  bottom,  with  a  depth  of  16  feet,  and  from  the  outer 
end  of  the  lumber  docks  the  channel  is  70  feet  at  the  top  and  40  feet  at  the  bottom, 
with  an  average  depth  of  14  feet.  When  dredging  stopped  there  was  only  14  feet  of 
water  between  the  piezs,  but  the  extra  2  feet  ia  the  result  of  the  tide  and  oonent. 
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In  verifying  the  statement  of  the  amonnt  of  timber  available  and  tributary  to  this 
place,  we  have  the  following,  based  npon  the  baying  estimate: 

Eutledge  &  Weyhanser 150,000,000 

Finley  Morrison 45,000,000 

Moored  Co 85,000,000 

Frank  Boatin 10,000,000 

Stein  &  Levy 25,000,000 

Homesteaders  yet  unsold 72,000^000 

Parties  unknown 75,000,000 

We  wish  feo  again  refer  to  the  matter  of  onr  harbor  enough  to  say  that  several 
fleets  have  loaclMl  here  this  summer,  and  all  unite  in  h  igh  praiHe  of  the  place.  Owing 
to  the  exposed  position  of  the  stone  quarry  above  referred  to  it  is  impossible  to  load 
daring  a  storm  or  wind,  and  when  caught  there  in  a  blow  boats  are  forced  to  seek 
shelter  in  the  harbor. 
The  smaU  mill  and  brickyard  are  mentioned  in  youi  report. 
Very  respectfully, 

W*  C  Allah. 

lll^.  CUNTON  B.  8BARS, 

CorpM  of  EnginMn. 


LSTTBR  OF  MR.  T.  K.  OKBR8TR01I. 

The  Ebony  Makdfacturino  Cobcpant, 

Lumber  and  General  Mkrchandisb, 

Poriwing,  Wi$,,  November  91,  1896. 

Dear  Sir:  Before  you  make  a  new  report  on  our  harbor  at  Porfewing,  Wis.,  I 
wish  to  call  your  attention  to  what  has  been  done  in  the  past  two  years,  which  we 
consider  worthy  of  consideration,  as  the  improvements  were  made  during  the  pre- 
vailing hard  times. 

When  you  were  here  two  years  ago  we  had  only  a  few  buildings,  and  I  made  state- 
ments in  regard  to  what  we  intended  to  do  and  what  we  expected  in  the  near  ftiture. 
The  sawmifi  which  I  mentioned  is  an  assured  fact,  and  has  been  in  operation  for 
nearly  two  years,  and  is  a  larger  plant  than  was  expected.  Since  1^  we  have 
expended  nearlv  $19,000  in  the  improvement  of  our  harbor.  We  have  a  channel 
dredged  about  8,000  feet  in  length  and  ftom  60  to  100  feet  in  width,  and  from  14  to 
15  feet  deep  at  low-water  stage,  and  at  the  outer  end  of  the  channel  the  current  has 
washed  until  it  is  now  from  16  to  17  feet  deep. 

This  port  has  already  been  of  help  to  boats  and  tugs  that  have  been  out  in  stormy 
weather,  and  came  in  here  for  shelter,  and  during  any  severe  storm  there  has  been 
from  one  to  six  boats  lying  inside.  Have  also  had  several  boats  loaded  with  oak  and 
pine  which  have  taken  out  about  9,000,000  feet.  I  stated  two  years  ago  that  we  had 
about  400,000,000  of  pine  tributary  to  this  point,  which  statement,  (  notice  by  your 
report  at  that  time,  was  disputed  by  others.  I  have  never  been  in  the  habit  of 
making  false  statements,  and  I  therefore  wish  to  append  the  names  and  amounts  as 
follows: 

Weyhauser  &Co 150,000,000 

Represented  by  Finley  Morrison 45,000,000 

H.C.  Putnam 30,000,000 

P.  Boutin 10,000,000 

J. B. Moored  Co 30,000,000 

Homesteaders 75,000,000 

Cranberry  Lumber  Co 4,000,000 

Stein  &  Levy 10,000,000 

Parties  unknown  to  me 55,000,000 

There  is  in  addition  about  15,000,000  oak.  We  have  also  a  g^at  deal  of  birch, 
poplar,  elm  and  spruce,  while  the  bottom  lands  are  covered  with  cedar  which  is 
used  for  ties,  paving,  poles,  and  shingles. 

There  is  only  one  stone  quarry  in  operation,  but  we  have  the  finest  quality  of  brown- 
stone  that  has  been  found  along  the  south  shore  of  Lake  Superior,  and,  without  ques- 
tion, will  amount  to  a  great  deal  in  the  near  i^ture. 

Our  yillaffe  has  had  no  "boom,''  but  still  we  have  55  good  buildings,  1  schoolhouse, 
and  2  chnr<3ies.  We  have  in  the  village  and  its  near  vicinity  between  500  and  600  peo- 
ple.   The  authorized  census  shows  84  children  older  than  the  school  age  of  4  years. 

Ground  is  now  being  cleared  and  prepared  for  another  mill,  which  will  include  a 
planing  and  shingle  mul,  which  is  being  built  by  Allan  &.  Co.,  of  Pennsylvania. 
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The  Portwinff  Brick  Manafactnring  Company  have  pnrohaMd  new  machinery 
with  a  Yiew  to  further  increasing  their  capacity. 

The  piers  we  built  for  the  entranoe  of  the  harbor  are  not  completed,  as  we  were 
unable  to  get  stone  enough  in  time,  and  they  should  be  extended  out  farther,  and 
•omething  should  soon  be  done  to  protect  the  work  already  in.  From  the  upper  end 
of  the  channel  we  have  now  only  about  200  feet  to  enter  into  Flag  Lake,  which  is  a 
body  of  water  large  enough  to  room  many  of  the  largest  lake  boats. 

The  water  in  Flag  Lake  is  ftom  7  to  16  feet  deep,  being  about  9  feet  deep  immedi- 
ately in  front  of  the  Tillage.  The  bottom  of  Flag  Lake  is  about  3  to  7  feet  of  loose 
muck  and  underneath  thwi  is  clay. 

Judging  from  the  present  undercurrent  it  would  stand  to  reason  that  should  Flag 
Lake  be  opened  the  additional  force  of  water  would  have  a  tendency  to  clear  the 
channel  and  cut  it  deeper,  especially  after  the  piers  are  placed  in  proper  condition. 

Kow,  I  have  endeavored  to  show  you  the  reasons  why  I,  together  with  our  people, 
ask  and  urge  you  and  Congress  for  aid  toward  our  improvements.  Many  of  our 
farmers  and  homesteaders  have  mortgaged  their  homes  to  help  this  harbor,  and  have 
taken  their  last  dollar  in  struggling  to  pay  the  dredging. 

We  tiierefore  repeotfuUy  ask  you  to  so  recommend  that  we  may  have  aid  in  flniah- 
ing  our  work  and  protecting  what  we  have  already  done. 
Tours,  truly, 

T»  N.  Okxbstboic 

GLnnoN  B.  Skabs, 

Cknrp$  of  Engimmr§. 


G  G  iz. 


MODIFICATION  OF  HARBOR  LINES  IN  SUPERIOR  AND  ALLOUEZ  BAYS  AT 
DULUTH  AND  SUPERIOR  HARBOR,  MINM  ESOTA  AND  WISCONSIN. 

United  States  Engineer  Office, 

Buluthy  Minn.,  July  21, 1697. 
General:  I  herewith  transmit  a  tracing*  setting  forth  certain  pro- 
posed changes  in  the  harbor  lines  at  the  eastern  end  of  Superior  Bay, 
where  it  joins  Allonez  Bay. 

The  harbor  lines  of  Allonez  Bay  were  approved  by  the  Secretary  of 
War  March  ^,  1893,  <' subject  to  slight  changes  that  may  be  found  to 
be  necessary  after  an  official  survey  has  been  made." 

The  changes  shown  upon  the  tracing  herewith  are  those  referred  to, 
and  are  necessary  to  complete  the  harbor  line  arrangement  and  to 
comply  with  the  approved  project  for  the  improvement  of  the  harbor. 
It  is  recommended,  therefore,  that  the  said  changes  be  officially  ap- 
proved. 

Very  respectfully,  Clinton  B.  Sears, 

Major  J  Oorp$  of  UngineerB. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 

(Through  the  Division  Engineer). 

[First  todoraeinenl] 

Engineer  Office  XJ.  S.  Abmt, 

Korthwest  Division, 
Green  Bay,  Wis.,  July  26, 1897. 
BespectfuUy  forwarded  to  the  Ohief  of  Engineers,  IT.  S.  A.    Becom- 
mended  for  approval. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 

*  Not  printed. 
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[BIzth  indonemcnt.] 

Offiob  Ohdsf  of  ENonnsERSy 

U.  8.  Army, 
August  18, 1897. 
Besi)ectfally  submitted  to  the  Secretary  of  War. 
On  March  30, 1893,  harbor  lines  for  Allonez  Bay,^  Wisconsin,  were 
established  by  the  Secretary  of  War  ^<  subject  to  sUght  changes  that 
may  be  shown  to  be  necessary  after  an  official  survey  has  been  made." 
A  survey  of  Allouez  Bay  has  been  made  and  M%jor  Sears  now  sub- 
mits a  chart  showing  certain  proposed  modifications  in  the  harbor  lines, 
which  he  states  are  the  changes  referred  to  above  and  are  necessary  to 
complete  the  harbor  line  arrangement  and  comply  with  the  approved 
project  for  the  improvement  of  the  harbor. 

Certain  modifications  in  the  harbor  line  at  the  eastern  end  of  Sitperior 
Bmt  are  also  proposed. 

It  is  recommended  that  the  proposed  changes,  as  shown  on  the 
accompanving  chart,  be  approved,  and  that  the  Secretary  place  his 
approval  both  ui)on  this  paper  and  ui)on  the  tracing  herewith,  which 
has  been  prepared  for  his  signature. 

John  M.  Welsoh, 
Brig.  Oen.^  Chief  of  E%g%neer%^  U.  8.  Armjf. 

(BeTenth  indoncmiMii.] 

War  Department, 

August  J^f  1897. 
Approved  as  recommended  by  the  Ohief  of  Engineers. 

O.  D.  Meiklbjohn, 

AcUng  Secretary  of  War. 
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[The  references  In  Boman  are  to  part  (or  volume),  and  those  in  Arabio  to  page.] 

A, 

Acts.    See  Laws. 

Acnshnet  River,  Mass.    See  New  Bedford  Harbor. 

Asate  Bay,  Minn.,  tmproYement  of  harbor  at i,  386 ;  ni,  2588 

Ann  a  pee  Harbor,  Wis. : 

Improvement  of 1,398;  IV,2672 

Occupancv  of  south  pier vi,  3984 

Survey  of. i,408;  iv,2755 

Aid  to  injured  employees  engaged  on  public  works,  necessity  of  legislation 

for 1.25 

AiUa  (steamship),  removal  of  wreck  of i,  114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  constmction  of 1,530 

ImproTeraent  of i,260;  n,1633 

Alameda,  Cal.,  alteration  of  bridge  between  Oakland  and i,  535 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  195 ;  u,  1374 
Albemarle  Sound,  N.   C,  improvement  of  waterway  to  Norfolk  Harbor, 

Va 1,195;  u,1374 

Albnrgh  Point,  Vt.,  construction  of  bridge  across  Missisquoi  Bay  at 1, 535 

Alequa  Creek,  Fla.,  construction  of  bridge  across,  near  Portland i,  534 

Alexandria  Bay,  N.  Y.,  examination  of  harbor  at h^^y  iv,  3312 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of i,  533 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams  in i,  363;  in,  2428 

Improvement  of 1,362;  ai,2424 

Allouez  Bay,  Wis.,  modification  of  harbor  lines  in i,  23 ;  in,  2647 

Alloway  Creek,  N.  J.,  improvement  of i,  150;  ii,  1220 

Almora  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ir,  1566 

Alpena  Harbor,  Mich.,  improvement  of 1,441;  iv,3011 

Alsea  River,  Oreg.,  improvement  of i,  499 ;  iv,  3303 

Aliamaha  River,  Ga.,  improvement  of i,  230;  ii,  1513 

Alrena  (steamer),  removal  of  wreck  of i,  114, 1040 

Alviso  Creek,  Cal.,  survey  of 1,488;  iv,3343 

Amite  River,  La.,  improvement  of 1,280;  ii,  1756 

Andnra  Creek,  Va.    See  Nandua  Creek. 

Anna  Augueta  (schooner),  removal  of  wreck  of i,  138,1157 

Annapolis  Harbor,  Md.,  survey  of i,  175;  ii,  1309 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  49, 832 

Anto  (bark),  removal  of  wreck  of,  ftora  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1.^66 

Apal achicola,  Fla.,  survey  of  approaches  to 1, 262 ;  ii,  1655 

Apalachicola  Bay,  Fla. : 

Improvement  of i,  254 ;  ii,  1005 

Survey  of,  including  approaches  to  Apalachicola i,  262 ;  ii,  Itino 

Apalachicola  River,  Fla.,  improvement  o^  including  the  Cut-off i,  254;  ii,  1609 

Appleton,  Wis.,  construction  of  bridge  across  Fox  Kiver  Canal  at i,  5:^2 

Appomattox  River,  Va.,  improvement  of i,  193;  ii,  1369 

Appoquiuimink  River,  Del.,  improvement  of i,  158;  ii,  1261 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3!»87 

Aquia  Creek,  Va.,  improvement  of i>  179;  ii.  i:iL*4 

Aransas  Harbor  Terminal  Railway  Company,  bridge  of i,  530 
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ArkanBM  River,  Ark.  and  Kant. : 

Qaiiging 1,23,309;  ni,1936 

Improvement  of i|311;  ui,  1963 

Removal  of  obBtraotions  in 1,310:  iii,  1949 

Surveys   of,  at  Little   Rock,  Yanburen,  Fort   Smith,  and   Pinebluff, 

Ark 1,316;  iii,  1969, 1990 

Arroamen  t.    See  Forti  fications. 

Arthur  Lake,  La.,  improTement  of i,  285 ;  n,  1767 

Ashland  Harbor,  Wis.,  improvement  of i,388;  in,  2603 

Ashley  River,  S.  C,  establishment  of  harbor  lines  in !>  23 ;  ii,  1487 

Ashtabala  Harbor,  Ohio : 

Bridge  across  Ashtabala  River,  construction  of i,  534 

Improvement  of 1,460;  iv,3086 

Water  levels 1,547;  vi,  4127,4128 

Ashtabula  River,  Ohio.    See  Ashtabula  Harbor. 

Assawaman  Bav,  Del.,  improvement  of  waterway  via i,  162 ;  ii,  1270 

Assistants  to  Chief  of  Engineers 1,550 

Astoria  and  Columbia  River  Railroad  Company,  bridge  of i,  533 

Atchafalaya  Bay,  La.,  examination  of I;  291;  ii,  1779 

Atchafalaya  River,  La.,  rectification  of  mouth,  by  Mississippi  River  Commis- 
sion    1,525;  Y,3506 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above i»228;  ii,  1506 

Improvement  of  Savannah  River  below 1,227;  ii,  1503 

A ugueUiy  Anna  (schooner),  removal  of  wreck  of i,  138, 1157 

Anx  Bees  Soies  Lake,  Mich.    See  Frankfort  Harbor. 

B. 

Babylon  Creek,  N.  T.,  examination  of 1,140,1173 

Back  Cove,  Portland,  Me.    See  Portland. 

Back  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Baffadoce  River,  Me.,  improvement  of 1,30,778 

Baker,  Adelaide  (schooner),  removal  of  wreck  of,  flrom  Man  of  War  Harbor, 

Key  West,  Fla i,251;  ii,1566 

Balls  Ferry,  Cal.,  construction  of  bridge  across  Sacramento  River  at i.  533 

Baltimore  Harbor,  Md. : 

Defenses  of 1,7,15,639 

Improvement  of  channel  to 1*172;  ii,  1299 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvement  of  Spring  Garden i»174;  ii,  1307 

Survey  of 1,174;  ii,  1308 

Wreck  off  Fort  MoHenry,  removal  of i,  174;  u,1307 

Bangor,  Me. : 

improvement  of  Penobscot  River  at i,  30, 779 

Survey  of  Penobscot  River  at 1,44,811 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,28,775 

Bamegat  Bay,N.  J.,  examination  of i,  154;  ii,  1229 

BaiTen  River,  Ky.,  operating  and  care  of  locks  and  dams  on J,  370;  lu,  2462 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  303 ;  ni,  1914 

Bartrand  River,  S.  C,  examination  of i,  24 

Battalion  of  Engineers 1,6,22,570 

Batteries.    See  Fortifications. 

Battery,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  Governors 

Island  and 1,141,1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.Y.: 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Bay  ville,  N.  Y.,  construction  of  bridge  across  Mill  Neck  Creek  Inlet  at i,  533 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River,  near i,321;  iii,2047 

Beach  Thoroughfare,  N.  J.,  examination  of 1,154;  ii,  1235 

Beaufort  Harbor,  N.  C. : 

Improvementof i,2C4;  ii,  1396 

Improvement  of  waterway  to  Newbem 1,204;  n,  1396 

Improvement  of  waterway  to  New  River i,  206;  n,  1398 

Beaufort  Harbor,  S.  C.  improvement  of  channel  to  Savannah,  Ga....  i,224;  n,  1498 
Beaufort  River,  8.  C,  improvement  of i,224;  11,1483 
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BeAnmonty  Tex.,  oonttrnotlon  of  bridge  aoroM  Neoheg  Ri\rer  at i,  531 

Belfast  Harbor,  Me.,  impro^rement  of i,  82, 781 

B€llf  ^2tc0  (ftohooner),  remoyalof  wreek  of i,  153;  ii,  1227 

Bellamy  River^  N.  H.,  improvement  of 1^40,794 

Belle  River,  Mieh^mprovement  of 1,448;  iv,  3026 

Bellingham  Bay,  Wash.,  sorvej  of i,523;  iv,3478 

Benton  Harbor,  Mich.    See  St.  Joseph  Harbor. 

Beverly,  Mass..  constmction  of  bridge  between  Salem  and i,  532 

Bibb  Connty,  Ala.,  construction  of  bridge  across  Cahaba  River,  in i,  530 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162 ;  ii,  1270 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of. i,  377;  ill,  2530 

Improvement  of  Levisa  Fork i,  376;  iii,  2529 

Improvement  of  Tug  Fork i,  375;  iii,  2528 

Biff  Sunflower  River,  Miss.,  improvement  of i,  308;  iii,  1935 

Bills  authorizing  construction  of  bridges,  examination  of i,  24 

Birmingham,  Ala.: 

Examination  for  canal  to  Black  Warrior  Ki ver i,  275 ;  ii,  1704 

Survey  for  canal  to  Black  Warrior  River i,  275;  ii,  1704 

Biscayne  Bay,  Fla.,  survey  of -• i,  252;  ii,  1588 

Bishop  and  Clerks  Light.  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  80, 928 
Bismarck  Harbor,  N.  Dak.    See  Missouri  River  between  Stubbs  Ferry  and 

Sioux  City. 
Black  Lake,  Mich. : 

Improvement  of  Holland  Harbor i,  426;  iv,  2916 

Survey  of  Holland  Harbor i,  435;  iv,  2950 

Black  River,  Ark.  and  Mo.,  improvement  of J,  313 ;  iii,  1975 

Black  River,  La.,  improvement  of i,  302;  jii,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  534 

Improvement  of,  at  Port  Huron i,  446;  iv,  3022 

Improvement  of  mouth  of • i,  446;  iv,  3021 

Black  Kiver,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of 1,207;  ii,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Black  River,  Wash.,  constxuotion  of  bridge  across i,  531 

Black  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to ly  473;  iv,  3245 

Black  Warrior  River,  Ala.: 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

Canal  to  Birmingham,  examination  for i,  275 ;  ii,  1704 

Canal  to  Birmingham,  survey  for i,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa i,  265;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  ii,  1667 

Looks  and  dams  on,  operating  and  oare  of i,  265;  u,  1675 

Blind  Slough,  Oreg.,  construction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Constmction  of  harbor  of  reftige  at i,  78,922 

Improvement  of  Great  Salt  Pond I,  79,925 

Blood  River,  La.,  improvement  of i,  279;  ii,  1753 

Board  of  Engineers,  The i,  4.553 

BoBuf  River,  L.a.,  improvement  of i,  303;  iii,  1917 

Bogne  Chitto,  La.,  improvement  of i>274;  ii,  1703 

Bogne  Falia,  La.,  improvement  of i,  278;  ii,  1751 

Bogne  Inlet,  N.  C.j  examination  and  survey  for  Jetty  near i,  211;  ii,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via i,  205 ;  u,  1398 

Boonville,  Mo.,  oonstruction  of  bridge  across  Missouri  River  at i,  529 

BoonviUe  and  Howard  Coun^  Bridge  Company,  bridge  of i,  529 

Boothb^  Harbor,  Me.,  examination  of i,  43,802 

Boston  Harbor,  Mass. : 

Defenses  at 1,7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23, 881 

Improvement  of i,  55,843 

Bourne,  Mass.,  construction  of  bridges  by  town  of i,  534 

Braddook  and  Duquesne  Bridge  Companv,  bridge  of i,  530 

Braddock  Township,  Pa.,  constmction  of  bridge  across  Monongahela  River 

to  Mifflin  Township i,  530 

Brandon  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla I,  251;  ii,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138, 1156 

Brare  Boat  Harbor,  Me. ,  oonstruction  of  bridge  across i,  534 
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BriizoB  River,  Tex. : 

Examination  of  channel  to  Qalveston  Bay 1,298;  ii,  1809 

Improvement  of i>  297;  u,  1808 

Report  upon  improvements  of  Brazoe  River  Channel  and  Dock  Com- 
panv 1,298;  n,  1815 

Brazoe  River  Channel  and  Dock   Company,   report   upon    improvements 

of 1,298;  u,18I5 

Breakwaters  built  by  the  United  States,  oooupancy  or  ii^ury  of.,  i, 24, 536;  vi,3981 

Bridgeport  Harbor,  Conn.: 

Bridge  acrosa  Peqnonnock  River,  construction  of i,  533 

HarlM)r  lines  at,  moditication  of i,23, 98:$ 

Improvement  of 1,94,9511 

Bridges : 

Alteration  of 1,24,535 

Construction  of 1,24,529 

Examination  of  bills  authorizing  construction  of 1,2'^ 

Examinn  tioii  of  plans  and  locations  of  proposed i,  24, 529, 53  L 

Obstructing  navigation,  action  upon i,  24, 5  -6 

Bristol  County,  Mass.,  bridge  of i,  531 

Broad  Creek,  Del.    See  Broad  Greek  River. 

Broad  Creek  River,  Del.,  improvementof i,  167;  ii,  1278 

Broadkiln  River,  Del.,  improvement  of 1,162;  ii,  1270 

Broad  Sound,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of if  118, 1093 

Brooklyn,  N.  Y.: 

See  aUo  l^ew  York  Harbor. 

Alteration  of  city  bridge  across  Newtown  Creek,  at  Long  Island  City..       i,  535 

Construction  of  cit^  bridge  across  Coney  Island  Creek i,  53-1 

Removal  of  wreck  in  Gowauus  Canal i,  138, 1158 

Browns  Creek,  Sayville,  N.  Y.,  improvoDient  of 1,124,1111 

Bruce  (schooner),  removal  of  wreck  of i,451;  iv,  3033 

Brunswick  Harbor,  Ga.,  improvement  of 1,233;  u,  1521 

Buffalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and i|435;  iv,  2055 

Improvement  of  harbor  at i,  466;  iv,  3107 

Survey  oi  Buffalo  entrance  to  Erie  Bnstn,  Black  Rock  Harbor.. .  i, 473;  iv,  3245 

Buffalo  Bayou,  Tex.,  improvementof 1,296;  u,  180  \ 

Buffalo  Fork,  White  River,  Ark.,  survey  of i,317;  m,  IWH 

Burlington  Harbor,  Vt.,  improvement  of 1, 480 ;  iv,  329« 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of : 1,140,1177 

Byram  River  and  Harbor,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cache  River,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  i,  321 ;  iii,  2047 

Cahaba  River,  Ala.,  construction  of  bridge  across i,  530 

Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above i,321;  iu,2047 

Calais,  Me.,  survey  of  St.  Croix  River  below 1,43,805 

Calcasieu  River,  La. : 

Bridge  at  Lake'Charles,  construction  of 1,531 

Improvement  of  mouth  and  passes  of 1, 286;  n,  1768 

California  Debris  Commission i,  528;  vi,  3961 

California,  Department  of,  reconnaissances  and  explorations  in i}547;  vi,4133 

Caloosahatchee  River,  Fla. : 

Examination  of,  from  Orange  River  to  Gulf  of  Mexico i,  251 ;  u,  1569 

Improvementof i|245;  u,  1557 

Calumet,  111.,  improvement  of  harbor  at i,  412;  it,  2801 

Calumet  River,  111.  and  Ind. : 

Improvementof 1,^1*;  iv,2810 

Improvement  of  harbor  at  Calumet,  111 i,*13;  iv,2801 

Cambridge,  Md.,  survey  of  harbor  at 1,172;  n,  12J>6 

Cambridge,  Mass.,  moditication  of  harbor  lines  in  Charles  River  at i,  23, 881 

Camden,  Me.,  improvement  of  harbor  at 1,33,782 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek  at lyl^^^  11,1223 

Improvement  of  Delaware  River  at ifl^>  11,1205 
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Canals,  etc. : 

See  alio  Waterw^ays. 

Albemarle  and  Chesapeake  Canal,   N.   C,  improyement  of  waterway 

via 1,195;  ii,1374 

Allegheny  River,  Pa.,  construction  of  locks  and  dams  on i,  363 ;  iii,  2428 

Barren  River,  Ky.,  operating  and  care  of  looks  and  dams  on....  i,  370;  in,  2462 

Birmingham  to  Black  Wamor  River,  Ala.,  examination  for i,  275;  ii,  1704 

Birmingham  to  Black  Warrior  River,  Ala.,  survey  for , i,  275 ;  ii,  1704 

Black  w  arrior  River,  Ala.,  operating  and  care  of  locks  and  dams  on .  i,  265 ;  ii,  1675 

Black  Warrior  River  to  Birmingham,  Ala.,  examination  for 1^275;  ii,  1704 

Black  Warrior  River  to  Birmingham,  Ala.,  survey  for i,  275 ;  ii,  1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to x,64, 864 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  504 ;  i  v,  3116 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care  of. . .  i,  505 ;  i v,  3423 
Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1395 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  504 ;  iv,  3416 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3423 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  looks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356 ;  iii,  2354 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating 

and  care  of 1,323;  iii,2104 

Dultttii  Canal,  Minn.    See  Duluth  Harbor. 

Erie  Canal,  N.  Y^  preservation  of  bench  marks  along i,  546 ;  vi,  4122 

Erie  Canal,  N.  ¥.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels   1,^73;  r\%3250 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  oare  of  locks  and  dams i,  407 ;  i v,  2719 

Galena  River,  III.,  operating  and  oare  ot  lock  and  dam i,  323 ;  iii,  2109 

Galveston  acd  Brazos  Canal,  Tex.,  examination  of i,  298;  ii,  1809 

Gowanus  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

Gowanns  Cannl,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  138, 1158 

Great   Kanawha  River,  W.  Ya.,   operating    and   oare    of  locks    and 

dams 1,383;  iii/2575 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Lock  and  Dam  No.  5 i,  370*;  ui,  2459 

Green  River,  Ky .,  operating  and  care  of  locks  and  dams i,  370 ;  in,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Ruinsey i,  3(59;  in,  2457 

Green  River,  Ky.,  survey  at  mouth,  for  new  lock  and  dam 1, 373;  Til,  2.504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472 ;  iv,  3128 

Illinois  and  Mississip^ii  Canal,  111.,  construction  of 1^418;  iy,2825 

Illinois  and  Mississippi  Canal.,  III.,  operating  and  care  of  canal  around 

rapidsof  Rock  River i,420;  iv,2880 

Illinois  River,  111.,  operating  and  care  of  Lagrange  and  Kampsvillo 

locks  and  dams i,417;  iv,2822 

Keutuckv  River,  Ky.,  oi>erating  and  care  of  locks  and  dams i,  375 ;  in,  2519 

Little    Kanawha   River,  W.   Ya.,   operating    and    care   of   lock    and 

dam 1,384;  in,  2582 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  3G6 ;  in,  2444 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance 1,397;  iv,2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  396 ;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  397 ;  iv,  2666 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St. 

Paul  and  Minneapolis i,  323 ;  in,  2110 

Mississippi  River,  operating  and  oare  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,323;  in,  2104 

Monongahela  River,  acquisition  of  improvements  of  Monongabela  Navi- 
gation Company  1,361;  111,2411 

Monongahela  River,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361 ;  in,  2411 
Monongahela  River,  operating  and  care  of  Locks  and  Dams  Nos.  8 

and  9 i,360;  in, 2409 

Morgan  Canal,  Tex.,  improvement  of i,  294;  ii,  1803 

Morgan  Canal,  Tex.,  operating  and  care  of i,  298 ;  ii,  1808 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.  i.  351 ;  in,  2296 
Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams . .  i,  358 ;  in,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  examination  for 

ship  canal 1,472;  iv,3128 

Ohio  River,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  3.56 ;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  in,  2354 
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Canals.  etc^Continaed. 

Ohio  River,  operating  and  care  of  Lonisyille  and  Portland  Canal, 

Ky 1,366;  iu,244i 

Obwoko  Canal,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 

selB 1,483;  iy,3324 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  m,2608 

Portland  Canal,  Alaska,  survey  of 1,524;  iv,  3487 

Rock  River,  111.,  ot>eratiug  and  care  of  canal  aronnd  rapids  of..  1,420;  IY,2880 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,44o;  iv,30I8 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care 19  445;  iv,  3019 

St.  Marys  Falls  Canal,  Mich.,  commerce  passing,  in  1896 iv,  2999, 3004 

St.  Marys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier vi,  3985 

St.  Marys  Falls  Canal,  Mich. ,  operating  and  care i,  438 ;  iv,  2997 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,397;  IY,2671 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.,  i, 396;  iv, 2660 
Sturgeon  Bay  and  Lake  Michigan  Canal, Wis.,  operating  and  care,  i,  397;  iv,  2666 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  iii,2606 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  351 ;  iii,  2296 
Wabash  River,  operating  and  care  of  lock  and  dam  at  Grand  Rap- 
ids    1,368;  ui,2455 

Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams  above  Tus- 
caloosa  -•  1,266;  11,1675 

Warrior  River  to  Birmingham,  Ala.,  examination  for i,  275 ;  ii,  1704 

Warrior  River  to  Birmingham,  Ala.,  survey  for X,  275 ;  ii,  1704 

Canapitsit  Channel,  Mass.,  improvement  of 1,71,900 

Canarsie  Bay,  N.  Y.,  improvement  of 1,125,1114 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,^,  832 

Cape  Charles  City,  Va.,  improvement  of  harbor  at 1, 194 :  ii,  1370 

Cape  Cod,  Mass.,  removal  of  wreck  off,  near  Orleans 1,63,859 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Cape  Fear  River,  N.  C. : 

Improvement  of  above  Wilmington Iy^^»  ii,  1404 

Improvement  of,  at  and  below  Wilmington i|209;  ii,  1406 

Improvement  of  North  East  River 1,207;  ii,  1400 

Cape  Lookout  harbor  of  rel'uge,  N.  C,  survey  of ],  212 ;  u,  14')0 

Cape  Vincent,  N.Y.,  improvement  of  harbor  at h^'^'y  iv,3286 

Care,  maintenance,  and  operating  of  certain  public  works,  provision  for.. .         i,  23 

Carrabelle  Bar  ana  Harbor,  Fla.,  improvement  of i,  253 ;  ii,  1603 

Carrs  Bend,  Cal.,  examination  of  Mapa  River  fh>m  Napa  to,  and  for  cat 

through • ',494;  IV,S374 

Carvers  Harbor,  Yinalhaveu,  Me.,  improvement  of i,  34, 785 

Cascades  Canal,  Columbia  River,  Greg. : 

Constniction  of 1,604;  IY,3416 

Operating  and  care  of 1,505;  IV,  8423 

Casco  Bay,  Me. ,  construction  of  bridge  across,  at  Yarmouth i,  534 

Cashie  River,  N.  C,  examination  of 1,199;  11,1381 

Catskill  Creek,  N.  Y.,  examination  of 1.114,1041 

Cedar  Creek,  Del.,  examination  of i|171;  ii,1293 

Cedar  Keys,  Fla.,  examination  of  harbor  at i.  252 ;  ii,  1583 

Celilo  Falls,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat  railway 

to  The  Dalles  Rapids : 1,505;  iv,3425 

Central  Pacific  Railroad  Company,  bridge  of 1,535 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Defenses  on 1,7,20,744 

Improvement  of  Burlington  Hnrbor,  Vt i,480;  iv,3296 

Improvement   of  channel    between  North  and    South    Hero  islands, 

Vt 1,480;  iv,3299 

Improvement  of  Narrows  of..^ x»481;  iv,8302 

Chandlers  River,  Me.,  examination  of,  from  month  to  Jonesboro 1, 42, 798 

Chapel  Point  Harbor,  Md.,  survey  of lyl^;  n,  1350 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of 1,23,881 

Improvement  of 1^55,843 

Charleston  Harbor,  S.  C. : 

Defensenat 1,7,16,675 

Harbor  lines  in  Ashley  and  Cooper  rivers,  establishment  of i|23;  11,1487 

Improvement  of 1,222;  ii,1471 
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diarlerolx  Harbor,  Mich. : 

Improyemeat of 1,438;  IY,2942 

Surveyor 1,435;  iv,29^ 

Charlotte  Harbor,  Fla. : 

Examination  of  inside  passage  to  Panta  Rasa i,  252;  u,  1572 

ImproTement  of • h^^y  n,1559 

Charlotte  Harbor,  N.  T. : 

Improvement  of 1^474:  iv,3269 

Water  levels 1,547;  vi,  4127, 4129 

Charts.    See  Maps. 
Chatham  Harbor,  Mass. : 

Improvement  of 1,62,858 

Removal  of  wreck  in i,928 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of,  below  Columbus,  Qa 1,256;  ii,  1616 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  257 ;  n,  1620 

Cheboygan  Harbor,  Mich.,  improvement  of i,  440 ;  iv,  3009 

Chefuncte  River, La., improvement  of i,278;  Ii,l751 

Chehalis  River,  Wash.,  improvement  of i,  510;  iv,  3437 

Chequamegon  Bay,  Wis.    8€0  Ashland  Harbor. 
Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  Cit^,  Va i,  194 ;  ii,  1370 

Removal  of  wreck  in,  abreast  of  Sassafras  River,  Md i,  171 ;  ii,  1289 

Chester  River,  Md.,  improvement  of i,  164;  ii,  1273 

Chicago,  111. : 

Examination  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near 1.421;  iv,2882 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth, Buffalo, and i,435;  iv,2955 

Improvement  of  Chicago  River  at 1,411;  iv,?793 

Improvement  of  harbor  at J,  409;  iv,  2790 

Improvement  of  South  Chicago  Harbor i,  412 ;  iv,  2801 

Removal  of  wreck  in  North  Branch,  Chicago  River i,  420;  iv,  2881 

Chicago  and  Northwestern  Railway  Company,  bridges  of i,  533 

Chicago  River,  111.    See  Chicago. 

Chiokasahay  River,  Miss.,  improvement  of h^^f  ^h  l^^*^ 

Chief  of  Engineers,  Office  of  the i,550 

C%iita  (barge),  removal  of  wreck  of i,420;  iv,2881 

Chincoteague    Bay,  Va.,  improvement   of  waterway   to   Delaware   Bay, 

Del 1,162;  n,1270 

Chipola  River,  Fla.,  improvement  of  lower i,264;  n,1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks i>328:  ui,2152 

Chitto,  Bogue,  La.^  improvement  of i»274;  ii,  1703 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  257 ;  n,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of i,532 

Improvement  of Iyl64;  ii,  1275 

Survey  of  Cambridge  Harbor 1,172;  n,1296 

Christiana  River,  Del. : 

Improvement  of 1,155;  ii,1250 

Removal  of  wrecks  in 1,170;  ii,  1288 

Clearwater  Harbor,  Fla.,  examination  of ',252;  ii,  1578 

Clearwater  River,  Idaho,  improvement  of 1,521;  iy,3465 

Cleveland  Harbor,  Ohio: 

Improvement  of : i,458;  iv,3075 

Water  levels 1,547;  vi, 4127, 4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  construction  of. 1,530 

Improvement  of 1,853;  ui,2311 

Clinton  River,  Mich.,  improvement  of i,  449 :  lY,  3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.. .  i,204;  ii,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  204 ;  ii,  1395 

Coa^jock  Bay,  N.  C,  improvement  of  waterway  via i,  195 ;  u,  1374 

Cocheco  River,  N.  H.,  improvement  of i,  40, 794 

Cochran  (steamer),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

West,  Fla i,251;  ii,1566 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans 1,^859 

Cod,  Cape,  Ship  Canal,  Mass.^  examination  of  approaches  to i,  64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  connecting  Lloyds  Harbor  with. .  i,  189, 1165 
Coldwater  River,  Miss.,  examination  of 1,310;  ui,1948 
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Colorado,  Department  of  the,  reconnaissanoee  and  explorations  in..  i,547;  yi,4134 

Colorado  River,  Ariz., examination  of h'^i  iv,3339 

Columbia,  Department  of  the,  reoonnaiseancefl  and  explorations  in . . .  i,  547 ;  vi,  4132 
Colombia,  District  of.    See  District  of  Colombia. 
Colombia  River,  Oreg.  and  Wash. : 

Boat  rail  way  between  The  Dalles  Rapids  and  Celilo  Falls,  constrnction 

of 1,505;  IV, 3425 

Cascades  Canal,  constmction  of 1,504;  iv,  3416 

Cascailes  Canal, operating  and  care  of 1.505;  iv, 3423 

Defenses  of  month  of 1,7,21,756 

Ganging 1.507;  iv,34.S2 

Improvement  of,  above  Celilo,  Oreg i,518;  iv,  3456 

Improvement  of,  at  Three  Mile  Kajpids 1,505;  IY,3425 

Improvement  of,  below  Portland,  Oreg i,  503;  iy,3407 

Improvement  of,  below  Tongne  Point,  Oreg i,  502 ;  i v,  3406 

Iniprovement   of,  between    Rook    Island    Rapids   and   Foster   Creek 

Rapids 1,517;  iv,3455 

Improvement  of,  between  VanconTar,  Wash.,  and  month  of  Willamette 

River 1,504;  iv,3414 

Improvement  of  month  of ^ i,502;  iv,3404 

Wreck  below  Tongue  Point,  Oreg.,  removal  of i,  502 ;  iv,  3406 

Compilations : 

£xamliiations,  surreys,  projects,  appropriations,  etc i,  24 

Laws  for  maintenance,  etc.,  of  navigable  waters i,  24 ;  vi,  4137 

Compton  Creek,  N.  J.,  improvement  of i,  136,1150 

Conanicot  Island,  Narragansett  Bay,  R.  I.,  examination  for  ohannel  through . .  i,  80, 928 

Conecoh  River,  Ala.,  improvement  of i, 259;  ii,  1631 

Coney  Island  Channel,  New  York  Harbor,  N.  Y.,  examination  of i,  115, 1048 

Coney  Island  Creek,  N.  Y. : 

I^ridge  at  Brooklyn,  construction  of i,  534 

Examination  of 1.115,1050 

Congaree  River,  S.  C,  improvement  of I722I;  11, 1468 

Conneaut  Harbor,  Ohio,  improvement  of i;4^1;  iv,3090 

Connecticut  Ri ver.  Conn.,  improvement  of,  below  Hartford i,  86, 948 

ConoveTf  John  B,  (schooner),  removal  of  wreck  of i,  139, 1 158 

Contentnia  Creek,  N.  C,  improvement  of i,  202;  11, 1389 

Contingencies,  estimate  for  examinations,  surveys,  and,  of  rivers  and  hnrburs .      i,  524 
Continuing  contracts: 

Allegheny  River,  Pa.,  locks  and  dams i,363;  ui.2428 

Boston  Harbor,  Mass i,  55. 843 

Bnflfalo  Harbor,  N.  Y 1,466;  iv,3l07 

Chicago  River,  111 1,411;  iv,2793 

Christiana  River,  Del i,  155;  11, 1250 

Cleveland  Harbor,  Ohio i,458;  iv,3075 

Columbia  River,  Oreg.,  Cascades  Canal i,504;  iv,3416 

Cnmberland  River  above  Nashville,  Tenn i;344;  111, 2223 

Cnniberland  Sound,  Ga 1,235;  11, 1526 

Delaware  Bay,  Del.,  harbor  of  refuge i,  149;  11, 1216 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i,  144;  11, 1205 

Duluth  Harbor,  Minn i,386;  iu,2592 

Dunkirk  Harbor,  N.  Y i,464;  iv,3103 

Falls  of  Ohio  River  at  Louisville,  Ky i,364;  in,  2441 

Fortifications i,9 

Galveston  Harbor,  Tex i,292;  n,1793 

Grays  Harbor  and  bar  entrance.  Wash i,509;  IY,3436 

Great  Lakes,  channels  in  connecting  waters  of i,  435 ;  iv,  2965 

Hudson  River,  N.Y 1,105,996 

Humboldt  Harbor  and  Bay,  Cal i,492;  iv,3366 

Illinois  and  Mississippi  Canal,  111 I|418;  iy,2825 

Indiana  Chute,  Falls  of  Ohio  River 1,364;  111, 2441 

Kentucky  River,  Ky 1,378;  III,  2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterwav  from i,  389;  iii,  2608 

Milwaukee,  Wis.,  harbor  of  refuge 1,402;  iv,2689 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn ...  i, 322;  iii, 2059 

Mississippi  River,  between  Ohio  and  Missonri  rivers i,  318 ;  iii,  2012 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i,  525;  v,  3506 

Mississippi  River,  Vicksburg  Harbor,  Miss i,306;  iii,1927 

Missouri  River, below  Sionx  City,  Iowa i|527;  vi,3837 

Mobile  Harbor,  Ala i,263;  11, 1662 

Monongahela  River,  W.  Va.  and  Pa 1,359;  111,2383 
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Coniinaing  oontraots — Continued. 

Narragsnsett  Bay,  R.  I 1,74,908 

Newtown  Creek,  N.  Y 1,128,1125 

New  York  Harbor^  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Buttermilk  chan- 
nels   1,125,1117 

New  York  Harbor,  N.  Y.,Newtown  Creek i,  128,1125 

Northern  and  Northweatem   Lakes,  channels   in    connecting  waters 

of 1,435;  iv,2955 

Oakland  Harbor, Cal 1,484;  iv,3327 

Ohio  River,  Dams  Nos.  2, 3, 4, 5,  and  6 i,356;  iii,2358 

Ohio  River,  Falls  of,  at  Louisville,  Kj.,  including  Indiana  Chnte.  i,  364 ;  iii,  2441 

Plaquemine  B^ou,  La i,  282;  ii,  1759 

Point  Judith,  R.  L,  harbor  of  refuge i,  77, 918 

Portland  Harbor.  Me.,  inoludiug  Back  Cove i,  37, 790 

Providence  River,  R.  I i,  74, 908 

Rivers  and  harbors i,  22 

Rockland  Harbor,  Me i,  33, 783 

Sabine  Pass,  Tex.,  harbor  at i,288;  ii,  1771 

Savannah  Harbor, Ga i,224;  ii,  1493 

Superior  Harbor,  Wis 1,886;  iii,2592 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389 ;  ui,  2608 

Vicksburg  Harbor, Miss 1,306;  ill,  1927 

Willamette  River  above  Portland,  Oreg i,506;  iv,3429 

Wilmington  Harbor.  Cal 1,486;  iv,3:J35 

Wilmington  Harbor,  Del i,  155;  ii,  1260 

Winyah  Bay,  8.  C i,217;  ii,  1462 

Yamhill  River,  Greg 1,506;  iv,3429 

Yaquina  Bay,  Oreg 1,499;  iv,3394 

Yazoo  River,  Miss.,  mouth  of i,306;  in,  1927 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of i>  152;  ii,  1223 

Cooper  River,  S.  C,  establishment  of  harbor  lines  in ly  23 ;  ii,  1487 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of i,261;  ii,  1642 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge i,261;  ii,  1642 

Improvement  of,  between  Wetnmka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge i,262;  ii,  1647 

Operating  and  care  of  locks  and  damson i,262;  ii,  1654 

Coos  Bay,  Oreg. : 

Improvement  of  entrance  and  harbor 1,496;  iv,  3884 

Improvement  of  harbor  by  dredging i,497;  iv,3387 

Coos  River,  Oreg., improvement  of i,498;  iv,3388 

Coquille  River,  Ores. : 

Inipruvement  of,  between  Coquille  City  and  Mf^rtle  Point i,  496;  iv,  3383 

Improvement  of  mouth i,495;  iv,3380 

Corporations,  occupancy  or  injury  of  public  structures  by i,  24, 536;  vi,  3981 

Corps  of  Engineers : 

Changes  during  the  year 1,8 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress, 

first  session,  afi'ecting  the vi, 4161,4197 

Number  and  distribution  of  officers , 1,3 

Ofiiccrs  detached i,4 

Corpus  Christi  Channel,  Tex.,  construction  of  bridge  across i,  530 

Cos  Cob  Harbor,  Conn.,  improvement  of 1,102,969 

Courtableau  Bayou,  La.,  improvement  of i,  283 ;  ii,  1762 

Cowlitz  River,  Wash.,  improvement  of i,520;  iv,3463 

Crystal  River,  Fla.,  examination  of i,262;  ii,  1580 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging 1,23,309;  in,  1936 

Improvement  o^  above  Nashville,  Tenn i»  344 ;  in,  2223 

Improvemen t  of,  below  Nashville,  Tenn i»  342 ;  ill,  2220 

Survey  of  mouth  of 1,347;  iii,2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,17,700 

Improvement  of i,  235;  ii,  1526 

Current  River,  Ark.  and  Mo.,  improvement  of i,  314 ;  in,  1978 

Currituck  Souud,  N.  C,  improvement  of  waterway  through i,  195;  n,  1374 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  173;  n,  1306 

Cnt-off,  Apalachicola  River,  Fla.,  improvement  of ii  264 ;  ii,  1609 
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Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of I|801;  ui,  1896 

D. 

Dalles  RapidSi  The,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls 1,506;  iv,3425 

Dams: 

See  also  Canals. 

Form  of  water  surface  backed  up  by,  in  running  streams ni,  2378 

D'Arbonne  Bayou,  La.,  obstruction  of,  by  raftsmen Yi,  8983 

Darien  Harbor,  Ga. : 

Improvement  of 1,229;  n,1508 

Removal  of  wreck  in ',237;  ii,1538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  356 ;  lu,  2354 

Defenses,  seacoast.    See  Fortiiications. 

De  Graeee,  Sylvia  (steamer),  removal  of  wreck  of i,  502 ;  iv,  3406 

Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  construction  of i,  148 ;  ii,  1214 

Harbor  of  refuge,  construction  of i>149;  ii,  1216 

Pier  near  Lewes,  Del.,  construction  of ^147;  ii,  1213 

Waterway  to  Chincotaague  Bay,  Va.,  improvement  of i,  162 ;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of ii,  1227 

Delaware  Breakwater,  Del.,  oonstrnction  of i>  148 ;  n,  1214 

Delaw.aie  River,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,7,14,628 

Dike  at  Fort  Mifflin,  Pa.,  rebuilding  of i,638 

Dike  at  Woodbury  Creak,  rebuilding  of 1,152,639;  ii,  1223 

Marcushooky  Pa. ,  improvement  of  ioe  harbor  at i,  146 ;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below !>  142 ;  u,  1 192 

Philadelphia,  Pa.,  and  Camden,  N.  J.,  improvement  between i»  144;  u,  1206 

Wreck  opposite  League  Island,  Pa.,  removal  of i,  153 ;  ii,  1227 

Delta  Cooperage  Company,  bridge  of i,580 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Mississippi  River  Commis- 
sion   1,526;  v,3505 

Dennis  Creek,  N.  J.,  improvement  of 1,151;  u,  1222 

Denton,  Md.,  oonstruction  of  bridge  across  Choptank  River  at i,  532 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,22,574 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

careof 1,323;  in, 2104 

Des  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along.,  i,  325;  iii,  2124 

Des  Plaines  River,  IlL,  examination  of i,421;  iv,2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,  529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of i,529 

Improvement  of i,^9;  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at i,482;  iy,3306 

District  of  Columbia : 

See  alto  Washington,  D.  C. 

Public  buildings  and  grounds  and  Washington  Monument. .  i,  542;  vi,  4025, 4032 
Washington  Aqueduct,  inoreasing  water  supply  of  city  of  Washing- 
ton   1,540;  ▼1,4018 

Washington  Aqueduct^  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aoueduot,  raising  height  of  Great  Falls  Dam i,  540 ;  vi,  4018 

Dividing  Creek,  Md.    See  La  Trappe  ffiver. 

Dividing  Creek,  N.  J.,  examination  of if  154;  n,1242 

Division  engineers i,25 

Divisions,  engineer i,25 

Doboy  Bar,  Ga.,  survey  of 1,237;  ii,1538 

Dog  River,  Miss.,  survey  of i,276;  u,1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of i,  23, 321 ;  iii,  2049 

Duck  Creek,  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  reftige  at i,  89, 951 

Dnluth,  Minn. : 

Bridge  across  St.  Louis  River  to  Superior,  Wis.,  oonstruction  of i,  533 

Harbor  lines  at,  modification  of 1,23;  ni,2647 

Improvementof  harbor  at 1,386;  iir,2592 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and i,435;  iv,2966 

Duluth  Street  Railway  Company,  bridge  of 1,533 


Digitized  by 


Google 


INDEX.  11 

Dunkirk  Harbor,  N.  T.,  improvement  of h^^i  iv,3103 

Duwamish  River,  Wash.,  improvement  of • i,  511 ;  iv,  3438 

Dnxbary  Beach,  Mass.    See  Duxbury  Harbor. 

Doxbary  Harbor,  Mass. : 

Examination  of 1,63,860 

Examination  of  Dnxbury  Beaoh 1,64,862 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  represent- 
atives of 1,25,277;  ii,1731 

East  Chester  Creek,  N.  Y. : 

Examination  of lyl^O,  1175 

Improvement  of 1,118,1089 

Eastern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 
East  River,  6a.    See  Brunswick  Harbor. 
East  River,  N.  Y. : 

BridiceatNew  York  City,  oonstmction  of i,532 

Examination  of  Wallabont  Channel 1,115,1047 

Harbor  lines  at  New  York  City,  establishment  of i,  23, 1081 

Improvement  of 1,111,1026 

East  River,  Wis.,  construction  of  bridge  across,  at  Green  Bay i,  532 

East  River  Bridge  Company,  bridge  of 1,532 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at z,  68, 890 

Edge  water,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  114, 1010 

^gyptis^n  Levee,  Des  Moines  River,  Iowa  and  Mo.,  survey  of i,  325;  ui,2124 

Elizabeth  River,  N.  J. : 

Improvement  of 1,131,1134 

Survey  of 1,141,1185 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch  at  Norfolk,  construction  of i,  533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  ii,  1353 

Waterway  to  Albemarle  Sonnd,  N.  C.,  improvement  of i,  195 ;  ii,  137  i 

Western  Branch,  improvement  of 1,191;  11,1365 

Wreck  in  Sonthem  Branch,  removal  of i,198;  it,  1380 

Elk  River,  W.  Va., improvement  of i,880;  in, 2565 

Elliott  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Ellis  Island,  New  York  Harbor.  N.  Y.,  modification  of  harbor  lines  at z,  23, 1075 

Ellsworth,  Me.,  examination  of  Union  River  near i,  42, 800 

Embankments 1,8 

Emory  River,  Tenn.,Borvev  of,  np  to  Harriman i,  354; -m,  2316 

Emplacements.    See  Fortifications. 

Employees  injured  while  engaged  upon  pnblio  works,  necessity  of  legislation 

for  relief  of i,25 

Engineer  De^ot,WilletB  Point, N.Y; 1,6,22,674 

Engineer  divisions 1,25 

Engineers,  Battalion  of 1,6,22,570 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,562 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division i,25 

Engineers,  Office  of  the  Chief  of i,  550 

Engineers,  The  Board  of i,4,553 

^n^eriifue  (schooner),  removal  of  wreck  of i,  80, 927 

Erie  Basin,  Black  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to. .  i,  473 ;  iv,  8245 
Erie  Canal,  N.Y. : 

Preservation  of  beneh  marks  along i,546;  Yi,4122 

Widening  locks  of,  to  permit  passage  of  war  vessels i,  478 ;  iv,  3250 

Erie  Harbor,  Pa. : 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of i,  24 ;  iv,  3265 

Improvement  of i,463;  iv,3097 

Survey  of i,473;  iv,3237 

Water  levels 1,547;  vi,  4127, 4128 

Wrecks  in,  removal  of i,472 

Erie  Lake: 

See  aleo  Northern  and  Northwestern  Lakes. 

Defenses  on ',7,20 

Examination  of  shoals  in i>547;  vi,4123 

Water  levels i,547;  vi,4127,4128 

Escambia  River,  Fla.,  improvement  of i,259;  ii,  1631 
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Escanaba,  Mich.,  water  levels  at i»547;  vi, 4127, 4129 

Esopus  Creek,  N.  Y.    See  Saugertiee  Harbor. 

Essex  County,  Mass.,  bridge  of i,  532 

Essex  River,  Mass.,  improvement  of 1,48,830 

Estimates: 

California  Debris  Commission i,  528 

Engineer  Depot,  Willets  Point,  N.  Y i,  22 

Fortifications i,  22 

Mississippi  River  Commission 1,527 

*  Missouri  River  Commission i,  528 

New  York  Harbor,  N.Y.,  supervision  of 1,525 

Northern  and  Northwestern  Lakes 1,547 

Public  buildings  and  gronnds,  and  W^hington  Monument,  D.  C i,  544 

Rivers  and  harbors,  examinations,  surveys,  etc.,  of i,  524 

Rivers  and  harbors,  improvement  of .' i,  23 

Surveys  and  reconnaissances  in  military  departments,  and  for  maps. ...      i,  5U4 

Washington  Aqueduct,  D.  C,  maintenance  and  repair  of i,  540 

Washington  Monument.  D.  C,  care  and  maintenance  of i,  544 

Eureka  Harbor,  Cal.,  examination  of i>4945  iv,3377 

Everett  Harbor,  Wash.,  improvement  of i,51o;  iv,3447 

Examinations: 

Compilation  relative  to  surveys  and i,  24 

Estimate  for  surveys,  contingencies,  and,  of  rivers  and  harbors i,  524 

Exeter  River,  N.  H.,  survey  of,  from  month  to  upper  bridge  in  Exeter i,  44, 818 

Explorations  and  reconnaissances  in  military  departments i,  547,  vi,  4131 

F. 

Fairhaven  Harbor.  Mass.    iSSM  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio,  improvement  of i,459;  iY,d082 

Falia,  Bogue,  La.,  improvement  of 1,278;  n,  1751 

Fall  River  Harbor,  Mass.,  survey  of 1,81,931 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of 1,364;  ni,  2441 

Far  Rockaway,  N.  Y.,  examination  of  channels  to  Inwood  and i,  140, 1170 

Feather  River,  Cal. : 

Improvement  of i,490;  iv,3360 

Improvement  of,  by  California  Debris  Commission i,  528 :  vi,  3961 

Femandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  23o;  u,  1535 

Fishinj;  Creek,  N.  C,  improvement  of i,200;  ii,  1387 

Fish  Island,  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 
Five  Mile  Creek,  Ala. : 

Examination  for  canal  to  Black  Warrior  River 1, 275 ;  n,  1704 

Snrveyfor  canal  to  Black  Warrior  River i|275;  n,  1704 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1^100,965 

Flag  Lake  and  River,  Wis.    See  Portwing  Harbor. 

Flathead  River,  Mont.y  improvement  of h^^i  iv,3468 

Flint  River,  Qa., improvement  of i,255;  ii,  1612 

Florida: 

Defenses  of  coast  of 1,7,17,18,702,714 

Obstruction  of  navigable  waters  in,  by  the  water  hyacinth ••        1,25 

Flushing  Bay,  N.  Y. : 

Examination  of  channel  connecting  Newtown  Creek  and i,  139, 1159 

Improvement  of i,  123,1106 

Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iu,2217 

Survey  of i,347;  ui,2234 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1039 

Fortifications : 

Appropriations i,8 

Continuing  contracts i,9 

Estimates i,22 

New  works i,  8 

Preservation  and  repair  of i,8 

Projects 1,7,553 

Sea  walls  and  embankments i,8 

Sites  for,  acquisition  of i,7 

Submarine  mines i,  11 

Fort  McHenry,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off i,  174;  ii,  1307 

Sea  wall  at 1,15,639 
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Fort  Marion,  Fla.,  preBervation  and  repair  of .' x,  17, 703 

Fort  Mifflin,  Pa.,  rebuilding  dike  at i,638 

Fort  Monroe,  y a.,  sewerage  system  at 1,16,663 

Fort  Montgomery,  N.  Y.,  preservation  and  repair  of i,  744 

Fort  Niagara,  N.lL  sea  wall  at 1,20,743 

Fort  8chayler,N.  Y., sea  wall  at i,611 

Fort  Smith,  Ark. : 

Improvement  of  Arkansas  River  at i»311;  in,  1952 

Survey  of  Arkansas  River  at i,316;  in,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  canal  at  Appleton,  constmction  of i,  532 

Bridge  at  Green  Bay,  construction  of i,532 

Bridge  at  Menasha,  oonstrnction  of i,533 

Improvement  of i,  406;  iv,  2709 

Improvement  of  Green  Bay  Harbor i,395;  iv,2657 

Operating  and  care  of  locks  and  dams  on i|407;  iv,  2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsh  River i,  43, 801 

Frankfort, Mich.,  improvement  of  harbor  at 1,432;  iv,2939 

Frederickay  Marie  (ship),  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West,  Fla 1,251;  U,1666 

French  Broad  River,  Tenn. : 

Improvementof i,S52;  iii,2308 

Injury  to  traiuing  walls vi,  3983 

Friend,  Lottie  K,  (schooner),  removal  of  wreck  of ii,  1227 

Fulton,  Ark. : 

Improvementof  Red  River  above i,300;  ni,1895 

Improvement  of  Red  River  below 1^299;  ui,  1877 

G. 

Galena  River,  III.,  operating  and  care  of  lock  and  dam  on i,  823;  ni,  2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of. i,  29^ ;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  l,  298;  ii,  1809 
Galveston  Bay  and  Harbor,  Tex. : 

Galveston  Bay,  examination  of  channel  to  Brazos  River 1,298;  ii,  1809 

Gal  veston  Bay,  improvement  of  ship  channel  in i,  294^  u,  1803 

Galveston  Harbor,  defenses  of 1,7,19,737 

Galveston  Harbor,  improvementof i,292;  ii,  1793 

Galveston  Island,  survey  at  easterly  end  of. i,  298;  ii,  1813 

Morgan  Canal,  operating  and  care  of i,298;  u,  1808 

Morgan  Cut  and  Canal,  improvement  of 1^294;  u,  1803 

West  Galveston  Bay,  improvement  of  channel  in i,  295 ;  ii,  1804 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Gasconade  River,  Mo.,  improvement  of,  by  Missouri  River  Commission .  i,  527 ;  Yi,  3837 
Gauging : 

See  aleo  Hydraulics. 

Columbia  River,  Oreg.  and  Wash 1,607;  iv,3432 

Mississippi  River  and  tributaries 1,23,309;  lu,  1936 

Mississippi  River  at  St.  Paul,  Minn 1,332;  in,  2164 

Northern  and  Northwestern  Lakes 1^547;  vi,4127 

Gauley  River,  W.  Va., improvement  of i,380;  ni,2564 

Gedney  Channel,  New  York  Harbor,  N.  Y. : 

Improvementof 1,113;  1031 

Removal  of  wreck  in i,  H*;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  Bar. 

Georges  River,  Me.,  improvement  of .' 1,35,786 

Georgetown,  D.  C.    See  Washington. 

Georgia,  defenses  of  coast  of 1,7,17,700 

Glencove  Harbor,  N.  Y.,  improvement  of 1,122,1103 

Gloucester  Harbor^  Mass.,  improvement  of i,  49, 835 

Goshen  Creek,  N.  J.,  improvement  of iyl63;  n,  12L>5 

Goveifiar  Marvin  (steamer),  removal  of  wreck  of l,  251 ;  il,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  t^e 

Battery  and 1,141,1182 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y. : 

Improvementof 1,125,1117 

Survey  of 1,140,1177 

Gowanus  Canal,  New  York  Harbor,  N.  Y. : 

Improvementof 1,125,1118 

Removal  of  wreck  in 1,138,1158 
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GowaiiD8  Creek,  New  York  Harbor,  N.  T. : 

Improvement  of  channel  in 1,137,1122 

Snrvey  of 1,141,1180 

Grand  Haven  Harbor,  Mich.,  improTement  of i,  427;  iv,  2918 

Grand  Lake,  La.,  improvement  of i|285;  n,  1767 

Grand  Marais,  Mich.,  improvement  of  harbor  of  reitige  at i,  892 ;  ni,  2640 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  385 ;  in,  2585 

Grand  Rapids.  Wabash  Kiver,  Ind.  and  111.,  operating  and  care  of 

lock  and  dam  at h^^^  ili,2455 

Grand  River,  La.,  improvement  of h^f  ii,1769 

Grand  River,  Mich. : 

Improvement  of h^^i  IT»2921 

Improvement  of  Grand  Haven  Harbor iy^27;  nr,2918 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Graase,  Sylvia  de  (steamer),  removal  of  wreck  of I»6Q2;  it,  3406 

Grays- Harbor,  Wash.,  improvement  of.  and  bar  entrance 1,509:  iv,3436 

Great  Egg  Harbor  Inlet,  N.  J. ,  removal  of  wrecks  in l,  153 ;  ii,  1227 

Great  Falls  Dam,  Potomac  River,  railing  height  of i,  540;  vi,  4018 

Great  Harbor,  Woods  Hole,  Mass.    5e0  Woods  Hole  Channel. 
Great  Kanawha  River,  W.  Va.: 

Improvement  of 1,381;  iu,2566 

Injury  to  works,  and  unlawful  deposits  in yi,3983 

Operating  and  care  of  locks  and  damson 1,388;  m,  2575 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,7,20,743 

Examin ation  for  ship  canal  to  Hudson  River 1, 472 ;  iv,  3128 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  iv,  2955 

Surveys,  and  correcting,  printing,  and  issuing  of  charts 1,544;  vi,4069 

Water  levels r,547;  vi,4127 

Great  Pedee  River,  8.  C,  improvement  of i,  216 ;  ii,  1447 

Great  Salt  Pond,  Block  Island,  B.  I.,  improvement  of i,  79, 925 

Great  Sodus  Bay,  N.  Y. : 

Improvement  of  harbor  at 1,^75;  iv,3274 

Use  and  ocenpanoy  of  pier vi,3985 

Green  Bay,  Mich. ,  water  levels  at  Esoanaba : 1, 547 ;  vi,  4127, 4 129 

Green  Bay,  city  of,  Wis. : 

Construction  of  bridges  across  East  and  Fox  rivers,  by i,  532 

Improvement  of  harbor  at 1,395;  iv,2657 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  75, 911 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River  (Lock  and  Dam 

No.5) 1,370;  ui,2459 

Operating  and  oareof.lockB  and  dams  on 1,370;  iu,2462 

Reconstruction  of  Lock  No.  2,  at  Ramsey 1,369;  ni,2457 

Snrvey  at  mouth  of,  for  new  lock  and  dam i,373;  ni,2504 

Greenville  Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commis- 
sion    1.625;  v,3505 

Greenwich  Harbor,  Conn.,  improvement  of 1,103,970 

GroBsetete  Bayou,  La.,  examination  of ''^^i  ii,1781 

Gulfport,  Miss.,  examinations  for  channel  to  Ship  Island  Harbor  and  Gulf 

of  Mexico 1,276;  n,1708 

Gulf  States,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth i,  25 

Gull  Lake,  Minn.,  construction  of  reservoir  at i,  326 ;  iii,  2137 

Guns.    See  Fortifications. 

Gurnet  Rock,  Plymouth  Harbor,  Mass.,  examination  of i,  64, 863 

Guyandotte  River,  W.  Y*.,  improvement  of 1,378;  in,  2662 

H, 

ffagen,  Bo$e  (barge),  removal  of  wreck  of l»171;  u,  1289 

Hamilton,  Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1089 

Hampton  Roads,  Va. : 

Defenses  of 1,7,16,656 

Removal  of  wrecks  in i,198;  n,  1379 

Harbor  lines,  establishment  of i,  23 

Allouez  Bay,  Wis i,23;  in, 2647 

Ashley  River,  S.  C 1,23;  ii,  1487 

Boston  Harbor,  Mass 1,23,881 

Bridgeport,  Conn 1,23,988 

Cambridge,  Mass 1,23,881 
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Harbor  lines,  establishment  of— Continned. 

Charlee  River  at  Cambridge,  Mass ^ i,  23, 881 

Charleeton  Harbor,  8. C i,23;  ii,1487 

Cooper Riyer,  8.C i,23;  ii,  1487 

Dnlnth  Harbor,  Minn i,23;  iii,2647 

East  River  at  New  York,  N.Y 1,23,1081 

Ellis  Island,  New  York  Harbor,  N.Y 1,23,1075 

ErioMarbor,Pa 1,24;  iv,3265 

Harlem  River,N.Y 1,23,1077 

Hudson  River  at  New  York,  N.  Y 1,23,1067,1070 

Kewanne©  Harbor,  Wis i,24;  iv,2785 

New  York  Harbor,  N.  Y i,23, 1067, 1070, 1076, 1077, 1081 

Olympia  Harbor,  Wash i,24;  iv,3484 

Spnyten  Duyvil  Creek,  N.Y 1,23,1077 

Superior  Bay,  Minn,  and  Wis i,23;  in,  2617 

Superior  Harbor,  Wis i,23;  iii,2647 

Waukegan  Harbor, 111 i,24;  iv,2786 

Harbors  and  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.  : 

Bridge  obstructing,  at  New  York  City i,536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of i,  23, 1077 

Improvement  of 1,110,1019 

Harlowe  River,  N.  C,  improvement  of  waterway  via h^^t  ^h  ^^^ 

Harraseeket  River,  Me.,  survey  of 1,44,815 

H artford.  Conn .,  improvement  of  Connecticut  River  below i,  86, 948 

Hat  Slough.  Wash.,  impruvement  of 1,511;  iVj3438 

Havre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low    1,163;  11,1272 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1,439;  iy,3006 

Haifnety  John  C,  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1379 

Helena  Harbor,  Ark.,  improvement  of,  by  Mississippi  River  Commission,  i,  525 ;  v,  3505 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,111,1026 

Hempstead,  N.  Y. : 

See  also  Glencove  Harbor. 

Construction  of  bridge  across  Long  Beach  Channel,  by  town  of 1, 533 

Henderson  Harbor,  N.  Y.,  removal  of  wreck  in i,482;  iv,3304 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  at.  1,363;  ui,2428 

H  i llebrand t  Bayou,  Tex.,  construction  of  bridge  across i,  533 

Hillsboro  Bay,  Fia.,  examination  of I,252;  ii,  1574 

Hillsboro  River,  Fla. : 

Examination  of,  up  to  Tampa i,252;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i»251;  ii,  1566 

Hogansburg,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  near.       i,  531 
Holland  (Black  Lake)  Harbor,  Mich. : 

Improvement  of 1,426;  iv,  2916 

Survey  of 1,435;  iv,2950 

Bolwayt  L,  (schooner),  removal  of  wreck  of 1,42,798 

Homochitto  River,  Miss.,  examination  of i,  291 ;  ii,  1777 

Horn  Island  Pass  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass 1,270;  n,  1693 

Survey  of 1,276;  ii,  1716 

Horrej  fFi/Iiam  (tug),  removal  of  wreck  of 1,138.1158 

Housatonic  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,105,979 

Houston,  East  and  West  Texas  Railway  Company,  bridge  of i,534 

Hudson  River,  N.  Y.  and  N.  J.  : 

Examination  for  ship  canal  to  Great  Lakes i,472 ;  iv,  3128 

Examination  of  Nyack  Harbor,  N.  Y 1,115,1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of i,  23, 1067, 1070 

Improvement  of,  between  Coxsackle  and  T^oy,  N.  Y i,  1(»,  996 

Improvement  of  Peek  skill  Harbor,  N.  Y 1,109,1016 

Wrecks  at  Jersey  City  and  Edgewater,  N.  J.,  removal  of i,  114, 1039, 1040 

Humboldt  Harbor  and  Bav,  Cal. : 

Examination  of  Eureka  Harbor i,  494;  iv,  3377 

Improvement  of 1,492:  iy,3366 

Huntington  Harbor,  N.  Y.,  improvement  of i,  121, 1100 

Huron  Harbor,  Ohio,  improvement  of h^^\  IY,3064 
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Haron  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  reftige  at  Sand  Beach,  Mich i,  444 ;  iv,  3015 

Water  levels i,547;  vi,4127 

Hnron  River,  Mich.,  ezaniinatiou  of 1)451;  iVy3034 

Hyacinth,  water,  obstruction  of  navigable  Southern  rivers  by  the i,  25 

Hyannis,  Mass,  improvement  of  harbor  of  refuge  at 1,66,884 

Hydraulic  mining  in  California.    See  California  Debris  Commiasiou. 
Hydraulics: 

JSee  also  Gauging. 

Form  of  water  surface  backed  up  by  dams  in  running  streams lU,  2378 

I. 

Iberville  Parish,  La.,  bridge  of i,535 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of 1,418;  iv,2825 

Operating  and  care  of  oanal  around  rapids  of  Rock  River i,  420;  iv,  2880 

Illinois  River,  III. : 

Examination  of 1,421;  iv,2882 

Improvement  of i»415;  iv,  2815 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  417;  iv,  2823 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of.  i,  364;  iii,  2441 

Indian  River,  Fla.,  improvement  of i|242;  ii,  1554 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  162;  il,  1270 

Indian  River  Inlet,  Fla.    See  Indian  River. 

Individuals,  occnpancy  or  injury  of  public  structures  by i,  24, 536;  Yi,  3981 

Ininry  to  structures  bnilt  by  the  United  States 1,24,536;  vi,3981 

Inland  waterways.    See  Waterways. 

Inner  Beach,  Hempstead,  N.  Y.,  construction  of  bridge  to  Barnum  Island..       i, 533 

Inside  routes.    See  Waterways. 

Internal  waterways.    See  Waterway!. 

In  wood,  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  140, 1170 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  162;  ii,  1270 

J. 

Jackson,  Andrew  (barge),  removal  of  wreck  of 1,114,1039 

James  River,  Va. : 

Improvement  of i>187;  ii,  1346 

Protection  of  Jamestown  Island l»189;  n,  1349 

Jamestown  Island,  James  Kiver,  Va.,  protection  of i,  189;  ii,  1349 

Jeauerette,  La.,  construction  of  bridge  across  Bayou  Teche,  by  town  of i,532 

Jefferson  County,  Tex.,  bridge  of i,533 

Jennings,  Mont.,  survey  of  Kootenai  River  above i,  523 ;  iv,  3482 

Jersey  City,  N.  J.,  removal  of  wreck  in  Hudson  River  at 1,114,1039 

JohtiBony  Eager  (canal  boat),  removal  of  wreck  of i,  114, 1040 

Judith,  Point,  R.  I. : 

Construction  of  harbor  of  refuse  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond 1,78,921 

Survey  of  easterly  breakwater  to  shore 1,81,937 

Jupiter  Inlet,  Fla. : 

Examination  of I|2.'>1;  ii,  1668 

Improvement  of h^^i  li,  1554 

K. 

Kalamazoo  River,  Mich. : 

Improvement  of 1,4*^;  iv,2915 

Improvement  of  Saugatnck  Harbor i,  425 ;  iv,  2913 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  core  of.  i,  417;  iv,  2822 

Kansas  City,  Osceola  and  Southern  Railway  Company,  bridge  of i,  531 

Kansas  City,  Shreveport  and  Gulf  Railway  Company,  bridge  of i,531 

Kendnskeag  River,  Me.,  survey  of  mouth  of 1,44,811 

Kennebec  River,  Me. : 

Defenses  of i,7, 11 

Improvement  of 1,3.5,787 

Kennedy,  Margaret  (schooner),  remuval  of  wreck  of 1, 174;  li,  1307 

Kenosha  Harbor,  Wis. : 

Improvement  of 1,404;  iv,2702 

Survey  of 1,409;  iv,2772 

Use  and  occupancy  of  south  pier vi,3984 
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Eentncky  Riyer,  Ky. : 

Improyement  of i,373;  Iii,25l3 

Operating  and  care  of  looks  and  dams  on i, 375;  111,2519 

Kewaunee  Harbor,  Wis. : 

Harbor  lines  at,  establishment  of i,  24;  iv,2785 

Improvement  of 1, 399 ;  iv,  2675 

Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

Lake  Superior 1,389,390;  in,  2608 

Keweenaw  Point,  Mioh.,  waterway  across.    See  Keweenaw  Bay. 

Keyport  Harbor,  N.  J.,  improvement  of 1,135,1147 

Key  West  Harbor,  Fla. : 

Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of i,  244 ;  ii,  1555 

Wrecks  in  Man  of  War  Harbor,  removal  of 1, 251 ;  ii,  1566 

Kingston,  Tenn..  oonstruction  of  bridge  across  Clinch  River  at i,  530 

Kinnickiniok  River,  Wis.,  construction  of  bridges  across,  at  Milwaukee i,  533 

Kittery,  Me.,  oonstruction  of  bridges  to  Badgers  Island  and  York 1, 534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bound- 
ary    1,521;  iv,3467 

Survey  of,  above  Jennings,  Mont i,523;  iv,3482 

Ii. 

La  Crosse  Harbor,  Wit. : 

Improvement  of i,  322;  iii,2(^9 

Survey  of i,325:  in, 2116 

Lafourche  Bayou,  La.,  improvement  of i,  281;  n,  1757 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of..  i,417;  iv,  2822 

Lake  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

Lake  City,  Ark.,  oonstruction  of  bridge  across  Lake  St.  Francis  near i,  531 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Lake  Shore  and  Michigan  Sonthem  Railway  Company: 

Bridge  of,  at  Ashtabula,  Ohio 1,534 

Bridge  of,  at  Toledo,  Ohio 1,531 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Trappe  River,  Md. : 

Improvement  of i,165;  n,1276 

Survey  of i,171;  ii,  1295 

LaurUf  Annie  (tug),  removal  of  wreck  of i,472 

Laws: 

Compilation  o^  for  maintenance  of  navigable  waters i*  24 ;  vi,  4137 

Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Engineers vi,  4151, 4197 

Necessity  of,  for  relief  of  injured  employees  on  public  works i,  25 

Leaf  River,  Miss.,  improvement  of i»272;  n,  1697 

League  Island,  Pa., removal  of  wreck  in  Delaware  River  opposite ....  i,  153;  ii,  1227 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  in,  2142 

Reservoir  at i,326;  iu,21d7 

Legislation.    See  Laws. 

Lemon  Creek,  Staten  Island,  N.  T.    See  Staten  Island— New  Jersey  channel. 

Levert,  J.  B.,  bridge  of i,684 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  376 ;  ni,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near i,  147 ;  ii,  1213 

Improvement  of  waterway  from  Chincoteague  Bay,  Ya.,  to  Delaware 
Bay, near 1,162;  u,  1270 

Lewis  River,  W^ash. : 

Examination  of  North  Fork,  to  head  of  navigation i,  523 ;  iv,  3469 

Survey  of,  up  to  Lacenter i,523;  iv,3473 

Lippitt,  Henry  (schooner),  removal  of  wreck  of i,  198 ;  n,  1379 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  n,  1270 

Little  Harbor,  Mass.    See  Woods  Hole  Channel. 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i,  41, 796 

Little  Kanawha  River,  W.  Ya. : 

Improvement  of i,384;  ni,2582 

Operating  and  care  of  lock  and  dam  on i,  384;  ni,  2582 

Little  Pedee  Kiver,  8.  C,  improvement  of i,215;  n,  1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,  352 ;  in,  2310 

BN(j  97 2 
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Little  River,  La.,  between  Scopini  Cut-off  and  Knox  Point.    See  Red  RiveTi 

below  Fnltoni  Ark. 
Little  Rock,  Ark. : 

Improvement  of  Arkansas  River  at i|311;  01,1952 

Sarvey  of  Arkansas  River  at i,316;  iii,  1988 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  475 ;  iv,  3276 

Lloyds  Harbor,  N.  Y., examination  for  connecting  Cold  Spring  Bay  with ....  i,  139, 1165 
Locks.    See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of i?  211 ;  ii,  1417 

Lon^  Beach  Channel,  Hempstead  Harbor,  N.  Y.,  constr action  of  bridge  across.       i,  533 

Long  Island,  N.  Y.,  defenses  at 1,7,14,614 

Long  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at i,  535 

liOng  Island  Sound,  defenses  of  eastern  entrance  to i*  7, 13, 608 

I^ookout,  Cape,  harbor  of  refuge,  N.  C.^  survey  of i,  21^ ;  n,  1430 

J^orain,  Ohio,  improvement  of  Black  River  at i,  457;  nr,  3072 

1  iOuisiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth i,  25 

Louisville,  Ky. : 

Improvement  of  Falls  of  Ohio  River,  including  Indiana  Chute.,  i,  364;  in,  2441 

Operating  and  care  of  Louisville  and  Portland  Canal i,  366 ;  ni,  2444 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  lu,  2444 

Loutre,  Pass  a,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Lower  Chipola  River,  Fla.,  improvement  of i,  254 ;  ii,  1609 

Lower  Maohodoc  Creek,  Ya.,  improvement  of ii  1^1 1  n,  1329 

Lubec  ChanneL  Me.,  improvement  of 1,26,770 

Ludington  Harbor,  Mich. : 

Improvement  of i,430;  iv,2990 

Survey  of i,435;  iv,2951 

Lumber  River,  N.  C.  and  8.  C,  improvement  of i,  214 ;  ii,  1442 

Lumberton  Branch,  Rancocas  River,  N.  J.    See  Ranoocas  River. 
Lynn  Harbor,  Mass. : 

Improvement  of 1,52,839 

Survey  of 1,65,872 

M. 

McHenry,  Fort,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off 1,174;  ii,1307 

Sea  wall  at i,  15,639 

Machias  River,  Me.,  survey  of,  from  Machias  to  Machiasport i,  43, 809 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i,  181 ;  n,  1329 

Ma^on  Bayou,  La.,  improvement  of i,3(U;  iii,1920 

Maine,  defenses  of  coast  of 1,7,11,581 

Main  ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  113, 1031 

Maintenance,  operating,  and  care  of  certain  public  works,  provision  for i,  23 

Maiden  River^aas.,  improvement  of i,  53, 841 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  117, 1087 

Manasquan,  N.  J.,  construction  of  bridge  across  Manasqnan  River  at i,  532 

Manasquan  River,  N.  J .,  construction  of  bridge  across,  at  Manasqnan i,  533 

Manatee  River,  Fla.,  improvement  of i,248;  n,  1562 

Manchac  Bayou, La.,  improvement  of i,280;  u,1756 

Manchester  Harbor,  Mass. : 

Improvement  of i,  51, 837 

Survey  of i,  64, 65, 866, 8«9 

ManisteeHarbor,  Mich.,  improvement  of 1,^1;  iv,2933 

Manitowoc  Harbor,  Wis. : 

Construction  of  city  bridge  across  Manitowoc  River i,  534 

Improvement  of i,400;  iv,2681 

Manitowoc  River,  Wis.    See  Manitowoc  Harbor. 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  251 ;  ii,  1566 

Manokin  River,  Md.,  improvement  of i,  168;  n,  1282 

Maps : 

Charts,  Northern  and  Northwestern  Lakes i,  544 ;  vi,  4069 

Estimates  for  publication  of  military  and  other i,  519 

Printing  and  distribution  of,  by  OflSce  of  the  Chief  of  Engineers i,  547 

Marblebead  Harbor,  Mass..  survey  of i,  65, 870 

Marcclo  (bark),  removal  or  wreck  of,  from  Man  of  War  Harbor,  Key  West. 

Fla 1,251;  ii,  1566 

Marcnshook,  Pa.,  improvement  of  ioe  harbor  in  Delaware  River  at. . .  i,  146;  ii,  1213 

Mare  Island  Strait,  Cal.,  survey  of 1,488;  iv,3352 

Marianna,  Tex.,  construction  of  bridge  across  Trinity  River  above i,  534 
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Marie  Fredericka  (ship),  removal  of  wreck  of,  firom  Man  of  War  Harbor,  Key 

Weet,Fla i,251;  ii,1568 

Marion  County,  Miss. ,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of 1, 17, 702 

Marquette  Bay,  Mich.     See  Marquette  Ilarbor. 
Marqnette  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  at  Preeque  lie  Point i,  391 ;  m,  2638 

Improvement  of i,  391;  lu,  2615 

Water  levels I,547;  vi,  4127, 4129 

Marsh  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  68, 890 

Marvin,  Governor  (steamer),  removal  of  wreck  of i,  251 ;  ii,  1566 

Massachusetts,  defenses  of  southeast  coast  of !» 7, 12, 603 

Mattaponi  River,  Va.,  improvement  of 1,185;  11,1342 

Mattawan  Creek,  N.  J. : 

Improvement  of 1,134,1145 

Improvement  of  Keyport  Harbor , i,  135, 1147 

Mattituck  Harbor,  N.Y.,  improvement  of 1,119,1095 

Maumee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,  improvement  of,  by  Mississippi  River  t^ommis- 

sion 1,525;  v,3505 

Menasha^  Wis. ,  construction  of  bridge  across  Fox  River,  by  city  of i,  583 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of 1,393;  iy,2650 

Survey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis. ,  improvement  of i,  393:  iv,  2652 

Mermentan  River,  La.,  improvement  of,  and  tributaries i,  285 ;  u,  Ylfff 

Merrimac  River,  Mass. : 

Dredging  between  Newbnryport  and  Haverhill^  estimate  of  cost  of  .. .  i,  64, 865 

Improvement  of 1,46,827 

Improvement  of  Newburyport  Harbor 1,45,824 

Mianus  River,  Conn.,  improvement  of i,  102,969 

Michigan  City  Harbor,  Ind.,  improvement  of it  421 ;  iv,  2895 

Michigan  Lalce: 

Se^  also  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and i,397;  iv,2671 

Examination  of  Illinois  and  Des  Plaines  rivers,  HI.,  for  extension  of 

navigation  to 1,421;  iv,2882 

Improvement  of  canal  to  Sturgeon  Bay,  Wis i,  396 ;  iv,  2660 

Operating  and  care  of  canal  to  Sturgeon  Bay,  Wis i,  397 ;  IV,  2666 

Survey  of  Wolf  Lake  and  River,  Ul.  and  Ind.,  with  reference  to  their 

navigation  in  connection  with i}421:  iv,  2887 

Water  levels i,547;  vi, 4127, 4129 

Middle  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iii,2217 

Survey  of 1,347;  ni,2234 

Mifflin,  Fort,  Fa.,  rebuilding  dike  at 1,638 

Mitflin  Township,  Pa. : 

Construction  of  bridffe  across  Monongahela  River  to  Braddock  Township .      i,  530 

Constraotion  of  bridge  across  Monongahela  River  to  Port  Perry i,  529 

Milan,  HI.,  operating  and  care  of  canal  around  rapids  of  Rock  River 

at 1, 420;  iv,2880 

Military  departments,  reconnaissances  and  explorations  in i,  547;  vi,  4131 

Millbrldge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  42, 798 

J^Iille  Lacs  Lake,  Minn.,  examination  of,  for  reservoir i,  332 ;  in,  2170 

l^lill  Neck  Creek  Inlet,  N.  T.,  construction  of  bridge  across,  at  Bay ville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis. : 

Bridges  across  Kinniokinick  River,  construotion  of i,  533 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of i,*02;  iv,2689 

Improvement  of  harbor  at i,  403;  iv,2692 

Survey  of  harbor  at i,408;  iv,2765 

Water  levels 1,547;  vi,4127,4129 

Wreck  in  Milwaukee  Bay^  removal  of i,  407;  rv,  2751 

Milwaukee  River  and  ^ay.  Wis.    See  Milwaukee. 

Mines,  submarine i,  11 

Min^o  Creek,  S.  C,  improvement  of i;217;    ii,1450 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 
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Minnesota  River,  Minn.,  improyement  of i,  330;  ui,  2156 

Mispillion  River,  Del. : 

ExaminatloD  of ly^^l;   u,1291 

Improvement  of I|161;    ii,  1268 

Missisquoi  Bay,  Vt.,  construction  of  bridge  across,  at  Alburgh  Point i,   535 

Missisquoi  River,  Vt.,  survey  of,  from  Swuuton  toLakeChamplain  ..  1,483;  iv,  3319 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  survey  from i,  325;  m,  2124 

Beach  Ridge,  Ark.,  prevention  of  break  into  Cache  River,  near..  1,321;  iii,  2047 

Canton  to  Alexandria,  survey  from 1,325;  lu,  2124 

Dallas  City  to  Oqnawka,  111.,  survey  from l,  324 ;  ni,  2111 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;    v,3505 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of.,  i,  323;  ni,  2104 

Drurys  Landing  to  New  Boston,  111.,  survey  from 1, 324 ;  lU,  2114 

Fort  Madison  to  month  of  Skunk  River,  Iowa,  survey  from i,  326;  in,  2130 

Gauging,  and  tributaries 1,23,309;  111,1936 

Gauging,  at  or  near  8t.  Paul,  Minn i,332;  in,  2164 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 

'      sion : 1,625;    V,3505 

Hannibal  to  Lagrange,  Mo.,  survey  from i,325;  ui,2119 

Head  of  Passes  to  head  waters,  surveys  from i,525;    T,  3505 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc ly  5^;    V,  3505 

Helena  Harbor,    Ark.,  improvement    by  Mississippi   River   Commis- 
sion   1,525;    v,3505 

Iowa  River  to  Muscatine,  Iowa,  survey  from i,  326 ;  in,  2133 

La  Crosse  Harbor,  Wis.,  survey  of i,325;  in,  2116 

Lagrange  to  Hannibal,  Mo.,  survey  from i,  325 ;  ni,  2119 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction 

of 1,323;  111,2110 

Lontre,PasB  a,  closing  crevasse  in i,291;    n,  1776 

Memphis  Harbor,  Teun.,  improvement  by  Mississippi  River  Commis- 
sion  1,525;    v,3505 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from i,  322 ;  ni,  2059 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Look  and  Dam  No. 

2 1,323;  111,2110 

Missouri  River  to  Minneapolis,  Minn.,  improvement  from 1,322;  in,  2059 

Missouri  River  to  Ohio  River,  improvement  from i,  318 ;  in,  2012 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;    v,3505 

Muscatine  to  Iowa  River,  Iowa,  survey  from i,  326 ;  in,  2133 

New  Boston  to  Drurys  Landing,  111.,  survey  from i,  324 ;  ui,  2114 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;    v,3505 

New  Orleans  Harbor,  La.,  defenses  of 1,7,18,727 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;    y,3505 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  525 ;    v,  3505 

Ohio  River  to  Missouri  River,  improvement  from i,  318 ;  ni,  2012 

Oqnawka  to  Dallas  City,  III.,  survey  from 1,324;  in,  2111 

Pass  a  Loutre,  closing  crevasse  in i|291;    ii,177S 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328;  in,  2142 

Pokegama  Falls,  Minn.,  reservoir  at i,326;  ni,2137 

Reservoir  at  head  waters,  examination  of  MiUe  Laos  Lake,  Minn,  i,  332;  in,  2170 

Reservoirs  at  head  waters,  construction  of i,  326 ;  in,  2137 

Reservoirs  at  head  waters,  operating  and  care  of i,  328 ;  in,  2142 

St.  Louis  Harbor,  Mo.,  improvement  of i,320;  in,2046 

St.  Paul,  Minn.,  construction  of  Look  and  Dam  No.  2,  between  Minne- 
apolis and 1,323;  111,2110 

St.  Paul.  Minn.,  eauging  at  or  near 1,3:^2;  in,  2164 

Skunk  Kiver  to  Fort  Madison,  Iowa,  survey  from i,  326 ;  in,  2130 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  23, 321 ;  in,  2049 

Snags  and  wrecks,  removal  of i, 23,317;  in, 2001 

South  Pass,  inspection  of  improvement  of i,  25, 277 ;    n,  1731 

Vicksburg  Harbor,  Miss.,  improvement  of i,  306 ;  in,  1927 

Vicksburg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vi,  3982 

Vidalia  Harbor,  La., improvement  by  Mississippi  River  Commission  i,  525 ;    v,  3505 

Wrecks  and  snags,  removal  of 1,23,317;  in,  2001 

Mississippi  River  Commission 1,525;      v,  3505 
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Minsissipp]  Sound;  Ala.  and  Miss. : 

Defenses  of 1,7,18,721 

Examination's  for  channel  from  Gulf  of  Mexico  to  Gulfport,  via  Ship 

Island  Pass  and  Harbor,  Miss i,  i^Ti>;  ii,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland   of  Missis- 
sippi    1,277;  11,1722 

Missouri,  Department  of  the,  reconnaissances  and  explorations  in i,  547;  vi,  4131 

Missouri  River: 

Bridge  at  Boonville,  Mo.,  construction  of i,  529 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,  529 

Improvement   of,    between    Stiibbs    Ferry,    Mont.,   and    Sioux    City, 

Iowa 1,333;  in,  2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,  527 ;  vi,  3837 

Snaeging  on  upper  river i,3:?7;  in,  2208 

MissouriKiver Commission i,527;  vi, 3837 

Mist  (barge),  removal  of  wreck  of 1,138,1157 

Mobile  and  Ohio  Railroad  Company,  bridges  of i,530 

Mobile  Harbor,  Ala. : 

Defenses  of 1,7,18,721 

Improvement  of i,263;  ii,1662 

Mohawk  River,  N.  Y.,  examination  of,  between  Rome  and  Schuyler. . .  i,  482;  iv,  3304 

Mokelumne  River,  Cal.,  improvement  of i,  489;  iv,  3359 

Money  Point,  Southern   Branch,  Elizabeth  River,  Va.,  removal  of  wreck 

oflF 1,198;  11,1380 

Monmouth  County,  N.  J.,  bridge  of i,  533 

Monougahela  Navigation  Company,  acquisition  of  improvements  of.  1,361;  ill,  2411 
Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of i,533 

Bridge  between  Braddock  and  Mifflin  townships,  Pa.,  construction  of. ..      i,  530 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of.,      i,  529 

Improvement  of i,  359;  in,  2383 

Looks  and  Dams  Nos.6  and  7,  acquisition  of i,  361;  in,  2411 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of i,  360 ;  in,  2409 

Monongahela  Navigation  Company's  iinprovements,  acquisition  of  i,  361;  in,  2411 

31  onroe.  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  530 

Monroe,  Fort,  Va.,  sewerage  system  at 1,16,663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River i,463;  iy,3094 

Improvementof i,452;  iv,  3037 

Water  levels i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

^lontgomery,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  Kiver,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Moosabec  Bar,  Me.,  improvement  of 1,27,771 

Morgan  Cut  and  Canal,  Tex. : 

Improvementof i»294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,  298;  n,  1808 

Morris  and  (Jummings  Ship  Channel,  Tex.,  construction  of  bridge  across. . .       i,  530 
Mortars.    See  Fortincations. 

Mount  Desert,  Me.,  construction  of  breakwater  to  Porcupine  Island i,  28, 775 

Mount  Hope  Bay,  Mass.,  survey  of i,  81,931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222;  n,  1471 

Mud  Lake,  La.,  improvementof 1,285;  ii,  1767 

Murderkill  River,  Del.,  improvement  of 1.160;  ii,  1266 

Mnscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. ..  i,  351;  in,  2296 

Muskegon  •Harbor,  Mich. ,  improvement  of i,  428 ;  iv,  2923 

Muskingum  River,  Ohio: 

Improvementof 1,358;  in, 2363 

Observations  concerning  form  of  water  surface  bnckcd  up  by  dams  in 

running  streams in,  2378 

Operating  and  care  of  locks  and  dams  on i,  358;  in,  2364 

Mystic  River,  Conn.,  improvement  of i,  84, 944 

Mystic  River,  Mass.,  improvement  of 1,53,841 

Nandna  Creek,  Va.,  improvementof i,  195;  n,  1373 

Nansemond  River,  Va.,  improvement  of i,  192;  ii,1367 
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Nftntiooke  River,  Del.  and  Md. ,  improyement  of i,  157 ;  ii,  1260 

Nantaoket,  Mast.,  constraction  of  barbor  of  ref age  at i,  67, 886 

Napa  Riyer,  Cal. : 

Examinatiou  of i,*94;  iv,3374 

Improvement  of i,*91;  iv,3364 

Survey  of  Mare  leland  Strait i,488;  iv,3852 

Narragansett  Bay,  R.  I. : 

Defenses  of 1,7,12,603 

Examination  for  channel  tbrongh  Conanicut  Island i,  80, 928 

Improvement  of 1,74,908 

Narraguagns  Bay,  Me. ,  removal  of  wreck  at  Millbridge i.  42, 798 

Narragnagus  River,  Me.,  improvement  of 1,28,773 

Natalbany  River,  La.,  improvement  of i,  279;  ii,  1753 

Natchez    Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commis- 
sion    1,525;  v,3606 

Navigable  waters : 

Bridges  across.    See  Bridges. 

Compilation  of  laws  for  maintenance,  etc.,  of h^t  ^^t ^I^ 

Neches  River,  Tex. : 

Bridge  at  Beaumont,  constraction  of i,531 

Improvement  of i,290;  ii,1775 

Negro  Cut,  Indian  River  Inlet,  Fla.     See  Indian  River. 

Neosho  River,  Kans.,  examination  of i,  316;  lu,  1984 

Neponset  River,  Mass.,  survey  of 1,65,875 

Nestugga  River,  Oreg.,  improvement  of i,  501;  iv,  S396 

Nense  River,  N.  C. : 

Improvement  of i,  203 ;  ii,  1393 

Improvement  of  waterway  via i>204;  ii,  1395 

Survey  of,  at  and  below  Newbern i»212;  ii,  1427 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acushnet  River  to  Fairhaven,  construction  of i,  531, 535 

DefenseHat 1,7,12,603 

Improvement  of - 1,70,897 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  i,  80, 930 

Newbern,  N.  C. : 

Improvement  of  Nense  River  at i,203;  ii,  1393 

Improvement  of  waterway  to  Beaufort,  N.C i,  204;  ii,  1396 

Survey  of  Neuse  River  at  and  below i|212;  ii,  1427 

New  BruneiDick  (ferryboat),  removal  of  wreck  of 1,114,1039 

Newburyport  Harbor,  Mass.,  improvement  of i,  45, 824 

New  Hampshire,  defenses  of  coast  of 1,7,11,581 

New  Haven  Harbor,  Conn. : 

Constraction  of  breakwaters  in 1,91,955 

Construction  of  city  bridge  across  Mill  River i,  534 

Improvement  of i,  89, 953 

Survey  of 1,104,974 

New  Jersey,  improvement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Commis- 
sion    1,525;  v,3605 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,18,727 

Improvement  of,  by  Mississippi  River  Commission i,  525;  v,  3505 

Newport  Harbor.  R.  I.,  improvement  of i,  76, 915 

Newport  News,  va.,  removal  of  wreck  in  Hampton  Roads,  oflF i,  198;  n,  1379 

Newport  River,  N.  C.    See  Beaufort  Harbor. 

New  River,  N.  C: 

Improvement  of i,   206;  ii,  1399 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C i,  205 ;  u,  1398 

New  River,  Va.  and  W.  Va^  improvement  of i,379;  ni,2563 

New  Shoreham,  R.  I.    See  Block  Island. 

Newtown  Creek,  N.  Y. : 

Bridge  at  Long  Island  City,  alteration  of i,535 

Examination  of  channel  connecting  Flashing  Bay  and i,  139, 1159 

Improvement  of 1)128, 1125 

New  York  Bay,  N.  Y.    See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  Governors  Island  and i,  141, 1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1,125,1117 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  survey 

of 1,140,1177 
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New  York  Harbor.  N.  Y.— Continued. 

Buttermilk  Cnannel,  improvement  of 1,125,1117 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of 1,115,1048 

Coney  Island  Creek,  construction  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of i)115, 1050 

Defensesof 1,7,13,14,610,614 

East  Eiver  and  Hell  Qate,  improvement  of 1,111,1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  Kiver,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at i,  23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of i;  123, 1106 

Fort  Hamilton,  removal  of  wreck  below i,  114, 1039 

Gedney  Channel,  improvement  of i>113, 1031 

Gedney  Channel,  removal  of  wreck  in i,  114, 1039 

Governors  Island,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanus  Bay  channels,  improvement  of i,  125, 1117 

Gowanus  Bay  channels,  survey  of i,  110,1177 

Gowanus  Canal,  improvement  of .-. i,  125,1118 

Gowanus  Canal,  removal  of  wreck  in 1,138,1158 

Gowanus  Creek  ,  survey  of i,  141, 1180 

Gowanus  Creek  Channel,  improvement  of 1,127,1122 

Hamilton,  Fort,  removal  of  wreck  below 1,114,1039 

Harbor  lines,  establishment  of i,  23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing , i,  536 

Harlem  River,  improvement  of i,  110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across i,  1024 

Harlem  River,  modification  of  harbor  lines  in i,  23, 1077 

Hell  Gate,  East  River,  improvement  of i|lll,  1026 

Hudson  River,  modification  of  harbor  lines  in i,  23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in 1,114,1039,1040 

Improvement  of 1,113,1031 

Mam  ship  channel,  improvement  of i,  113, 1031 

Narrows  to  the  sea,  survey  from 1, 115, 1053 

New  Jersev,  improvement  of  channel  between  Staten  Island  and i,  130, 1130 

Newtown  Creek,  alteration  of  bridge  across i,  535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 
ment of 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of 1,140,1177 

Schuyler  Fort,  sea  wall i,61l 

Spuy ten  Duy vil  Creek,  characteristics  of  bridge  at  mouth  of i,  1024 

Spuyten  Duyvil  Creek,  improvement  of i,  110, 1019 

Spuy  ten  Duyvil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Supervision  of i,524;  iv,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,125,1117 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  survey 

of 1.140,1177 

Wallabont  Channel,  examination  of 1,115,1047 

Wrecks,  removal  of 1,114,138,1039,1040,1158 

New  York,  iSew  Haven  and  Hartford  Railroad  Company,  bridge  of i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State^  defenses  of  lake  ports  in 1,7,20,743 

Niagara,  Fort,  N.  Y.,  sea  wall  at i,  20, 743 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor i,466;  iv,  3107 

Improvement  o^  from  Tonawanda  to  Port  Day i,  470 ;  ly,  3123 

Improvement  or  Tonawanda  Harbor  and i,  469 ;  iv,  3116 

Niantic  Harbor,  Conn.,  survey  of 1,104,972 

Nomini  Creek,  V a.,  improvement  of i,  179;  ii,  1326 

Nooksack  River,  Wash.,  improvement  of i»511;  iv,3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of i,  533 

Improvement  of  and  its  approaches i,  190;  ii,  1353 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C 1, 195 ;  il,  1874 

Wreck  off  Money  Point,  removal  of 1,198;  u,1380 
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North  Branch,  Chicago  River,  111.    See  Chicago. 

North  Carolina,  defenses  of  coast  of 1,7,16,670 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of ii  207;  n,  1400 

Northern  and  Northwestern  Lakes : 

Defenses  of  ports  in  New  York 1,7,20,743 

Examination  for  ship  canal  to  Hudson  River ly  472;  iv,  3128 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  i v,  2955 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  544;  vi,  4069 

Water  levels 1,547;  vi,4127 

Northern  New  York  Railroad  Company,  bridge  of 1,531 

North  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1 1,340,341;  iii,2217 

Survey  of i,347;  in, 2234 

North  Fork;  Iiewis  River,  Wash.,  examination  of,  to    head    of    naviga- 
tion    1,523;  iv,3469 

North  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

South  Hero  Island  and 1,480;  iv,3299 

North  Landing  Rivor,  Va.  and  N.  C. : 

Improvement  of i,196;  n,1376 

Improvement  of  waterway  via i,  195;  ii,  1374 

Northport  Harbor,  N.  Y.,  examination  of 1,139,1167 

North  River,  N.  Y.    See  Hudson  River. 

North  River,  N.  C,  improvement  of  waterway  via i,  195 ;  n,  1374 

North  River,  Wash. : 

Examination  of i,523;  iv,8472 

Improvement  of i,508;  iv,3434 

Norton  Shoal,  Vineyard  Sound,  Mass.,  removal  of  wreck  from i,  80, 927 

Norwalk  Harbor,  Conn.,  improvement  of i,  98, 963 

Noxubee  River,  Miss.,  improvement  of i>  269;  ii,  1691 

Nyack  Harbor,  N.  Y.,  examination  of 1,115,1044 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of. i,535 

Improvement  of if*84;  iv,3327 

Oak  Orchard  Harbor, N.  Y., survey  of i,483;  iv,3314 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  iii,  2215, 2219 

Survey  of i,347;  in,2234 

Obstructions  to  navigation : 

Action  upon  bridges  constituting 1,24,536 

Water  hyacinth  in  Southern  rivers i,25 

Occoquan  Creek,  Va.,  improvement  of i)177;  ii,  1321 

Occupancy  of  struoturee  built  by  the  United  States i,  24, 536 ;  vi,  3981 

Ocean  County,  N.  J.,  bridge  of i,532 

Ocklawaha  River,  Fla.,  improvement  of i)241;  n,  1552 

Ocmulgee  River,  Ga.,  improvement  of i,  232;  li,  1519 

Oconee  River,  Ga.,  improvement  of 1.231;  ii,  1516 

Oconto  Harbor,  Wis.,  improvement  of i,  394;  rv,2653 

Ocracoke  Inlet,  N.  C. : 

Improvement  of i,  199;  u,  1385 

Survey  of i,212;  ii,1423 

Office  of  the  Chief  of  Engineers i,550 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,*79;  iv,3292 

Ohio  River: 

Dams  Nos. 2. 3, 4, 5, and 6,  construction  of i,356;  iii,2358 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  356 ;  in,  2354 

Falls  of,  including  Indiana  Chute,  Louisville,  Ky .,  improvement  of  i,  364 ;  in,  2441 

Gauging 1,23,309;  in,  1936 

Improvement  of i,35o;  in,  2325 

Indiana  Chute,  improvement  of i, 364;  in, 2441 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366;  in,  2444 

Marietta,  Ohio,  to  mouth,  examination  ftom i,  359 ;  in,  2379 

Snag  boat,  operation  of 1,23,356;  iii,2349 

Oldmans  Creek,  N.  J.,  examination  of i,  154;  n,  1238 

Old   Point  Comfort  Wharf,  Va.,  removal  of  wreck   in    Hampton   Roads 

near i,  198;  n,1379 

Olympia  Harbor,  Wash. : 

Harbor  lines  at,  modification  of i)24;  IT,3484 

Improvement  of i,512;  iy,3443 
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Ontario,  Canada,  commerce  passing,  in  1896 iv,  2999, 3004 

Ontario  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi, 4127,4129 

Ontonagon  Harbor,  Mich.,  improvement  of i,  389 ;  iii,  2606 

Operatiug,  care,  and  maintenance  of  certain  public  works,  provision  for i,  23 

Orange  River,  Fla.,  examination  of i,251;  u,1569 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  63, 859 

Osage  River,  Mo. : 

Bridge  at  Osceola,  construotion  of - i,531 

Improvement  of,  by  Missouri  River  Commission i,  527 ;  vi,  3837 

Osceola,  Mo.,  construction  of  bridge  across  Osage  River  at i,  531 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego    Canal,  N.  Y.,    widening   locks   of,   to    permit   passage   of  war 

vessels i,483j  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of 1,-^76;  iv,3278 

Injury  to  structures  at vi,3986 

Water  levels 1.547;  vi, 4127, 4129 

Otter  Creek,  Vt.,  improvement  of i,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  resen'^oir i,  333;  iii,  2172 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,530 

Improvement  of : i,302;  in,  1904 

Oar  Little  Harry  (barge),  removal  of  wreck  of i,  153;  ii,1227 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  aoroes  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at 1,139,1163 

Oyster  River,  N.  H.,  examination  of 1,43,804 

P. 

Padflo  (scow),  removal  of  wreck  of i,473 

Pa{e«<tn0  (schooner),  removal  of  wreck  of i,  153;  ii,1227 

Palmbeach,  Fla.,  survey  at i,252;  ii,1585 

Pamlico  River,  N.  C. : 

Improvement  of i|201;  u,1388 

Survey  of,  at  and  below  Washington i,  212 ;  ii,  1425 

Famunkev  River,  Va.,  improvement  of i,  187;  ii,  1344 

Pascagoula  River,  Miss. : 

Improvement  of i,269;  n,  1692 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  ii,  1718 

Pasquotank  River,  N.  C,  improvement  of i,  197;  ii,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  u,  1776 

Patapsco  River,  Md. : 

Improvement  of  channel  to  Curtis  Bay i,  173 ;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore 1. 172 ;  ii,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  n,  1307 

Survey  of  Baltimore  Harbor i,174;  ii,1308 

Wreck  off  Fort  McHenry,  removal  of 1.174;  ii,  1307 

Patchogue  River,  N.  Y.,  improvement  of 1.  1,123,1108 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of 1,73,905 

Pearl  River^  Miss. : 

Bridge  m  Marion  County,  construction  of i,530 

Carthage  to  Jackson,  improvement  from i,273;  n,1700 

Edinburg  to  Carthage,  improvement  from i,  274 ;  n,  1702 

Jackson,  improvement  below i,  272;  ii,  1698 

Survey  of  channel  at  mouth  of i,  277;  li,  1722 

Pease  Creek,  Fla.,  improvement  of i,  246;  ii,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of i,  7, 11 

Examination  for  removal  of  wreck  in  Marsh  River,  Frankfort i,  43, 801 

Improvement  of 1,30,779 

Survey  of  Bangor  Harbor  and 1,44,811 

Pensacola  Harbor,  Fla. : 

Defenses  of 1.7,18,714 

Improvement  of i,258;  ii,162l 
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Pensaakee  Harbor,  Wis.;  improvement  of 1,395;  iv,' 

Pentwater  Harbor,  Mich.,  improvement  of 1,430;  XY,1 

Pequonnook  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mioh.     8ee  Ludington  Harbor. 

Petaluma  Creek,  Col. : 

Examination  of it ^94;  IY,3375 

Improvement  of i,492;  iv,3365 

Petoskev  Harbor,  Mich.,  improvement  of i,434;  iY,29i4 

Philadelphia,  Pa. : 

Construction  of  bridge  aorosB  Schuylkill  River,  by  city  of i,  634 

Defenses  of l  7, 14, 628 

Improvement  of  Delaware  River  at h^^\  iij  1205 

Improvement  of  Schuylkill  River  at h^^)  ii,  1211 

Philipp,  Miss.,  construction  of  bridge  across  Tallahatchie  River  at 1, 530 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  24, 636;  vi,  3981 

Piffeon  bavous,  La.,  improvement  of 1,282;  ii,  1759 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

PinebluffiArk: 

Improvement  of  Arkansas  River  at i|311;  lu,  1952 

Survey  of  Arkansas  River  at i,3i6;  iii,  1990 

Pine  Island  Harbor,  Fla.,  examination  of i,252;u,  1573 

Pine  River, Mich., improvement  of i,447;  iy,3024 

Pine  River,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  iii,2142 

Reservoir  at 1,326;  lu,  2137 

Piscataqua  River,  Me.,  construction  of  bridge  across,  at  Ki  ttory i,  534 

Pittebure,  Pa. : 

See  ateo  Ohio,  Mononeahela,  and  Allegheny  rivers. 

Davis  Island  Dam,  Ohio  River,  operating  and  care 1, 356 ;  lU,  2354 

Locks  and  dams  in  Allegheny  River  near,  construction  of 1,363;  111,2428 

Plaquemine,  La.,  construction  of  bridge  across  Bayou  Plaquemine  at i,  535 

Plaquemine  Bayou,  La. : 

Bridge  at  Plaquemine,  construction  of i,535 

Improvement  of 1,282;  li,1759 

Plymouth  Harbor,  Mass. : 

Examination  of  Gurnet  Rock  and  other  rocks  at  mouth  of i,  64, 863 

Improvement  of i,  61, 854 

Survey  of 1,66,877 

Pocomoke  River,  Md.,  improvement  of i,  169;  ii,  1284 

Point  Judith,  R.L: 

Construction  of  harbor  of  refuge  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond i,  78, 921 

Survey  of  easterly  breakwater  to  shore 1,81,937 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  78, 921 

Point  Pleasant,  N.  J.,  construction  of  bridge  across  Manasquan  River  at i,  532 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Operating  and  career  reservoir  at i, 328;  in, 2142 

Reservoir  at i,  326 ;  iii,  2137 

Ponchatoula  River,  La.,  improvement  of & i,  279 ;  ii,  1753 

Pontchar train  Lake,  La.,  removal  of  wreck  in i,  291 ;  ii,  1776 

Popes  Island,  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 

Porcupine  Island,  Me.,  construction  of  breakwater  to  Mount  Desert 1,28,775 

Portage  Lake  and  River,  Houghton  County,  Mich.,  Improvement  and  oper- 
ating and  care  of  canal  via 1,389,890;  in,  2608 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,431;  IV,  2936 

Portage  River,  Ohio.    See  Fort  Clinton  Harbor. 

Port  Chester  Harbor,  N.Y.,  improvement  of 1,116,1084 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  454 ;  iv,  3049 

Port  Huron,  Mich. : 

Construction  of  bridee  across  Black  River  by  city  of i,  534 

Improvement  of  Black  River  at i,446;  iv,3022 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of 1,120,1097 

Portland,  Fla.,  construction  of  bridge  across  Alequa  Creek  near i,  534 

Portland,  Me. : 

Alteration  of  city  bridge  across  Back  Cove 1,535 

Defenses  at 1,7,11,681 

Improvement  of  harbor  at,  including  Back  Cove i,  37, 790 

Portland,  Oreg. : 

Improvement  of  Willamette  River  above i,  506 ;  it,  8429 

Improvement  of  Willamette  River  below i,503;  rv,  3407 
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Portland  CbaDnel  (Canal),  Alaska,  sarrey  of 1,524;  iv,d487 

Fort  Orford  Harbor,  Oreg.,  improvement  of i»494;  iv,  3379 

Port  Perry,  Pa.,  oonstmction  of  bridge  aoroes  Monongabela  River  at i,  529 

Portsmouth,  N.  H.,  defenses  at 1,7,11,597 

Portsmouth,  Kittery  and  York  Street  Railway  Company,  bridges  of i,  534 

Port  Tobacco  River,  Md.    See  Chapel  Point  Harbor. 

Port  Washington  Harbor,  Wis.,  improvement  of i,  401 ;  iv,  2687 

Portwing  Harbor,  Wis.,  examination  of i,  393 ;  ui,  2643 

Poteoasi  Creek,  N.  C, examination  of 1,199;  11,1383 

Potomac  River : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3987 

Great  Falls  Dam,  raisinff  height  of i,  540;  vi,  4018 

Improvement  of,  at  Washin^n,  D.  C i»175;  ii,  1313 

Unauthorized  occupancy  of  Potomac  Flats yi,3981 

Powow  River,  Mass.,  improvement  of i,  47,829 

Presque   He    Point,   Marquette   Bay,   Mich.,   ooDstrnotion    of   harbor    of 

refuge 1, 391 ;  ill,  2638 

Presque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of 1,74,906 

Removal  of  Green  Jacket  Shoal 1,75,911 

Province  town  Harbor,  Mass. : 

Improvement  of 1,62,856 

Survey  of i,  66, 878 

Public  buildings  and  grounds.    District  of  Columbia,  improvement  and 

care 1,542;  yi,4025 

Public  works: 

Necessity  of  legislation  for  relief  of  ii^ured  employees  engaged  on i,  25 

Occupancy  and  injury  of 1,24,536;  vi,^81 

Provision  for  operating,  care,  and  maintenance  of  certain i,  23 

Puget  Sound,  Wash. : 

Defenses  of 1,7,21,763 

Improvement  of  and  tributaries 1^511;  iv,  3438 

Improvement  ox  waterway  to  lakes  Union  and  Washington i,  513;  iv,  3445 

Pultney ville  Harbor,  N,  Y.,  improvement  of i,  474 ;  iv,  3272 

Punta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  i,  252;  ii,  1572 

Q- 

Queen  Anne's  Railroad  Company,  bridge  of i,532 

Queens  County,  N.  Y.,  bridge  of i,  535 

Qneenstown  Harbor,  Md.,  improvement  of i,  169;  ii,  1286 

Quinnipiac  River,  Conn.    See  New  Haven  Harbor. 

B. 

Racine  Harbor,  Wis. : 

Improvement  of 1,404;  iv,2698 

Survey  of i,409;  iv,2768 

Rahway  Kiver,  N.  J.,  survey  of,  up  to  Rahway 1,142,1187 

Raisin  River,  Mioh. : 

Examination  of i,463;  iv,3094 

Improvement  of  Monroe  Harbor i,452;  iv,  3037 

Rancocas  River,  N.  J.,  improvement  of i,  150;  ii,  1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongabela  River  at i,  533 

Rappahannock  River,  Va.,  improvement  of i,  181 ;  ii,  1331 

Rantan  Bay,  N.  J. : 

Improvement  of i,  133, 1142 

Removal  of  wreck  in 1,138,1157 

Rantan  River,  N.  J. : 

Improvement  of 1,132,1136 

Removal  of  wreck  in j  1,138,1157 

Reconnaissances  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,639 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.  Y. : 

Improvement  of h  125, 1117 

Survey  of 1,140,1177 

Red  Lake  and  Red  Lake  River,  Miuii. : 

Examination  of,  for  reservoir i, 333;  iii, 2173 

Improvement  of i,330;  iii,2159 
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Red  River,  La.  and  Ark. : 

Ganging 1,23,309;  in,  1936 

Improyement  of,  above  FultoOi  Ark i,300;  in,  1896 

Improvement  of,  below  Falton,  Ark i,  299;  in,  1877 

Rectification  of  month,  by  Missisaippi  River  CommiBsion i,525;  y,3506 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Examination  of  Otter  Tail  Lake  and  River,  Minn.,  for  reservoir,  i,  333;  in,  2172 
Examination  of  Red  Lake  and   Red  Lake  River,   Minn.,   for  reser- 
voir  1,333;  in, 2173 

Improvement  of i,330;  ui,21d8 

Redwood  Creek,  Cal.,  survey  of i,488;  iv,3349 

Beid  (steamer),  removal  of  wreck  of i,  434 ;  i  v,  2947 

Relief  of  injured  employees  engaged  on  public  works,  necessity  of  legisla- 
tion for 1,25 

Rhode  Island,  defenses  of  coast  of 1,7,12,603 

Rivers  and  harbors : 

Compilation  of  examinations,  snrveys,  projects,  a]|»propriations,  etc i,  24 

Compilation  of  laws  for  maintenance,  etc.,  of  navigable  waters.,  i,  24;  vi, 4137 

Continuing  contracts i,  22 

Estimate  for  examinations,  surveys,  and  contingencies  of i,  524 

Estim ates  for  improvement  of i,  23 

Improvement  of i,22 

Roane  County,  Tenn.,  bridge  of 1,530 

Roanoke  River,  N.  C,  improvement  of i,  196;  ii,  1377 

Rockhall  Harbor,  Md.,  improvement  of,  including  inner  harbor i,  170;  il,  1287 

Rockland  Harbor,  Me  ,  improvement  of 1,33,783 

Rock  Point,  Md.,  site  for  fortification i,  649 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of,  at  M  ilan .  i,  420 ;  iv,  2880 

Rondout  Harbor,  N.Y.,  improvement  of 1,108,1013 

Root  River,  Wis.    See  Racine  Harbor. 

Rosalie  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Roslyn  Harbor,  N.  Y.,  examination  of 1,139,1161 

Rouge  River,  Mich. : 

Constrnotion  of  turning  basin  in 1^451;  iy,3032 

Improvement  of 1,450;  iv,8031 

Rough  River,  Ky.,  improvement  of h^^i  ni, 2471 

Royal  River,  Me.,  survey  of 1,44,816 

Budolph,  Annie  S,  (schooner),  removal  of  wreck  of i,  63, 859 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at i,d69;  in,  2457 

8. 

Sabine  Lake,  Tex.,  survey  of i,292;  ii,1789 

Sabine  Pass,  Tex.,  improvement  of  harbor  at i,  288;  n,  1771 

Sabine  River,  Tex.,  improvement  of i,  289;  n,  1773 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at i,  477 ;  rv,  3285 

Saco  River,  Me.,  improvement  of 1,39,792 

Sacramento  River,  Cal. : 

Bridge  at  Balls  Ferry,  construction  of i,  533 

Improvement  of i,490;  iv,3360 

Improvement   of,    and    tributaries,    by    California    D<$bris    Commis- 
sion     r,528;  vi,3961 

Saginaw  River,  Mich.,  improvement  of i;442;  iv,  3012 

St.  Augustine  Harbor,  Fla.,  improvement  of i,  242;  ii,  1553 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of i,445;  iv,3018 

Operating  and  care  of i,445;  iv,3019 

St.  Croix  River,  Me.,  survey  of,  below  Calais i,  43, 805 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i,  329;  ni,  21.54 

St.  Francis  Bridge  and  Turnpike  Company,  bridge  of i,  531 

St.  Francis  Lake,  Ark.,  construction  of  bridge  across,  near  Lake  City i,  531 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  of,  in  Arkansas 1^314;  in,  1980 

Improvement  of,  in  Missouri i,  315 ;  in,  1982 

Survey  of,  from  Sunk  Lands  to  Poplin,  Mo i>317;  in,  1999 

St.  Johns  River,  Fla. : 

Improvement  of i,238;  n,  1547 

Improvement  of  Volusia  Bar 1,240;  11^1550 

St.  Jones  River,  Del.,  examination  of if  171;  ii,1290 
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St.  Joseph  Harbor,  Mich. : 

Improvement  of 1,^23;  IV,  2905 

Removal  of  wreck  in i,434;  iv,2947 

St.  Joseph  River,  Mich. : 

Briage  in  Berrien  County,  construction  of 1,533 

Improvement  of i,424;  iv,2909 

Improvement  of  St.  Joseph  Harbor 1,^23;  iv,2905 

Wreck  in  St.  Joseph  Harbor,  removal  of h^^'t  iv,2947 

St.  Joseph  Valley  Railway  Company,  bridge  of i,533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansburg,  oonstruction  of 1,531 

Improvement  of i»478;  iv,3290 

Improvement  of  Cape  Vincent  Harbor ij477;  iv,3286 

Improvement  of  Ogdensburg  Harbor h'^'^^j  iv,3292 

St.  Louis,  Mo. ,  improvement  of  Mississippi  River  at i,  320 ;  iii,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Duluth,  Minn.,  and  Supe- 
rior, Wis 1,386;  111,2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.,  and  Superior,  Wis.,  constructiou  of i,533 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386;  ui,2692 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teche  by  J.  B.  Levert i,  534 

Construction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by i,  534 

St.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at i,  534 

St.  Marys  Falls  Canal,  Mich. : 

Commerce  passing,  during  1896 iv,  2999, 3004 

Damage  to  Fort  Bradv  Pier vi,  3985 

Operating  and  care  of i,438;  iv,2997 

8t.  Marys  River,  Mich. : 

Commerce  passing  St.  Marys  Falls  Canal  in  1896 iv,2999, 3004 

Damage  to  pier  at  Sault  Ste.  Marie vi,3985 

Improvement  of,  at  the  falls i»437;  iv,2963 

Improvement  of  Hay  Lake  Channel i,439;  iy,3006 

Operating  and  care  of  St.  Marys  Falls  Canal i,  438 ;  iv,  2997 

Resurvey  of 1,545;  VI,  4070 

Water  levels  at  Sault  Ste.  Marie i,547;  vi,4127 

Wreck,  removal  of 1,4.51;  iv,3083 

St.  Paul,  Minh.,  gauging  Mississippi  River  at  or  near i,  332 ;  iii,  2164 

Sakonnet  Point,  R.  I.,  survey  of 1,81,934 

Sakonnet  River,  R.  I. : 

Improvement  of 1,72,904 

Survey  of  Sakonnet  Point 1,81,934 

Salem,  Mass.,  bridge  to  Beverly,  construction  of i,  532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City. i,  155 ;  ii,  1245 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Salmon  Creek,  N.  Y.    See  Pultuey  ville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich.*: 

Improvement  of  harbor  of  refuge  at i,444;  iv,3015 

Water  levels 1,547;  yi,4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,746 

Impro vemen t  of i,  487 ;  i v,  3337 

SandusKy  Harbor,  Ohio,  improvement  of i;^^;  iv,  3062 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at i,  49, 832 

Sandy  Hook,  N.  J.,  defenses  at 1,7,14,618 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  in,  2142 

Reservoir  at 1,326;  m,2137 

San  Francisco,  Cal.,  defenses  of i,  7, 2(',  744, 748 

San  Francisco  Bay,  Cal. : 

Defenses  of 1,7,20,714,748 

Improvement  of  Oakland  Harbor 1,484;  iv,3327 

San  Joaquin  River,  Cal. : 

Improvement  of 1,488;  IV,3357 

Improvement    of,    and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  vi,3961 

San  Leandro  Estuary,  Oakland,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 1,485;  iv,  3333 

San  Pedro  Bay,  Cal.    See  Wilniington. 

Santee  River,  S.  C,  improvement  of i|219;  u,  1458 
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Sarasota  Bay,  Flu.,  improvement  of i»247;  ii,  1560 

Sasanoa  River,  Me.,  improvement  of i?  37, 789 

Safisafras  River,  Md.,  removal  of  wreck  in  Chesapeake  Bay,  abreast  of. .  i,  171 ;  ii,  1289 

Sangatuck  Harbor,  Mioli.,  improvement  of i,  425 ;  iv,  2913 

Saugatuck  River,  Conn.,  improvement  of,  including  Westport  Harbor i,  96, 961 

Sauj^erties  Harbor,  N.  Y.,  improvement  of i,  107, 1010 

Sank  River,  Wis.    See  Port  Washington  Harbor. 
Sault  Ste.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier vi,  3r85 

Water  levels  at i,547;  vi,4127 

Saunders,  Lizzie  D.  (schooner),  removal  of  wreck  of i,  138, 1156 

Savannah  Harbor,  Ga. : 

Defenses  at 1,7,17,700 

Improvement  of,  including  channel  to  Beanfort,  S.  C if  224;  u,  1493 

Improvement  of  waterway  to  Femandina,  Fla i,  236 ;  ii,  1535 

Savannah  River,  Ga. : 

Improvement  of,  above  Angusta i,228;  ii,  1506 

Improvement  of,  between  Augusta  and  Savannah i,  227 ;  ii,  1503 

Improvement   of   channel    between    Savannah,     Ga.,    and    Beaufort, 

8.C 1,224;  ii,  1493 

Improvement  of  Savannah  Hcirbor i, 224;  n,  1493 

Improvement  of  waterway  between  S<nyannah,  Ga.,  and  Feruandiiia, 

Fla 1,236;  n,  1535 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  124, 1  111 

Schuyler,  Fort,  N.  Y.,  seawall i,611 

Schuylkill  River,  Pa.: 

Bridge  at  Philadelphia,  construction  of i,534 

Dike  at  Fort  Mifflin,  rebuilding  of i,  638 

Improvement  of i>145;  ii,  1211 

Scitnate  Harbor, Mass.,  improvement  of 1,59,831 

Seacoast  defenses.    See  Fortifications. 
Seaconnet  Point,  R.  I.    See  Sakonnet  Point. 
Senconnet  River,  R.  I.    See  Ss^onnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of i,  531 

Sea  walls i,8 

Sebewaing  River,  Mich.,  improvement  of i,443;  iv,3014 

Secretary  Creek,  Md.  See  Warwick  River. 
Seekonk  River,  R.  I.  See  Pawtucket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal.,  bridge  of 1,583 

Sheboygan  Harbor,  Wis. : 

Improvement  of i,401;  iv,2685 

Survey  of i,408;  iv,2761 

Sheepshead  Bay,  N.  Y.,  removal  of  wreck  in 1,139, 1158 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  near " ii,  1227 

Ship  Island  Pass  and  Harbor,  Miss. : 

Examinations  for  channel  from  Golf  of  Mexico  to  Gnlfport i,  276 ;  ii,  1706 

Snrvey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Mississippi  i,  277 ;  ii^  1722 

ShoalHarbor,  N.  J.,  improvement  of 1,136,1150 

Shoalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shrewsbury  River,  N.  J.,  improvement  of 1,137,1152 

Sinepuxent  Bay.  Md.,  improvement  of  waterwav  via i,  162 ;  ii,  1270 

Siusfaw  River,  Oreg.,  improvement  of  mouth  of. i,  498 ;  iv,  3391 

Six  Mile  Island ,  Allegheny  River,  Pa. ,  construction  of  lock  and  dam  at .  i,  363 ;  in,  2428 

SkagitRiver,  Wash.,  improvement  of- i,511;  iv,3438 

Slack- water  navigation.    See  Canals. 

Smiihf  Helen  (steamer),  removal  of  wreck  of. 1,198;  ii,  1380 

Smithtown  Harbor,  N.  Y.,  examination  of 1,140,1168 

Smyrna  River,  Del.,  improvement  of i,  159;  ii,  1263 

Snag  boats,  operation  of: 

Ohio  River 1,23,356;  m,2349 

Upper  Mississippi  River 1,23,321;  in,  2049 

Snake  River,  Wash.,  improvement  of,  up  to  Asotin i,  518 ;  iv,  8456 

Snohomish  River,  Wash. : 

Improvement  of i»511;  iv,  8438 

Improvement  of  Everett  Harbor i,516;  iv,3447 

Snoqualmie  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Snow  Hill,  Md.,  improvement  of  Pocomoke  River  below i,  169 ;  ll,  1284 

South  Atlantic  States,  obstruction  of  navigable  waters  in,  by  the  water 

hyacinth 1.26 
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South  Carolina,  defenses  of  ooastof 1,7,16,675 

Bonth  Chicago  Harhor,  111.,  improvement  of i,  412 ;  iv,  2801 

Sonthem  Branch,  Elizaheth  River,  Va.    See  Elizabeth  River. 

Southern  Pacific  Company,  bridge  of i,535 

South  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 
South  Haven  Harbor,  Mich. : 

Improvement  of l^^Si;  iv,2910 

Survey  of i,434;  iv,2948 

South  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  Island  and i,480;  iv,3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at i,  403 ;  iv,  2696 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i>  25, 277;  u,  1731 

Southport  Harbor,  Conn.,  survey  of i,  1(>5, 986 

South  River,  N.  J.,  improvement  of •- l  133, 1139 

Southwest  Baltimore,  Md..  improvement  of  harborof  (Spring  Garden) .  i,  174 ;  ii,  1307 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at. .  1, 303 ;  iii,  2428 

Spring  Garden^  Baltimore  Harbor,  Md.,  improvement  of i;  174;  ii,  1307 

Spuy  ten  Duyvil  Creek,  N.  Y. : 

Bridge  at  mouth,  characteristics  of i,  1024 

HarborlinesatNew  York,  modification  of 1,23,1077 

Improvement  of i>  110, 1019 

Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  100, 967 

Star  of  the  West  (steamship),  removal  of  wreck  of i,  308 ;  in,  1932 

Staten  Island,  N.  Y. : 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Stillaguamish  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Stone  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening  in i,  72, 904 

Stonington,  Conn.,  construction  of  harbor  of  refuge  at i,  83, 942 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536;  vi,  3981 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  397 ;  iv,  2671 

Improvement  of i,  396;  iv,2660 

Operating  and  care  of i,  397;  iv,2666 

Submarine  mines i,  11 

Suisun  Creek,  Cal.,  examination  of i,  488;  iv,  3341 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at. i,  29, 776 

Sullivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  ii,  1471 

Sulphur  River,  La.,  Ark.,  and  Tex.    See  Red  River  below  Fulton,  Ark. 

iSumatrtf  (barge),  removal  of  wreck  of. i»*07;  iv,2751 

Superior  Bay,  Minn,  and  Wis. :  ^ 

Harbor  lines  at  Duluth,  Minn.,  and  Superior,  Wis.,  modification  of.  i,  23 ;  iii,  2647 

Improvement  o^  at  Duluth,  Minn.,  and  Superior,  Wis i,  386 ;  iii,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Duluth,  Minn.,  construction  of l,  533 

Harbor  lines  at,  modification  of i,23;  in,  2647 

Improvement  of i,386;  111,2592 

Superior  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  and   operating   and   care    of  waterway  to  Keweenaw 

Bay 1,389,390;  iii,2608 

Water  levels i,547;  vi,  4127, 4129 

Superior  Rapid  Transit  Rail  way  Company,  bridge  of i,  533 

Supervision  of  New  York  Harbor,  N.  Y 1,524;  iv,3499 

Surveys: 

Compilation  relative  to  examinations  and i,  24 

Estimate  for  examinations,  contingencies,  and,  of  rivers  and  harbors i,  524 

In  military  departments i,547;  vi,4131 

Susquehanna  River,  Md.,  improvement  of i,  163 ;  ii,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Youghiogheny  River  at i,  533 

Suwanee  River.  Fla.,  improvementK)f i,249;  ii,  1564 

Swan  Creek,  Ohio,  construction  of  bridge  across,  at  Toledo i,  531 

Swan  (schooner),  examination  for  removal  of  wreck  of i,  43, 801 

Swinomish  Slough,  Wash.,  improvement  of i,  516;  iv,3150 

Synepnxent  Bay,  Md.    See  Sinepnxent  Bay. 
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T. 

Tallahatchie  River,  MiBS. : 

Bridge  at  Phil ipp,  construction  of 1,530 

Improvement  of i,808;  m,  1932 

Tam]>a,  Fla. : 

Examination  of  Hillsboro  Bay  and  River  up  to i,  252 ;  ii,  1574 

Removal  of  wreck  in  Hillsboro  River  at i,  251 ;  ii,  1566 

Tampa  Ba^,  Fla. ,  survey  of,  from  Port  Tampa  to  mouth i,  253 ;  ii,  1596 

Tap  pan  Zee,  N.  Y.    See  Nyaok  Harbor. 

Tar  River,  N.  C,  improvement  of i,  201;  ii,  1388 

Tannton  River,  Mass.,  improvement  of i,  71, 901 

Tch<'fancte  River,  La.    See  Chefuncte  River. 
Teclie  BayoD,  La. : 

Bridge  at  Jeanerette,  constmotion  of i,  532 

Bridge  in  St.  Martin  Parish,  construction  of i,534 

Bridge  at  St.  Martinville,  construction  of i,634 

Improvement  of i,  284 ;  ii,  1764 

Survey  of,  from  St.  Martinville  to  Port  Barre i,  292;  ii,  1783 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  348 ;  ill,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala i,349;  iii,2254 

Decatur  to  Florence,  Ala •-...  i,349;  m,2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala i,349;  in,  2258 

Gauging , 1,23,309;  in,  1936 

Improvement  of,  and  tributaries i,  348 ;  iii,  2247, 2251 

Inj  ury  to  training  walls vi,  3983 

Livingston  Point,  Ky.,  improvement  at i,  350;  iii,  2267 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of i,  351 ;  in,  2296 

RivertoQ,  Ala.,  improvement  below i,  349;  ui,  2262 

Survey  of  month  of i,354;  m,2314 

Tensas  River,  La.,  improvement  of i,  304;  iii,  1920 

Texarkana  and  Fort  Smith  Railway  Company,  bridge  of i,531 

Thames  River,  Conn.,  improvement  of 1, 85, 946 

The  Board  of  Engineers 1,4,553 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls i,505;  iv,3426 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Branford i,  138, 1156 

Three    Mile    Rapids,   Columbia    River,   Oreg.   and    Wash.,    improvement 

at 1,505;  iv,3425 

Thunder  Bay  River,  Mich.    See  Alpena  Harbor. 

Tickfaw  River,  La.,  improvement  of,  and  tributaries i,279;  ii,  1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  501 ;  iv,  3397 

Toledo  Harbor,  Ohio: 

Bridge  acrosfl  Swan  Creek,  construction  of *      i,  531 

Improvement  of i,452;  iv,3040 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of  : 

Columbus  to  Fulton,  Miss 1,268;  11,1678,1689 

Demopolis,  Ala.,  below 1,266;  11,1678,1685 

Demopolis,  Ala.,  to  Columbus,  Miss 1, 267 ;  ii,  1678, 1687 

Fulton  to  Walkers  Bridge,  Miss 1,268;  11,1678,1690 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  469 ;  iv,  3116 

Tongue  Point,  Columbia  River,  Oreg.,  removal  of  wreck  below i,  502;  iv,  3406 

Town  Creek,  Brunswick  County,  N.  C,  survey  of i,  213 ;  n,  1434 

Town  River,  Mass.,  improvement  of \ i,  57, 848 

Tradewater  River,  Ky. : 

Examination  of 1,372;  in,2476 

Improvement  of 1,369;  iii,2456 

Tread  water  River,  Ky.    See  Tradewater  River. 

Trent  River,  N.  C,  improvement  of 1,202;  n,1391 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  New  York 
Harbor,  N.Y.: 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianna,  construction  of i,  534 

Improvement  of i,296;  u,  1806 

Tuckerton  Creek,  N.  J.,  examination  of,  including  flats  at  mouth i,  154;  ii,  1230 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of 1, 375;  in,  J^28 

Tuscaloosa  County,  Ala.,  construction  of  bridge  across  Warrior  River  in....      i, 530 
Twelve  Mile  Creek,  Fla.    See  Orange  River. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Harbor,  Wis.,  improvement  of 1,399;  iv,  2678 

TJ. 

Umpqaa  River,  Oreg.,  improvement  of i,498;  iv,  3389 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513;  iv,  3445 

Union  Railroad  Company,  bridge  of i,  529 

Union  River,  Me. : 

Examination  of,  near  Ellsworth 1,42,800 

Improvement  of 1,29,777 

Union  Street  Railway  Company,  bridge  of i,  535 

United  States: 

Engineer  School,  WilletsPoiut.N.Y 1,5,22,562 

Occupancy  or  injury  of  structures  bnilt  by 1,24,536;  vi,  3981 

Urbana  Creek,  Va.,  improvement  of i,  183 ;  ii,  1335 

Use  of  structures  built  by  the  United  SUtes i,  24, 536 ;  vi,  3981 

V. 

Valley  Creek,  Ala.,  canal  from  Black  Warrior  River  to  Birmingham,  via: 

Examination  for i,  275;  ii,  1704 

Survey  for i,275;  ii,  1704 

Vanburon,  Ark. : 

Improvement  of  Arkansas  River  at ij311;  iii,  1952 

Survey  of  Arkansas  River  at ,...  1,316;  in,  1989 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  nnd  passes  of i,  285;  ii,  1766 

Vermilion  Harbor,  Ohio,  improvement  of i,  456;  iv,3068 

Vermont  and  Province  Line  Railroad  Company,  brid^^o  of i,  535 

Vicksburg  Harbor,  Miss. : 

Improvement  of 1,306;  in,  1927 

Obstruction  of  mouth,  by  small  craft vi,  3982 

Vidalia    Harbor,    La.,    improvement    of,    by    Mississippi    River    Commis- 
sion    1, 525 ;  V,  3505 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor i,  34, 785 

Vinceunes,  Ind. : 

Improvement  of  Wabash  River  above i,  367 ;  iii,  2453 

Improvement  of  Wabash  River  below i,  367 ;  in,  2452 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at i,  69. 892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i.  80, 927, 928 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  240 ;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of 1,366;  in,  2452 

Improvement  of,  above  Vincennes,  Ind 1,367;  in,  2453 

Improvement  of,  below  Vincennes,  IikL i,  367 ;  in,  2452 

Operating  and  care  of  lock  and  dam  cm i,  368 ;  in,  24,55 

Waccamaw  River,  N.  C.  and  S.  C,  improvemtmt  of i;213;  n,  1439 

Wading  River,  N.  J.,  examination  of i,  1»4;  n,  1233 

Waketield,  Va.,  monument  and  wharf  at i,  543 ;  vi,  4061 

Wallabout  Channel,  N.  Y.,  examination  of 1,115,1047 

Walton  County,  Fla.,  bridge  of i,534 

Wappoo  Cut,  S.  C,  improvement  of i,  223;  ii,  1479 

Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

Canal  to  Birmingham,  examination  for i,  275 ;  li,  1704 

Canal  to  Birmingham,  survey  for i,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa I,  2(>5 ;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek 1,264;  ii,  1667 

0])erating  and  care  of  locks  and  dams  above  Tuscaloosa 1,265;  ii,  1675 

Warwick  River,  Md.,  improvement  of i,  166 ;  n,  1277 

Washington,  D.  C. : 

Aqueduct  Bridge  across  Potomac  River,  xepair  of i,  536 ;  vi,  3987 

Defenses  of    i,  7, 15,  650 

Potomac  River  at,  improvement  of i>  175 ;  ii,  1813 

Potomac  River  Flats,  unauthorized  occupancy  of vi,  3981 

Public  buildings  and  grounds  and  Washington  Monument,  i,  542;  vi,  4025,  4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  540;  vi,  4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  540;  vi,  4018 

Washington  Monument,  care  and  maintej^uce  of i,  542;  vi,  4032 
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WasbingtoDy  N.  C. : 

Imp roveineDt  of  harbor  at 1,201;  n,1388 

Survey  of  Pamlico  River  at  and  below 1,212;  ii,  1425 

Wasliingron  Aqueduct,  District  of  Columbia.    See  Washiugtou,  D.  C. 

Washington  Lake,  Wash.,  improvement  of  waterwav  to  Puget  Sonnrl.  i,  513;  iv,  3445 

Washington  Monument,  Washington.  D.  C,  care  and  maintenance  of.  i,  542;  vi,  4032 

Wateree  River,  S.  C,  improvement  or i,  220;  ii,  1465 

Water  hyacinth,  obstruction  of  navigable  Southern  nvers,  by  the i,  25 

Water-level  observations : 
See  al$o  Hydraulics. 

Columbia  River,  Orec.  and  Wash i,507;  iv,3432 

Mississippi  River  and  tributaries i,  23, 309;  iii,  1936 

Mississippi  River  at  St.  Paul,  Minn i,  332;  in,  2164 

Northern  and  Northwestern  Lakes 1,^-^7;  vi,  4127 

Waterways : 

See  also  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk  Harbor,  Va i,  195 ;  ii,  1374 

Beaufort  Harbor,  N.  C,  to  Newbem,  improvement  of i,  204 ;  ii,  1395 

Beaufort  Harbor,  N.  C,  to  New  River,  improvement  of i,  205 ;  ii,  1398 

Beanfort  Harbor,  S.  C,  to  Savannah,  Ga.,  improvement  of i,  224 ;  ii,  1493 

Chincoteague  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of. ..  i,  162;  ii,  1270 
Delaware  Bay,  Del.,  to  Chincoteague  Bay,  Va.,  improvement  of. ..  i,  162;  ii,  1270 

Fernandina,  Fla.,  to  Savannah,  6a.,  improvement  of i,  236 ;  ii,  15.S5 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating  nnd 

car©  of 1,389,390;  m,2608 

Newbern  to  Beaufort,  N.  C,  improvement  of i,  204 ;  ii,  1395 

New  River  to  Beaufort,  N.  C.,  improvement  of .^ i,  205 ;  ii,  1398 

Norfolk  Harbor,  Va.,  to  Albemarle  Sound.  N.  C.,  improvement  of.  i,  195;  ii,  1374 
Pugct  Sound  to  lakes  Union  and  Wasliington,  Wash.,  improvement 

of 1,513;  rv,3445 

Savannah,  Ga.,  to  Beanfort,  S.  C,  improvement  of i,  224 ;  ii,  14 93 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  236;  ii,  1535 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating  and 

careof 1,389,390;  iii,2608 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Washington  Lake  to  Puget  Sound,  Wash.,  via  Lake  Union i,  513 ;  i v,  3415 

Waukegan  Harbor,  111. : 

Harbor  line  at,  establishment  of i,24;  iv,2786 

Improvement  of i,405;  iv,2706 

West  Braddock  Bridge  Company,  bridge  of i,  533 

Wetttem  Branch,  Elizabeth  River,  Va.,  improvement  of i,  191;  ii,  1365 

West  Galveston  Bay,  Tex.,  improvement  of  channel  in i,  295 ;  ii,  1804 

Westport  Harbor,  Conn.,  improvement  of 1,96,961 

Weymouth  Back  River,  Mass. : 

Improvement  of i,  58, 849 

Survey  of,  from  Hingham  Bridge  to  Mnnn's  wharf i,  65, 873 

Weymouth  Fore  River,  Mass. ,  improvement  of i,  58, 849 

White  Lake  Harbor,  Mich.,  improvement  of i,  429;  iv,  2926 

White  River,  Ark. : 

Gauging 1,23,309;  in,  1936 

Improvement  of i,312;  ill,  1971 

Survey  of,  from  Batesville  to  Buffalo  Shoals 1,316;  iii,  1992 

Survey  of  Muffalo  Fork - 1,317;  iii,  1994 

White  River,  Ind. : 

Improvement  of i,368;  in,  2456 

Survey  of 1,372;  in,2483 

Wickford  Harbor,  R.  I.^  improvement  of i,  75, 913 

Wicomico  River,  Md.,  improvement  of 1, 168;  ii,  1280 

Willamette  River,  Greg. : 

Improvement  of,  above  Portland i,506;  iv,  3429 

Improvement  of,  below  Portland i,503;  iv,  3407 

Willapa  River  and  Harbor,  Wash.,  improvement  of 1,508;  iv,£t434 

Willets  Point,  N.  Y. : 

Battalion  of  Engineers 1,6,22,570 

Engineer  Depot 1,6,22,574 

Engineer  School 1,5,22,563 

Estimates 1.22 

Post  of 1,4,22.559 

Wilmington,  Cal.,  improvement  of  ha'-bor  at 1,486;  iv,3335 
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Wilmington,  Del.: 

Improvement  of  harbor  at 1, 155;  il,  1250 

Removal  of  wrecks  m  harbor  at i»170;  li,1288 

Wilmington,  N.  C: 

Defenses  at 1.7,16,670 

Improvement  of  Cape  Fear  River  above i,  208 ;  ii,  1404 

Improvement  of  Cape  Fear  River  at  and  below 1, 209 ;  ii,  1406 

Wilson  Harbor,  N.  Y.,  improvement  of •  1,471;  iv,3126 

Winnibigoshinh  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i,  328;  iii,2142 

Reservoir  at 1,326;  ill,  2137 

Winyah  Bay,  S.  C,  improvement  of i,217;  ii,  1452 

Withlacoochee  River,  Fla.,  improvement  of i,  249 ;  ii,  1564 

Wolf  Lake  and  River^  111.  and  Ind.,  survey  of. 1,421;  iv,2887 

Woodbury  Creek,  N.  J., rebuilding  dike  in  Delaware  River  at. ...  i,  152, 639;  ii,  1223 

Woods  Hole  Channel,  Mass.,  improvement  of i,  69, 894 

Wrecks,  removal  of 1,23 

Baltimore  Harbor,  Md 1,174;  ii,  1307 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Mass i,  80, 928 

Brantord,  Conn 1,138,1156 

Brooklyn,  N.  Y 1,138,1158 

Cape  Cod,  near  Orleans,  Mass.,  off i,  63, 859 

Chatham,  Mass -• 1,928 

Chesapeake  Bay,  Md i,  171;  ii,  1289 

Chicago  River  at  Chicago,  111 1,420;  iv,2881 

Christiana  River,  Del 1,170;  ii,  1288 

Cod,  Cape,  near  Orleans,  Mass.,  off i,  63, 859 

Columbia  River,  Oreg i,502;  iv,34(6 

Darien  Harbor,  G a 1,237;  ii,  1538 

Delaware  Bay  and  River i,  153;  ii,  1227 

Edgewater,  N.  J I.114,10J0 

Elizabeth  River,  Va 1,198;  ii,  1380 

Erie  Harbor,  Pa i,  472 

Fort  Hamilton,  New  York  Harbor,  N.  Y 1, 114,  lO.'^.O 

Fort  McHenry,  Baltimore  Harbor,  Md 1,174;  ii,  1307 

Frankfort,  Me ' 1,43,801 

Gedney  Channel,  New  York  Harbor,  N.Y 1,114,1039 

Gowanus  Canal,  New  York  Harbor,  N.Y i,  138, 1158 

Great  Egg  Harbor  Inlet,  N.  J 1,153;  ii,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y 1,114,1039 

Hampton  Roads,  Va i,  19»;  ii,  1379 

Henderson  Harbor,  N.Y 1,482;  iv,3304 

Hillsboro  River,  Fia i,251;  ii,  1566 

Hudson  River,  at  Jersey  City  and  Edgewater,  N.  J i,  114, 1039, 1040 

Jersey  City,  N.J 1,114,1039 

Key  West  Harbor,  Fla i,25l;  ii,  1566 

League  Island,  Delaware  River,  Pa i,  153;  ii,  1227 

McHenry,  Fort,  Baltimore  Harbor,  Md i,  174 ;  ii,  1307 

Man  of  War  Harbor,  Key  West,  Fla i,251;  ii,  1566 

Marsh  River,  at  Frankfort,  Me 1,43,801 

MiUbridge,  Me i,  42, 798 

Milwaukee  Bay,  Wis i,  407;  iv,  2751 

Mississippi  River 1,23,317;  in,  2001 

Money  Point,  Elizabeth  River,  Va i,  198;  ii,  1380 

Narraguagus  Bay,  Me 1,42,798 

Newport  News,  Va i,  198;  ii,  1379 

New  York  Harbor,  N.  Y 1,114,138,1039,1040,1158 

Norfolk  Harbor,  Va i,198;  ii,  1380 

Norton  Shoal,  Vineyard  Sound,  Mass 1,80,927 

Old  Point  Comfort  Wharf,  Va.,  near i,198;  ii,  1379 

Orleans,  Mass i,  63, 859 

Patapsco  River,  Md 1,174;  ii,  1.307 

Penobscot  River,  Me.,  Marsh  River  branch  of i,  43. 801 

Pontchartrain  Lake,  La i,291;  ii,  1776 

Raritan  Bay,  N.  J 1,138,1157 

Raritan  River,  N.J 1,138,11.57 

St.  Joseph  River  at  St.  Joseph, Mich 1,434;  iv,2047 

St.  Marys  River,  Mioh i,451;  iv,3033 

Sassafras  River,  Md.,  mouth  of- 1,171;  ii,  1289 
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Sheepshead  Bay,  N.  Y 1,139,1158 

Ship  John  Liglit,  Delaware  Bay ii,  1227 

Soatbem  Branch,  Elizabeth  River,  Va i,198;  ii,  1380 

Tallahatchie  River,  Miss. 1,308;  iii,1932 

Tampa,  Fla i,251;  ii,  1566 

Thimble  Islands,  Conn 1,138,1156 

Tongue  Point,  Columbia  River,  Oreg.,  below i,  602 :  i v,  3406 

Vineyard  Sound,  Mass 1,80,927,928 

Wilmington  Harbor,  Del i,  170;  ii,  1288 

Wyanoke  (steamer),  removal  of  wreck  of i,  198;  ii,  1379 

Y. 

Yamhill  River,  Oreg.,  improvement  of i,506;  iv,3429 

Yankton,  S.  Dak. : 

Construction  of  bridge  across  Missouri  River  at i,  529 

Improvement  of  Missouri  River  at i,  335;  in,  2181 

Yankton  Bridge  Company,  bridge  of i,529 

Yaquina  Bay,  Oreg.,  improvement  of i,  499;  iv,  3394 

Yarmouth,  Me.,  construction  of  bridge  across  ('rmco  Bny,  by  town  of i,  534 

Y'azoo  ana  MissiHsip^i  Valley  Railroad  Company,  bridge  of i,  530 

Y'azoo  River,  Miss.: 

Improvement  of I,  *W5 ;  in,  1922 

Improvement  of  mouth  of,  including  Vicksburg  Harbor i,  306;  in,  1927 

Yellow  Banks,  Chippewa  River.  Wis.,  improvement  of i,  328 ;  in,  21.52 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  338 ;  in,  2211 

Y'ork,  Me,,  construction  of  bridge  across  Brave  Boat  Harbor  to  Kittory i,  534 

York  River,  Va.,  improvement  of i,  184 ;  ii,  1337 

Youghiogheny  River,  Pa.,  bridge  at  Suterville,  construction  of. i,  533 
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